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1. IHacmopT KOMILIEKTA KOHTPOJIbHO-OLCHOYHBIX CPeICTB

OcBoenue coaepxkanusi yueOoHoW  aucrurminHel  «OY/.10  DOU3UKA»
oOecrieuynBaeT JOCTIKEHUE CTYICHTAMH CIEAYIOIINX PE3YIbTaTOB:

JUYHOCTHBIX (JI):
- JI.1. Pa3BuTHe 4yBCTBA TOPJOCTHM M YBAXKECHHS K HCTOPUU U JTOCTUIKECHUSIM
OTEUECTBCHHOW (U3NUECKOW HaAyKW; (PU3NUECKH TPaMOTHOE IIOBEICHUE B
npoecCUOHaNBHON ACSATENBHOCTH W OBITY Mpu oOpamieHuu ¢ npudopamu H
YCTPOMCTBAMHY,
- JI.2. T'OTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBATM(DUKAIIMU B
n30paHHON MPOQECCHOHATILHON NEATETbHOCTH U OOBEKTHUBHOE OCO3HAHUE POJIU
(bU3NYECKUX KOMIIETEHIIUN B 3TOM;
- JI.3. Pa3BuTHe yMeHHsS HCIOJIb30BaTh JOCTHXKEHHUS COBPEMEHHOHN (HU3UYECKOM
HAyKH W (QU3NYECKUX  TEXHOJOTUWA  JJiS  TOBBIIIEHHS  COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHOM MpodeccuoHaIbHON AesTeTbHOCTH;
- JL.4. YMenue caMOCTOSITENbHO MOOBIBATh HOBBIE ISl ce0sl (hU3MdecKrue 3HaAHUS,
UCIIOJB3YS JIJISl 3TOTO JOCTYMHbIE HICTOYHUKH HH(POpMAIIIH;
- JI.5. YMeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3AMMOOTHOLICHHUS B KOMAaHJE I10
pEIIeHNIO OOIINX 3a/1a4;
- JI.6. YMmeHne ynpaBiATh CBOEH IMO3HABATEIBHOW AESATEIBHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYalbHOTO Pa3BUTHS,
MeTanpeaMeTHbix (M):
- M.1. Ucnonws3oBaHuE pPa3IMYHBIX BUJIOB TO3HABATEIBHOW JIE€STEIBHOCTH IS
pemeHuss (HU3MYECKUX 3a]ad, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HaOsroZIeHUSI, ONTMCAHMS, U3MEPEHHUS, DKCIIEPUMEHTA) JIJII U3YUYCHUs Pa3TUIHBIX
CTOPOH OKPYKarOUIEN JTEUCTBUTEIBHOCTH;
- M.2.Pa3BuTHe HCHOJIb30BAaHHS OCHOBHBIX HWHTEJUIEKTYaJbHbBIX OIEpalHii:
MOCTAHOBKH 3a7a4uu, (POpMyYIUpPOBaHUS THUIOTE3, aHAJIM3a U CHUHTE3a, CPAaBHECHMUS,
00001IeHNs, CUCTEMAaTU3allMK, BBHISBICHUS TMPUUYUHHO-CICICTBCHHBIX CBSI3EH,

ITIOUCKAa aHaJIOT'OB, (pOpMYJ'II/IPOBaHI/IH BBIBOJOB IJII M3YUYCHUA PA3JIMYHBIX CTOPOH



¢uznyeckux OOBEKTOB, SIBICHUW M TMPOLECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOMMOCTh CTAJIKMBATHCS B MPOECCHOHATIBHON cdepe;
- M.3.PazBuTHeymMEHHsI TE€HEpUpPOBATb MAEU U  ONPENENATh CpPENCTBA,
HEOOXOUMbIC JJI UX peallh3allli;
- M.4. YMeHue Ucnonb30BaTh pa3InyHble HCTOYHUKHU JIJIS TOJTYYeHUS (PU3UUECKOM
uH(OpMaIUK, OLIEHUBATh €€ IOCTOBEPHOCTH;
- M.5. VYmeHue aHanu3upoBaTh U MPEACTABIATH WHGOPMAIUIO B PA3TUYHBIX
BHUJIAX;
- M.6. VYmenue nyOJMYHO TPEACTABIATH  PE3YJbTAaThl  COOCTBEHHOIO
MCCJIEIOBAHUSI, BECTH JTUCKYCCHH, IOCTYITHO U TAPMOHUYHO COYETasl COJECpP KaHHE
U (GOpMBI NIpeICTaBIsIEMON HH(pOpMALINY;

npeameTHbIx (I1):
- [1.1. ®opMupoBaHue NpeCTaBICHUNA O POJIM U MecTe (PU3UKU B COBPEMEHHOM
HAyYHOW KapTUHE MHpA; NMOHMMAaHHE (PU3NYECKOW CYIIHOCTH HAOJIOJAaEMBIX BO
Bcenennot  sBieHuii, poau  pusuku B GOPMHPOBAHUU  Kpyrozopa U
(GYHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKA JIJIsl PELICHUS] TPAKTUYECKUX 3a]1a4
- I1.2. ®opmupoBaHu€  OCHOBOIOJArarOmux  (U3NYECKUX  TMOHSTHUH,
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPH; YBEpEHHOE HCIOJIb30BaHUE (PU3NUYECKOMN
TEPMUHOJIOTMH U CUMBOJIUKH;
- I1.3. ®opMupoBaHue BIAJICHUS OCHOBHBIMH METOJIaMH HAy4YHOT'O MO3HAHUS,
UCHOJIB3YyeMbIMU B (pU3UKe:  HAOJMIOJEHUEM, ONMCAHHUEM, H3MEPEHUEM,
HKCIIEPUMEHTOM,;
- II.4. VYwmenus oOpabarbiBaTh pe3yJbTaTbl U3MEPEHUI, OOHAPYKUBATh
3aBUCHUMOCTh MEXAY (U3NYECKUMHU BEIMYMHAMH, OOBSACHATH MOJyYCHHbBIC
pe3yabTaThl U JeNaTh BHIBOJIBI,
- IL.5. ChopmupoBaHHOCTH yMEHUS pemiaTh (GU3NYECKre 3a/1a4u;
- IL6. CdopMUpPOBaHHOCTH YMEHHUS TPUMEHSTh TMOJTYYEHHBIC 3HAHUS IS
OOBSCHEHHUS  YCJIOBHI MpOTEeKaHus (PU3NYECKUX SBJICHUW B  MPUPOJE,
npodeccuoHanpHO chepe u UIST TPUHATHS TNPAKTUYECKUX PEIICHUH B

IMOBCEIHEBHOM KH3HH,



- [1.7. ChopmupoBaHHOCTH COOCTBEHHO! MO3UITMH 1O OTHOIICHHUIO K (HU3HUIECKOM
uHbOpMaInH, MOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

JIMYHOCTHBIX, 0CBAMBaEeMbIX B paMKax nNporpaMmmsl Bocnutanus (JIP):

- JIP2 IlposiBnsmomuii aKTUBHYIO TPAXXIAHCKYIO MO3UIMIO, EMOHCTPUPYIOUIHIA
IIPUBEP)KECHHOCTh ~ NPUHUMUIIAM  YECTHOCTH,  IOPSJAOYHOCTH,  OTKPBITOCTH,
DKOHOMHYECKH aKTHBHBIM M YYaCTBYIOUIUN B CTYACHYECKOM U TEPPUTOPHAIBHOM
CaMOYIIPaBJICHUU, B TOM YHUCJIE Ha YCIOBHUSX JTOOPOBOJIBYECTBA, MPOAYKTHBHO
B3aMMOJCHCTBYIOIMIA M  Y4YacCTBYIOIIMA B  JIEATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3alui;

- JIP4 IlposBisAronmid H JAEMOHCTPUPYIOIIMM YBaXXECHHE K JIOAIM TpPYAa,
OCO3HAIOLIUI IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics K (GOpMUPOBAHUIO B
CETEBOI cpelie IMYHOCTHO U MPO(ECCHOHAIBHOTO KOHCTPYKTUBHOTO «IU(POBOrO
cienar;

- JIP23 IlomyueHue OOy4yarOUIMMHUCS BO3MOXKHOCTH CaMOPACKpBITHS U
camopeanu3alus JHIYHOCTH;

- JIP30 Ocy1iecTBIsrONi MOUCK U UCIIONIb30BaHUE WH(POpMAIHK, HEOOXOAUMOM
Uit 39(QQPEKTUBHOTO BBIMOJIHEHUS Pa3JIMYHBIX 33]a4, MNPOPECCUOHAIBHOIO U
JMYHOCTHOTO Pa3BUTHSI.

dopMoit aTTecTaluu 1Mo yueOHOM NUCIUIUINHE SBIISAETCS YK3aMEH.



2. Pe3yabTaThbl 0CBOEHHS YUeOHOI TMCHUIIMHBI, MOAJIexKAIUE POBEPKe.

B pesynbrare arrectanMM N0 Y4E€OHOM JUCHUIUIMHE OCYIIECTBIIAETCS
KOMILJIEKCHAsI TIPOBEpKa CIENYIOUMX YMEHHH W 3HaHWi, a Takke JMHaMHKa
KOMIETEHIIUA W JIMYHOCTHBIX

dbopmupoBaHus 0O0MMX, MPOdHEeCCUOHATHHBIX

PE3YJIbTATOB B PaMKaX IMIPOIrpaMMbl BOCIIMTAHHA:

Pe3ynbraThl 00yueHus:

[Tokasarenu oreHKH
pe3yibTara.

dopma KOHTPOJIA
Y OLICHUBAHMUSL.

¥Y1. OmuceBatb U OOBICHATH
(bu3nyecKue SIBICHUS U CBOICTBA
TEN: JIBIKEHUE HEOSCHBIX TEI U
HCKYCCTBEHHBIX CITyTHUKOB
3emiu; CBOMCTBaA rasos,
KUJKOCTEH M TBEPIBIX Tell;
AIIEKTPOMAarHUTHYIO HHJIYKITHIO,

OmnmceiBaeT u OOBSACHSIET
dbuznyeckue sIBICHUS U CBOMCTBA
TEJI: IBIDKEHWE HEOECHBIX TENl U
HCKYCCTBEHHBIX CITyTHUKOB
3eMiH; CBOMCTBa ra3os,
JKUIAKOCTEH W TBEPABIX TEIl;
AJNIEKTPOMAarHUTHYIO HMHIYKIIHUIO,

pacIpoCTpaHECHUE PpacIpOCTPaHECHHE
AIEKTPOMArHATHBIX BOJIH; | SJIEKTPOMAarHUTHBIX BOJIH;
BOJIHOBBIC  CBOMCTBA  CBETA; | BOJHOBBIE  CBOMCTBA  CBETQ;

U3ITyYeHUE M TIOTJIOIIECHHE CBETa
atoMoM; (hoTor(eKT.

M3ITyYeHUE | TIOTJIONICHNE CBETa
atoMoM; (hoTordheKT.

YcTHBIN 01pOoC;
JlabopaTopHas
pabora,
TectupoBanue;
CamocrosTenbHas
pabora,

¥Y2. Orauyarh THOOTE3BI
HaYYHBIX TEOPHUHU.

oT

Otnuyaer TUTIOTE3bI OT
HAaYy4YHBIX TEOPHUIL;
OpraHu3oBbIBaTh COOCTBEHHYIO
NeSATEIIbHOCT, BBIOHpATh
TUTIOBBIC METOJbI M CIIOCOOBI
BBITIOTHEHUS

po¢eCCHOHAITBHBIX 3a/1ad4,
orleHNBaTh WX 3(P(HEKTUBHOCTH
U Ka4eCTRBO.

YcTHbIN 01poc;
JlabopaTopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;

¥Y3. [lenath BBIBOJBI Ha OCHOBE | JleaeT BBIBOABI HA OCHOBE | Y CTHBIN OMpPOC;

HKCIIEPUMEHTAJIBHBIX JaHHBIX. | OKCIIEPUMEHTAIbHBIX AaHHbIX; | JlabopaTtopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;

Y4. IlpuBogutes  npumepsl, | [IpuBoaut IIPUMEPBI, | Y CTHBIN ONPOC;

ITOKA3bIBAIOIINE, YTO: | IOKA3bIBAIOIIKE, yro: | JlabopaTopHas

HAOJIOJICHUS M OSKCIEPUMEHT | HAOMIOACHUS U HKCIEPUMEHT | paboTa;




SBJISIFOTCS OCHOBOM TUTSt
BBIJIBUIKCHUS TUNOTE3 u
TEOpHUid, TTO3BOJISIOT TIPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX
BBIBOJIOB; (hU3MYECKas TEOopus
JTA€T BO3MOXHOCTb OOBSICHATH
W3BECTHBIC SIBJICHUS IPUPOJIBI U

SBJISIFOTCS OCHOBOM LISt
BBIJIBHOKCHUS TUNOTE3 u
TEOpUid, TTO3BOJISIIOT MPOBEPUTH
UCTUHHOCTD TEOPETUUYECKHUX
BBIBOJIOB; (hU3MYECKasi TEOpHs
AT BO3MOXHOCTb OOBSICHATH
W3BECTHBIC SIBJICHUS IPUPOJIBI U

TectupoBanue;
CamocTosTenbHas
paborTa;

Hay4YHbIE bakThl, | HAyYHBIE (axTsl,

IIPEACKA3bIBATD €elIe | IPEACKA3bIBATh eIe

HEHU3BECTHBIC SIBICHUS. HEWU3BECTHBIE SIBJICHUS.

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

[IPAKTUYECKOIO HCIIOIb30BaHUsA
¢u3nyecKux 3HAHUN: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMUKH H
IIEKTPOANHAMUKHI B
DHEPIeTUKE; PA3JIMYHBIX BUJIOB
AIIEKTPOMArHUTHBIX H3JIyYEHUU
UL pa3BUTUA  paguo W
TEJIEKOMMYHUKALUH,

KBaHTOBOW (PU3HKHU B CO3JIaHUU
AIEPHON YHEPTETUKH, JTA3EPOB.

IIPAKTUYECKOIO HCIIOIb30BaHUs
(u3nyecKkux 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKU U
JIEKTPOAUHAMUKHU B
DHEPIreTUKE; Pa3JIMYHBIX BUOB
JJIEKTPOMArHUTHBIX H3JIyYEHUU
UL Pa3BUTHA  paauo W
TEJIEKOMMYHUKAIUH,

KBAaHTOBOW (PM3HMKHU B CO3JIaHUU
SIZIEPHOM DHEPrETUKH, JIA3EPOB.

JlabopaTopHas
pabora;
TectupoBanue;
CamocTosTenbHas
pabora;

Ye. Bocnpuaumare u Ha | BocnpuHuMaer M Ha OCHOBE | YCTHBIN OINPOC;
OCHOBE TOJIYYEHHBIX 3HAHUH | IOJyYEHHBIX 3HaHuil | JlaboparopHas
CaMOCTOSITEIIHO OLICHUBATh | CAMOCTOSITEJIBHO OLICHUBAET | paboTa;
uHpoOpMalnIo, colepKalrytocs | uHpopmanmio, coaepxaiiytocs | TectupoBanue;
B COOOIIEHUAX CMN, | B COOOIIEHUSIX CMUN, | CamocTosiTenbHas
WNutepHere, HayyHO- | UHTEepHeTe, Hay4HO- | pa0oTa;
MONYJISIPHBIX CTATHSIX; NOMYJIIPHBIX CTAThIX;
Y7. llpumensats noaydeHHsie | [Ipumenser ITOJIyYEHHBIE | Y CTHBIN OIPOC;
3HAHUS npu pELIeHUH | 3HAHUS pu pemienuu | JJaboparopnast
bu3nueckux 3aaad; CcrocoObl | PU3HUECKUX 3a/1a4. pabora;
BBITIOJIHEHHUSI. TectupoBanue;
CamocTrosTenbHas
pabora;
¥8.0npenenarsb xapakrep | Onpenenser Xapakrep | Y CTHBIN onpoc;
¢usznyeckoro mporecca 1o | pusmueckoro  mporecca 1o | JJabopatopHas
rpaduky, Tadnuie, popmyie. rpaduky, Tadmure, popmye. pabora;
TectupoBanue;
CamocTosiTenbHas
paborTa;
Y9. Usmepsats psia pusuueckux | M3mepsier psag ¢usudeckux | YCTHBINA OMPoOC;
BEJINYVH, NIPEACTABIIAA | BEJIUYUH, npenacrasisis | Jlaboparopnast
pe3ynbTaThl  WM3MEPEHHM  C | pe3yibTaThl  WM3MEpPEeHHil ¢ | paborTa;
YYETOM MX MOTPENTHOCTEM. YYETOM HUX MOTPEMIHOCTEM. TectupoBaHnue;




CamocrosTenbHas

paborTa;
Y10. Ucnons3oBatk | Mcrionb3oBaTh MpHOOPETEHHBIE | Y CTHBIN OMPOC;
NpUOOpETeHHbIE  3HAHUS W | 3HAHMS U YMEHUS B | JIabopaTopHas
yMEHUSI B MPAKTUYECKOMW | MPAKTUYECKOM AESATENHHOCTU U | paboTa;
JESITETbHOCTH U MOBCEJHEBHOM | IOBCEIHEBHOW KU3HU. TectupoBanue;
KU3HU. CamocrosiTenpHas
pabora;
31. Cwmpbicn MOHATHI: | 3HAET CMBICIT MOHATHUH: | Y CTHBIN OINpPOC;
buznueckoe ABIIEHUE, | pU3nUecKoe aBieHue, | JlJaboparopnas
rUrnoTe3a, 3aKOH,  TeOopus, | TMIOTe3a,  3aKOH,  Teopwus, | padoTa;
BEILIECTBO,  B3aUMOJCICTBHE, | BEHIECTBO,  B3aUMOJIEWCTBUE, | TecTupoBaHue;
AIEKTPOMArHUTHOE 1oJIe, | 3JIEKTPOMArHUTHOE noze, | CamoctosTenbHas
BOJIHAa, ()OTOH, aTOM, aTOMHOE | BOJIHA, (POTOH, aTOM, aTOMHOE | paboTa;
A7po, MOHU3HUPYIOIIHE | PO, MOHU3UPYIOIINE
U3JIyYEHUs, IUIAHEeTa, 3Be3/a, | U3My4YCeHUs, IUIaHEeTa, 3BE3[a,
rajJjaKTuka, BeceneHnHasl. rajakThka, Becenennasi.
32. Cwmbicn ¢buzmyeckux | 3HaeT  CMbICT  (PU3MUECKUX | Y CTHBIN OMpoOC;
BEJINYMH: CKOpOCTb, | BEJINUUH: CKOpOCTb, | JITabopaTtopHas
YCKOpEHHe,  Macca, CWia, | yCKOpeHWe,  Macca,  cuia, | pabora;
VMITYJIbC, paborta, | UMITyJIbC, pabora, | TectupoBanue;
MeXaHU4YecKas SHEPrus, | MeXaHu4yecKas sHeprus, | CamocTosTebHAs
BHYTPEHHSIS SHEPrusi, | BHYTPEHHSIS sHeprus, | pabora;
abcomtoTHas TeMmIiepaTypa, | abcomroTHas TeMIeparypa,

CpCAHsAsd KMHCTHYCCKAs OHCPIUA
qacTul BCIICCTBA, KOJIHMYCCTBO

CpCOHAA KHHCTHYCCKAA DHCPIUA
qacTul BCIICCTBA, KOJIHMYCCTBO

TEIJIOTHI, AJIEMEHTAPHBIN | TEIUIOTHI, AJIEMEHTaPHBIN

DIIEKTPUYECKUH 3apsill. AJIEKTPUYECKUN 3apsil.

33. Cwmbicn ¢usnueckux | 3HaeT  cMbICA  (U3UYECKHUX | Y CTHBIN OIpOC;
3aKOHOB KJIACCUYECKOM | 3aKOHOB Kkiaccuueckor | JlJaboparopHas
MEXaHUKH, BCEMHPHOTO | MEXaHUKH, BCEMUPHOTO | paboTa;
TATOTEHMS, COXpaHEHUSs | TATOTEHUS, coxpanenus | TectupoBanue;
HHEPTUH, HMITyJIbCa U | DHEpPTuH, UMITyJIbCa u | CamocrosiTenbHas
AIEKTPUYECKOTO 3apsiaa, | SJIEKTPUIECKOTO 3apsna, | paboTa;
TEPMOJUHAMUKH, TEPMOJUHAMHUKHU,

DJICKTPOMArHUTHOW WHIYKITUH,
dboTtorpdexra.

AJICKTPOMArHUTHOW WHIYKIINH,
dboTordexra.

34. Bkimag poccuicKux H
3apyOexKHBIX YUYEHBIX,
OKa3aBIINX HauOoJIbIIee

BIIUSIHUE HA Pa3BUTHE (DUBUKH.

3HaeT BKJAJ POCCUUCKUX U
3apyOexKHBIX YUYEHBIX,
OKa3aBIINX HanOoJIbIIee
BJIUSTHUC HA Pa3BUTHE (PU3UKH.

Y cTHBIN O1nIpoC;
JlabopaTtopHas
pabora;
TectupoBanue;
CamocrosiTenbHas
paborTa;




3. OueHka ocBOeHHs Y4eOHOH AUCUMIIIMHBI:

3.1 @®opMbl U MeTO/IbI KOHTPOJIS.

[IpenmMeToM OLIEHKHM CIyaT yMEHHs W 3HaHus, npeaycMorpeHHsie ®I'OC mo
mucuumuinae OY]1.10 ®U3UKA, nampaBieHHble Ha (opMHUpOBaHUE OOIIUX U
poeCcCHOHATBHBIX KOMIETEHITNH, a TaKKe JTUYHOCTHBIX PE3YyJIhTAaTOB B paMKax
MpOTrpaMMbl BOCIIUTAHUS.



KoHTpo.b 1 0nleHKa 0CBOeHUsI Y4eOHOH TUCHUIJIMHBI 110 TeMaM (pa3aesam)

OnemeHT Y /1 DopMbI 1 METOABI KOHTPOJIS
Tekyuii KOHTPOJIb PyGexHbIit KOHTPOIIb IIpomexxyTouHas arrecTauus
®opmsbl [IpoBepsiemble Dopmsbl [IpoBepsiembie dopma IIpoBepsiemble
KOHTPOJIA JL II, M, JIP KOHTPOJIA JL, 11, M, JIP KOHTPOJIA JI, I, M, JIP
Pa3pea 1. Bxoxnoin OK 01-OK 07; DK3aMeH D OK 01-OK 07;
Mexanuka KOHTPOJIb, JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M.1.-
KPMNe] M.6.; I1.1.-11.7.; 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.-
KUHEMaTUKH M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMMKHU JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7;
JIP2, JIP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXpaHEHHUS JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Paznean 2. KPNo?2 OK 01-OK 07; Ikzamen I OK 01-OK 07;
MouJiekyJisipHast JI.1.-J1.6.; M. 1.- JIL1.-J1.6.; M. 1.-




(pu3uka u 0CHOBBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
TEPMOAMHAMUKU JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OcCHOBBI JI.1.-J1.6.; M. 1.-
MOJIEKYJISIPHO- M.6.; I1.1.-11.7.;
KUHETHYECKOM JIP2, JIP4,
TEOPHUU I'a30B JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
TEPMOIMHAMUKH M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperaTHsbie JIPNe2, JIPNe3 | JI.1.-JI.6.; M. 1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BCIIIECTBA U JIP2, JIP4,
(ha3oBbIC TIEPEXOIBI JIP23, JIP30
Paznean 3. KPNe3 OK 01-OK 07, Ixzamen I OK 01-OK 07,
JJIeKTPOAMHAMMKA JL.1.-JI.6.; M.1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 3.1 YO, T, CP, OK 01-OK 07;
DIIeKTpHUUYECKOe JIPNe4 JIL.1.-J1.6.; M.1.-
oJje M.6.; I1.1.-11.7.;
JIP2, JIP4,

JIP23, JIP30




Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M.1.-
noctossHHOro TokKa | JIPNe7, JIPNe§, | M.6.; I1.1.-I1.7.;
JIPNe9, JIPNe10 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 VO, T, CP, OK 01-OK 07;
DIIEKTPUYECKUN TOK JIPNel1 JI.1.-J1.6.; M.1.-
B Pa3JIMYHbBIX M.6.; I1.1.-11.7.;
cpenax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 YO, T, CP OK 01-OK 07;
MarunurtHoe 1oJj1e JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 VO, T, CP OK 01-OK 07;
DJIeKTpOMarHuTHas JIL1.-J1.6.; M.1.-
WHITYKITUS M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3nen 4 KPNe4 OK 01-OK 07; Okzamen I OK 01-OK 07;
Kosaebanus n JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M.1.-
BOJIHBI M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 4.1 YO, T, CP OK 01-OK 07;
MexaHU4ecKHe JI.1.-J1.6.; M. 1.-
KoJe€0aHUsI U BOJIHBI M.6.; I1.1.-11.7.;




JIP2, JIP4,

JIP23, JIP30
Tema 4.2 YO, T, CP, OK 01-OK 07;
DJIEKTPOMarHuTHBIE JIPNe12 JI.1.-J1.6.; M.1.-
KOJICOaHHUS ¥ BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3pen 5. Onruka KPNe5 OK 01-OK 05; Dxzamen 2 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 VO, CP, OK 01-OK 05;
IIpupona cera JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.2 YO, CP, OK 01-OK 05;
BomnHoBbIE CBOMCTBA JIPNel14, JI.1.-J1.6.; M.1.-
CBETa JIPNel15 M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CrienmaapHas JI.1.-J1.6.; M.1.-
TEOpHU M.6.; H.l.-H.7.;
OTHOCHTEIHHOCTH JIP2, JIP4,
JIP23, JIP30
Pa3ngen 6. KPNe6 OK 01-OK 07; Ikzamen I OK 01-OK 07;




J1eMeHThI JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M.1.-
KBaHTOBOM M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
buzuku JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 6.1 VO, T, CP, OK 01-OK 07;
KBanToBas ontuka JIPNel6 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 6.2 YO, T, CP, OK 01-OK 07;
®dusuka aromMa 1 JIPNel7 JI.1.-J1.6.; M. 1.-
aTOMHOT'O M.6.; I1.1.-I1.7.;
sapa JIP2, JIP4,

JIP23, JIP30




3.2 KogudukaTop oieHOYHBbIX CPEACTB.

O yHKIIMOHAIBHBIN npusHak | Kox onenounoro cpencraa
OLIEHOYHOT0 CpeacTna (Tun
KOHTPOJILHOTO 3a1aHus)

Y cTHBIN 01poc YO
JlabopaTtopHas paborta Ne n JIP Ne n
TecTtupoBanue T
KonTtponbsHas pabota Ne n KP Non
3amanus 1 caMocToATeNbHON padoTel | CP

- pedepar;

- IOKJIA;

- cooO1IeHue;

- OCCE.

PasHoypoBHeBble 3amaun u 3amganus | P33
(pacuéTHbie, rpaduueckue)

Pabouas TeTpaan PT
[IpoekT IT
JlemoBas urpa AN
Keiic-3agaua K3
3auéT 3
JubdepennmpoBanHbiil 3a4€T 3
DK3aMeH D




4.3apanus 1)1 OLIEHKH OCBOCHHUS THCIUILITHHBI
BxoaHo# KOHTPOJIb

Bapuanr 1

B 3apanusx 1-9 BoiOepuTe NpaBWIbHBIN OTBET U 3aNUIIATE €ro B 0JIaHK 0TBeTOB. Jlist
3aganuii 10, 11, 12 HanummMTe MOJIHOE 000CHOBAHHOE pellleHHe W 3aNHMIIUTE €ro B
0JIAaHK OTBETOB.

Kputepun onieHuBaHnusl.

3amanust 1 — 9 onenuBarorcsa B 1 6amn. 3amanns 10,11,12 B 2 Oamnia.

AW N —

A WN -

W

1. OTHOCHUTEIHLHO KaKOTO TeJla MJIM YacTeH Tena Imaccaxxup, CHI[HIHI/Iﬁ B IBHMKYIICMCA
BaroH<¢, HaXoAUTCA B COCTOSIHHNHU oxosi?

. 3EMJIN.
. BaroHa.

. KoJieca BaroHa.
. pemnC

2. Ilpu paBHOYCKOPEHHOM JBIKEHHH CKOPOCTH Tela 3a 5 ¢ m3MeHwnack ot 10 m/c 10
25 m/c. OnpenenuTe yCKOpEHUe Tena.

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

3. JlaHa 3aBHUCHUMOCTb KOOPJMHATHI OT BPEMEHH IIPU PaBHOMEPHOM JBMKEHHM: X=2+3t.
Uemy paBHbI HayaJlbHasl KOOPAUHATA U CKOPOCTH Tena?

Xo
Xo

2
=3
3
2

<<'ﬁ<

3
2;
3
2.

4. YCTaHOBHTE COOTBETCTBHE MEXIYy (PU3NYESCKUMH OTKPBITHUSIMH W YYCHBIMH H
3anongHuTe Tabnuiyy Huxke. [lomyduBiIyiocs mocaeaoBaTeNIbHOCTh IU(dp 3anuimmTe
0e3 3amsIThIX ¥ MPoOEIOB B OJIAHK OTBETOB.

OTKpBITHE .
A b B A) 3aKo0H 0 me peﬂaqn JaBJICHUSI Y deHbIH
P 1) [Nackainb
JKAJIKOCTSIMU U Fa3aMH
2) Toppuuenu
b) 3axoH BCeMUPHOTO TATOTEHUS
> lon B) oTkpsiTHE aTMOC(HEPHOTO 3) Apxumen
JEUCTBUE p p 4) HeroroH
JIaBJICHUS
M  CHIIBI

10H Teno aemxercs ¢ yckopenuem Sm/c?. Kakosa macca Tena?



1. 2kr.

2.0,5 kr.
3. 50 xr.
4. 100xr.

6. Ilpu nmpoBegeHNH 3KCIIEPUMEHTA MCCIIEIOBANIACh 3aBUCUMOCTh MPOIICHHOTO TEIOM
nyTu S oT BpeMeHH t. ['paduk moxydeHHON 3aBUCUMOCTH MPUBEAEH HAa PUCYHKE.

40 v - 1
.| BniOepute nBa yTBEpKIACHMUS,

35—
l COOTBCTCTBYIOIIUC PC3YJIbTAaTaM 3THUX HBMGpCHHﬁ.

30—
o8 —1—
20—

1) CxopocTh Tena paBHa 6 Mm/c.

2) YckopeHue Tena paBHO 2 M/c2.

3) Teno aBUXKETCSI paBHOYCKOPEHO.

4) 3a BTOpYIO CEKYH]ly IPOUJIEH IYTh 6 M.
t.c5) 3a mATYI0 CeKyHy npoiaeH myTh 30 M.

15—
10 /

+
1 2 3

T
|
i
v
i
i
|
]
¥
|
I
i
T
i
|
I
+
I
1
i
T
]
|
i
|
i
|
[l
'
I
|

e T e ICUIS) USRS IR0, NSRS N O

7. Tlo rpadguky 3aBUCMMOCTH KOOPJIMHATHI KOJEOIIIOIIETrOoCs Tela OT BpeMEHU (PUCYHOK
2) omnpeaenuTe aMIUTUTYAy KoJieOaHuil.

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

8. Uemy paBHa macca rpysa, Jexaliero Ha nojsy audra, KOTOPbIii HAYWHAET JTBUKCHHE
BBEPX ¢ yckopeHueM 3 M/c?. I'py3 naBut Ha nos judra ¢ cutoi 520 H.
1) 60 xr
2) 50 kr
3) 40 xr
4) 5 xr

9. YcraHOBHTE COOTBETCTBHE MEXKIYy MNpHOOpaMU W (PU3NYESCKHUMH BEITUYMHAMHU U
3anojgHuTe Tabiuiy Hwke. [loayduBIIyIOCS MOCASAOBATEIIBHOCTh IU(p 3amuimmTe
0e3 3amsAThIX ¥ Ipo0esIoB B OJ1aHK OTBETOB.



[TpuGop DOU3NYECKNE BEIINYUHBI

A) TIcUXpomeTp 1) naBieHue
b) manomeTtp 2) CKOpOCTh
B) ciupomertp 3) cuna

4) BIaXXHOCTh BO3/lyXa

A b B

10.Tenexxka wmaccoil 2 Kr [ABWXKYIIAasICS CO CKOPOCTBIO 3M/C CTalKMBAaeTCs C
HETIOJIBMXKHOM TENIeKKOM Maccoi 4 Kr u cueruisiercsa ¢ Hel. OnpeaenuTe CKOpoCTh
00€HX TeJIeKEK MOCIe B3aUMOICHCTBUA?

11.ABTOMOOWIIb IBUTAJICS CO CKOPOCTBIO 10M/C, 3aTeM BBIKIIOYMI JABUTATENIb U Havall
TOpPMOXEHUE ¢ yckopeHuem 2 Mm/c’. Kakoil myTh mpoijeH aBTomoOuseM 3a 7 ¢
MOMEHTA Ha4ajia TOPMOKECHUS?

12.Tlogb€MHBIA KpaH pPaBHOMEPHO MOJHHUMAET TPy3 Maccoil 1,5 TOHHBI CO CKOPOCTHIO
0,4 m/c. Onpeenure MOIIHOCTh JIBUTATENS KpaHa, €CJIM U3BECTHO, UYTO ero Kodhdu-
LIUEHT NoJie3Horo aerctaust 60%.

Bapuanr 2

B 3aganusx 1-9 Bpi0epuTe NpaBWIbHbIN OTBET U 3aANUIIUATE €ro B 0J1aHK 0TBeTOoB. [Liis
3aganuid 10, 11, 12 HanumuTe MOJHOE O00OCHOBAHHOE PelICHUE M 3aNUIIMTE ero B
0JIAHK OTBETOB.

Kpurepun onenuBanus.

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

1. B kakoM W3 CleAYyIOIIUMX CIy4aeB ABIKCHHE Tela MOXXKHO paccMaTpUBaTh Kak
JBIKCHUE MaTepUaIbHON TOYKU?
. JIBMKeHue aBTOMOOUIISI U3 OJHOTO TOpoja B IPYTOH.
. JIBMKeHnEe KOHbKOOEXKI[a, BRIMOIHSIONIETO MPorpaMMy (UTYPHOTO KaTaHUS.
. IBmkeHne noesna Ha MOCTY.
. Bpamenue neranu, o6pabaTbiBaeMoOii Ha CTaHKE.

AW N =

2. Ilpu paBHOYCKOPEHHOM JBW)KEHHHM CKOPOCThH Tesa 3a 6 ¢ M3MeHWIach oT 6 M/c 10
18 m/c. Onpenenure yCKOpeHUE Tea.
4 m/c?;
.2 M/c?;
-2 M/c?;
. 3 m/c

A WN B

3. U3 mpennokeHHBIX ypaBHEHUHN YKaKUTE YpaBHEHHE PAaBHOYCKOPEHHOTO JABMXKEHUS.
. X=2t;
2. X=2+2t;

|



3. Xx=2+2t%
4, x=2-2t.

4. YCTaHOBHUTE COOTBETCTBHE MEXIy (U3MUECKUMU BEIUYMHAMH U WX EAHMHHUIIAMU
U3MEpEHUl W 3amoyiHuTe Tabmuiyy Hmke. [lomyuyuBiryrocss HOCIeI0BaTEIbHOCTh
udp 3anumuTe 0e3 3amsaThIX U MPOOesIoB B OJJaHK OTBETOB.

DOU3UYECKUE BETUYNHBI Ennaunue! usmepenus
A) cKopoCTh 1) ITa
b) naBnenue 2) JIx
B) Bec Tena 3) M/c
4)H
5) kr
A|b|B

5. Kak Oyaer nBuratbcsi Teno Maccol 4 Kr, €CiIu PaBHOJCUCTBYIOIIAs BCEX CHIIL,
NEUCTBYIOIIMX Ha Hero paBHa 8 H?
1. PaBHOMEPHO MPSMOJIMHENHO.
2. PaBHOMEpHO CO CKOPOCTHIO 2 M/C.
3. PaBHOYCKOPEHO € yCKOPEHUEM 2 M/C?,
4. PaBHOyCKOpeHO ¢ yckopenueM 0,5 m/c?,

6. Ha pucynke npuBeneHsl rpadvki 3aBUCUMOCTA KOOPAWHATHI OT BPEMEHU JJIA JIBYX
Ten: A u B, IBIKymmMXcs 1Mo npsiMol, BIOJIb KOTOPOi U HampaiieHa och Ox. BriOe-
PHUTE 1Ba BEPHBIX YTBEPKIACHHUS O IBUKECHUU TEJL.

X, M A 1) Teno A ABUKETCSI paBHOYCKOPEHO.
2) BpemeHHOW HHTEpBA MEX1Y BCTPEUAMHU
30 H  Ten A u B cocrasmusier 6 c.
20 j"'.,L A J,—;’é 3) B TeueHue nepBbIX MATH CEKYH/T TENa
N - y JIBUTAJIMCh B OJTHOM HalpaBJICHUH.
10 T A BT 4) 3a mepBbIe 5 ¢ Temo A mporwio 15 m.
jeufie] 5 5) Teno B nBukeTcs ¢ TOCTOSHHBIM YCKOPEHHUEM.
0 2 4 6 &8 e

7. Tlo rpaduky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOIIIOMIETOCS Tela OT BpeMEHHU (PUCYHOK
2) ompenenuTe nepuo] KojaeOaHmid.

.4 c;
.5¢;
.8¢;
.2 cC.

WD



X, cMA

8. Uemy paBHa Macca rpysa, JIeXallero Ha 1oy jJudra, KOTOpsId HAYMHAET JIBUKECHUE
BBEpPX C yckopenueM 5 m/c?. I'py3 nasut Ha o mudra ¢ cuioii 585 H.
1) 49 xr
2) 45kr
3)39kr
4) 15 xr

9. YcTaHoBUTE COOTBETCTBHE MEXIy MpuOopaMu U (U3HYECKUMHU BEIMYUHAMH,
KOTOpbIE OHM U3MEPSAIOT. 3anoiaHuTe Tadbauny. [lonydnBiiytocs nocnea0BaTeIbHOCTh
udp 3anumuTe 6€3 3angaThiX U MpoOesIoB B OJIAHK OTBETOB.

[Tpubop du3nyecKre BEIIUYUHBI
A) TepmomMeTp 1)naBieHue
b) 6apomerp-anepoug 2) CKOpOCTh
B) nunamomeTtp 3) cuna

4) remrniepatypa

A |b |B

10.Teno maccoit 3 KT IBMIKETCS CO CKOPOCTHIO 7 M/C W CTAJKHUBACTCS C TOKOSITAMCS
TesIoM Maccou 4 Kr. OnpeaennTe CKOpoCTh UX COBMECTHOTO JBUKEHHUS.

11. ABTOMOOWMIIb IBUTAJICS CO CKOPOCTBIO 25 M/C, 3aT€M BBIKJIIOUMJI JBUTATE]Ib U Hadajl
TOpMOXEHUE ¢ yckopenuem 5 m/c?. Kakol myTh mpoiaeH aBTomoOuiem 3a 4 ¢
MOMEHTA Hayajla TOPMOKEHUS?

12.TlogbEéMHBIA KpaH PaBHOMEPHO MOJHUMAET TPy3 MAcCOil 2,5 TOHHBI CO CKOPOCTHIO
0,2 m/c. OnpenenuTe MOIIHOCTh JIBUTATENS KpaHa, €CJIM U3BECTHO, UYTO ero Kodhdu-
UEHT T1oJie3Horo nercteusg 40%.

bJiaHk oTBeTOB
I'PYIIITA
[Ipodeccus/cnennanbHOCTh

(Pamunusi, UMs)
Bapuant

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

OTtBeT




(Huxe BB MOXeETe 3amucaTh pelieHre 3a1ad noja nomepamu 10, 11, 12.)

Kontpomupyemsie xkommnereniuu: OK 03, OK 05; JI.1.-JI.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kirou:

N 1 (2 |3 |4 5 |6 |7 |8 |9 10 11 12
3aJaHus

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

Kputepun onenku:

— «2» BBICTABJISAETCSA 00yUYarOIIEMYyCs, €ClIi HaOpan MeHee 7 0allioB,;
— «3» BBICTaBIsAETCA 0OyUaromemycs, 3a 10, 9, 8, 7 6amios,

— «4» BBICTaBIsAETCA OOyUaromemycs, 3a 13, 12, 11 6amios,

— «5» BBICTaBJIsAETCA O0Oy4aromeMycs, 3a 14 unu 15 6amios.

Pa3znen 1. Mexanuka
Tema 1.1. OCHOBBI KHHEMATHKH
Ycrhblii onpoc (YO)

Yro n3ydaet mexaHuka?

JlaliTe onpeneneHne MEXaHNIECKOTO ABWKEHMS. [[puBennTe npumepsl.

Kakoe 1BH>KeHME HAa3bIBAETCS IOCTYNATEIbHBIM?

B ueM 3aknrogaeTcsi OCHOBHAs 3a/1a4a MEXaHUKH?

UYro Takoe Teno orcuera’?

Uro Takoe cucrteMa orcuera? 3a4eM B HEMl HYKHBI 4achl?

[TpuBenuTe mpuMepsl 3a]a4, PEIICHUEM KOTOPBIX 3aHUMAETCsS COBPEMEHHas (r3HKa.
JlaiiTe onpeneneHrne MaTepuaibHON TOUKH

. JaiiTe onpenenenne MarepuaabHoil Touku [Ipumepsi.

10 3aBUCHUT JIM TPAEKTOPHs ABM>KEeHUs Tena oT Bioopa CO? IIpumepbl

11.Yto takoe nyth? KakoBa ero equnuiia B C?

12.TTouemy, 3Has MyTh HE BCErAa MOYKHO OIPEACIIUTD MOJIOKEHUE Tena?

13. laiiTe onpenenenue nepemenieHus. Kakum cuMBOJIOM €ro 0003Ha4aroT?

14.TTpu xakux yclIOBUSIX MOAYJIb IEPEMEIICHUS PaBEH NMPONACHHOMY MyTH?
15.3anummre popmyiy onpeneneHus NOJ0KEHUS Tejla B IPOCTPAHCTBE YE€PE3 MPOEKIIUU.
16.Kakoe nBrxeHue Ha3bIBACTCA MPSIMOIUHEHHBIM PABHOMEPHBIM?

17.laiiTe XapaKTEpUCTUKY CKOPOCTH PABHOMEPHOTO MPSMOIUHENHOTO IBHKEHHUS
18.Kakoit Bua mMeeT rpaduk 3aBHCHUMOCTH CKOPOCTH OT BPEMEHH IMPH PABHOMEPHOM
NPSIMOJIMHEWMHOM JIBUYKEHUU ?

CoNoORrLDE



19.Kak BbIYHUCIUTD IEPEMENICHHE TeJIa, €CJIM U3BECTHBI CKOPOCTh U BPEMSI ABUKEHUS Tena?
20.KakoB reoMeTpu4ecKuii CMbICII IepeMenieHus?

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

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W IPAaBWIBHO JaHBl ONPEIECICHUS M PACKPBITO COACP)KAHUE IIOHATHH, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BaHbl Pa3IUYHbIE YMEHUS, BEIBOIBI U3 HAOIIOCHUH, OIIBITOB
OTBET CAMOCTOSITEIbHBIN, NCIIOJIB30BAHbI paHEee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJIEpyKaHUE MaTepHraia

B OCHOBHOM IIPABHWJILHO JaHBI OTIPEICTICHHUS MTOHATHH M UCTIOJIb30BaHbl HAYIHBIC TEPMUHBI.
OTBET CaMOCTOSTEIILHBIN

OTpENCIICHUS]  TOHATHH  HEIMOJHBIC, JOMYIICHBl  HE3HAUUTEIIbHBIC  HapYIICHHS
MOCJIEA0OBATEILHOCTH U3JI0KEHUS, HEOOIbIITNEe HETOUHOCTU TPH HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M 000O0IIEHUAX

MpaBUIbHBIE M YETKHE OTBETHI HA BOIPOCH YTOUHSIOIIETO XapakTtepa (TIO3UIUs
MTOHUMAOILIUI )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHHWe y4eOHOro maTepualna, HO U3JI0KEHO (pparMeHTapHO, He
BCET/1a MOCIE0BATEIHLHO

OTpEeIeJICHHS TOHSATUN HETOCTATOYHO YETKUE

HE UCIOJb30BaHbl B Ka4yeCTBE JOKA3aTEIbCTBA BBIBOJBI M O0OOIECHHS U3 HAOIIOJCHUN,
JOMYIIEHBI OITUOKU MPU UX U3JI0KEHUU

JOMYIIIEHbl OIMMOKK ¥ HETOYHOCTH B HCIOJIB30BAHMM HAYYHOH TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUIA

MPaBUJIBHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOLIET0 XapaKTepa
(mO3UIUsL KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMyIIEHbl TPyOble OMMUOKKH B  ONPENCICHUW TOHATHHA, TIPH  HWCIOJH30BAHUU
TEPMHUHOJIOTHH.

TecrupoBanue (T)



I Bapuanr.

Kaxkoe u3MeHeHHe, TPOUCXO0ISINee C TEIIaMH, MOXHO CUATATh MEXaHUYCCKUM JBHUKCHUEM:
a) IBYDKCHHE JIOJIKH OTHOCUTEIBHO Oepera

0) TasHUE JHIA

B) KUIICHUE BO/IbI

Kaxoe n3aMeHeHne, TpOUCXOosIIee ¢ TEMaMH, MOXHO CUATATh MEXaHUIECKUM JBUKECHUEM:
a) TassHUE JIbJIa

0) BOJTHBI, 00pa3yIOIMIHUECS Ha TIOBEPXHOCTH BOIBI

B) KHUIICHUE BOJIbI

Kaxkxoe n3MeHeHne, TPOUCXOSIIee C TEAMH, MOXXHO CUATATh MEXaHUICCKUM JIBHKCHUEM:
a) KUIICHUE BOJIBI

0) TasHUE JHJA

B) KoJIeOaHMsI TIOPIITHS B JIBUTATEJIC BHYTPEHHETO CTOpaHUs

Kakoe n3meHnenune, npoucxoasiiee ¢ TeJaMu, MO)KHO CUATAaTh MEXaHUYECKUM JIBH)KEHUEM:
a) KoJie0aHus CTPYHbI

0) TasiHUE JBJA

B) KMIIEHHE BO/IbI

CkopocThk aBTOMOOUJIS yBenuuiaach B 2 pasa. [Ipu 3ToM TOpMO3HOM MyTh:
a) HE U3MECHUJICS

0) yBenuumiics B 2 pa3a

B) yBeNHMUUIICS B 4 paza

MaimmHa eetr no npsiMor T0pore paBHOMEPHO. M0KHO I pacCMaTpUBaTh ABUKEHUE
MAIIIMHBI KaK MPOLECC:

a) MOXKHO, TaK Kak JIto00e ABUKEHHUE — YiKe MPOIECC

0) HeTb3s1, TaK KaK MPU ATOM JIBIXKEHUU €T0 XapaKTep HE MEHSIETCS

B) MOYKHO, TaK Kak IMOJI0KEHUE MAIlIMHbI U3MEHSETCSI CO BpEMEHEM

Kakue napameTpsbl Tesla COXpaHAIOTCs, KOTJIa MbI €70 3aMEHSEM MOJIENbIO, T. €. CHUTAEM
MaTepUaJIbHOW TOYKOM:

a) JUIMHA

0) ¢popma Tena, eciu oHa chepuueckas

B) Macca

[Toe3n ornpasinsiercs. 1o mardopme napayuienbHO MOE31y PAaBHOMEPHO JBUKETCS
HOCHWJIBIIMK C Tenexkoi. [Taccaxxup moesna 3a0bl1 OTAATh KHUTY MPOBOXKAIOLIEMY €TI0
YEJIOBEKY U BBIKUBIBAET EMY KHUTY U3 OKHA Kyre. OTHOCUTENBHO KAaKUX TEJl yPaBHEHHUS
JBYDKEHUS KHUTU OyTyT OJTMHAKOBBHI:

a) OTHOCUTEJIBHO HOCWIIBILIKKA, IPOBOKAIOIIETO U EPPOHA



0) OTHOCHUTENILHO MEPPOHA U MPOBOKAIOIIETO
B) OTHOCUTEJIBHO MACCAKUPA U HOCUIIBIITUKA

9. Ilpwu pemenuu 3a7a4 KHHEMATUKH O JIBM)KEHUU Te Mbl (DAKTUUYECKU PACCMaTPUBAIIN ATH
Tea KaKk MaTepuaibHbIC TOUKHU (HAIpUMEp, 3a7a4i O IBUKEHUH Teja, OpPOIIEHHOTO O/
YIJIOM K TOPU30HTY). MBI OJIB30BAUCH YHPOIIEHHON MOAEIBIO JOCTATOYHO CIIOKHOTO
ABMKeHUs. YeM MbI IpeHeOperaiu Npu petieH|: 3a/1a4 3TOT0 THIA:

a) COIPOTHUBIICHHEM BO3yXa
0) maccoii Tena
B) (hopMoOii U pazMepaMu Teina

10.IToe3n ornpasinsierca. [1o miardopme napasiebHO MOE3/Ty PABHOMEPHO JIBHXKETCS
HOCWJIBIIIUK C TeNexKkou. [laccaxup moesnia 3a0bu1 OTAATh KHUTY ITPOBOKAIOIIEMY €T0
YEJIOBEKY U BBIKHJIBIBAET EMY KHUTY U3 OKHA Kyrne. OTHOCUTENbHO KaKKX CUCTEM OTCUéTa
XapaKTep IBWKCHUS KHUTH OyIeT OAMHAKOBBIM, TO €CTh KaKHUE CUCTEMBI OTCUETA Oy Iy T
WHEPIUATHHBIMH:
a) OTHOCUTEJIBHO MacCaKupa, MPOBOXKAIOIIET0, HOCUIIBIIINKA, TIEPPOHa
0) OTHOCUTEIIBHO MIEPPOHA, HOCHIIBIIHMKA, TPOBOYKAIOIIETO
B) OTHOCHTENHHO MaCCaXUpa U MPOBOKAIOIIETO

11.CxopocTh TeNna U paanyc OKPY>KHOCTH, TI0 KOTOPOH OHO ABMKETCS, YBEIUIMIKNCH B IBA
paza. LlenTpocTpeMurensHOEe YCKOpEHUE:
a) YBEJIMYMIIOCH B 2 paza
0) YMEHBIIIMIIOCH B 2 pa3a
B) HE U3MEHHIIOCh

12.MoryT 1 CKOPOCTH MPOXOKACHHS MYTH U TIEPEMEIICHUS ObITh PABHBI:
a) MOTYT B clTydae MPSIMOJTMHEHHOTO IBHKCHHSI
0) MOTYT B CiTy4dae IPsIMOJIMHEWHOTO IBMIKEHUS B OJHOM HAIpaBIICHUN
B) MOTYT B CJIy4ac MPSIMOJUHEHHOTO ABMKCHUS B PA3HBIX HAMPABICHUIX

13.Kakas u3 nepeyncieHHbIX BEJIMUYUH — BEKTOP:
a) CKOpOCTh
0) nmyTh
B) Macca

14.Kakas u3 nepeyrcieHHbIX BETMYUH — BEKTOP:
a) MyTh
0) cmra Toka
B) NIEPEMEIICHUE

15.YkaxuTe NMpaBUJIbHOE YTBEPKICHUE:
a) OT BBIOOpA CHCTEMBI OTCYETA 3aBUCHUT PEIICHUE 3aa91
0) Teno oTcuéra BEIOMpAETCS TaKUM 00pa3oM, YTOOBI IBH)KEHUE BBITIISAIENIO Hanbosiee



IPOCTO
B) B YCJIOBUU 3a/1au yKa3aHa CUCTeMa OTCUETa

16.YkaxuTe npaBUIbHOE YTBEPKICHUE!
a) TeJIo OTcuéTa BhIOMpaeTcss TAKUM 00pa3oM, 4TOOBI JBMKEHUE BBITIISAEI0 Hanboee
IIPOCTO
0) BbIOOpP cHCTEMBI OTCUETA 3aBUCUT OT YCIIOBHUI TaHHOM 3a/1a4u
B) OT BBIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 33/1a4U

17. YkaxuTe npaBUJIbHOE YTBEPKICHUE:

a) TeJO OTCYETA BEIOMPACTCS TaKUM 00pa3oM, UTOOBI IBHKEHUE BBITJISAIETIO Hanboee
MIPOCTO

0) OT BEIOOpA CHUCTEMBI OTCUETA 3aBUCUT OTBET 3aJ1auu

B) T€JI0 OTCUéTa BHIOUpAETCS TAKUM 00pa3oM, YTOOBI JIBM)KCHHUE BBITIISICIIO OBl
HanOoJIee MPOCTO, M B TO KE BPEMSI MbI MOTJIM ObI OTBETHTH Ha BOIIPOC 3aa9H

18. Termmoxo ABMXKETCSI BHU3 110 TEUCHHUIO PEKH C TIOCTOSTHHOM CKOpOCThIo. [1o mamyoe
MPOTYJIMBACTCS YEJIOBEK. XapaKkTep JBMKCHH YeI0BeKa OTHOCUTEIBHO TETNIOX0/1a U
Oepera:

a) OJIMHAKOB, MTOKA YEJIOBEK JBMKETCS pAaBHOMEPHO
0) OAMHAKOB BO BCEX Clydasx
B) pa3HbIil, TaK KaK CKOPOCTH Y€JIOBEKa OTHOCUTEIILHO TEIIOX0/1a U Oepera pa3inyHbI

19.B kakom ciydae 3eMIII0 MOKHO CUYUTaTh MaTepUAIbHON TOUKOM:
a) IpY U3MEPEHUU MAarHUTHOTIO MOJIs 3EMIIN
0) rpu UCCIIEIOBAHUU sIpa 3eMITu
B) IIPU paccMOTpeHUH e€ nBrkeHust Bokpyr CouHila

20.B xakom cirydae 3emiit0o MO>KHO CUATATh MaTepUaTbHON TOUKOM:
a) Mpu MONaJaHNK Ha HEE€ METEOpUTa
0) npu pacuére TPACKTOPUM CITyTHUKOB 3eMIIH
B) IPY U3MEPEHUU MArHUTHOTO MOJIS 3€MJITU

II Bapuanr.

1. CkopocTh Tena, IBUAKYIIET0ocs M0 OKPY>KHOCTH MOCTOSIHHOTO PaJinyca, YBEJIUUMIIACh B 1BA
paza. LleHTpocTpeMUTENBHOE YCKOPEHUE:
a) YBEJIMUYMIIOCH B 4 paza
0) yBeIMYMIOCH B 2 pa3a
B) HE U3MEHMIIOCH

2. Tloesn ornpasingercs. [1o margopme napajiienbHO MOE3/Ly paBHOMEPHO JIBHXKETCS
HOCHWJIBIIUK ¢ TenexKkoi. [laccaxkup nmoe3na 3a0bUT OTIATh KHUTY MPOBOXKAIOLIEMY €70
YeJIOBEKY U BBIKHJIBIBAET €My KHUTY U3 OKHa Kyne. Kakum OyaeT xapaktep ABHMKEHUS
KHUTYM OTHOCUTEIBbHO MHEPLUUATBHBIX CUCTEM OTCUETA, €CIIM MpeHeOpeUb COPOTUBRICHUEM



BO3/IyXa:
a) paBHOYCKOPEHHBIM, C YCKOPEHUEM, PaBHBIM CyMME YCKOPEHHUsI CBOOOTHOTO MAJACHUS U
YCKOpPEHUs Toe3/1a

0) paBHOYCKOPEHHBIM, C YCKOPEHHUEM CBOOOTHOTO TaJCHUS

B) CJIOXKHBIN XapakTep ABUKCHUS

Bri0epuTe HenpaBUIIbHOE YTBEPKIACHUE:!

a) BEIOOP CHCTEMBbI OTCUETa 3aBUCUT OT YCIOBHUM TaHHOW 3a/1auu

0) npu NPSAMOJIUHEINHOM JABUKEHUHU C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEJIMYHUBATBCS, @ MOYKET U YMEHBIIATHCS

B) HAIIpaBJIEHHUE YCKOPEHUS ONpEAEIseT HAPABICHUE JBUKECHMUS

Bri6epute HenpaBuiIbHOE YTBEPKICHUE!

a) BBIOOP CHCTEMBbI OTCUETA 3aBUCUT OT YCJIOBUM TaHHOW 3aJ1auu

0) IBUYKEHUE C IOCTOSSHHBIM YCKOPEHHEM HA3bIBAETCS IPSIMOJIMHEUHBIM PaBHOYCKOPEHHBIM
JIBUKEHUEM

B) IPU NPSAMOJIUHEHHOM JIBH>KEHHUH C MIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYHMBATHCS, @ MOKET U YMEHBIIATHCS

Br10epuTe HenpaBUIIBHOE YTBEPIKICHHUE:

a) MPH MPSAMOJIMHEHHOM JIBUYKCHHUH C TTOCTOSHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYHMBATHLCS, @ MOJKET U YMECHBIIIATHCS

0) BBIOOp CHCTEMBI OTCUYETA 3aBUCUT OT YCIIOBHM JTAaHHOM 3aaun

B) HAIIPaBJICHUE YCKOPEHUS OIPEICIIseT HallPaBICHUE IBHKCHHS

Bri6epute HenpaBuiIbHOE YTBEPIKICHHUE:!

a) BBIOOP cHCTEMbI OTCUETA 3aBUCUT OT YCJIOBHUM TaHHOW 3aJ1auu

0) ecnu ABM)KEHHUE MPAMOJIMHENHO, TO YCKOPEHHUE MOCTOSIHHO

B) IIPU NPAMOJIUHEHHOM JIBH>KEHHUH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYHMBATHCS, @ MOKET U YMEHBIIATHCS

BriOepuTe He MpaBUIIbHBIE YTBEPKIACHUE:

a) MpU NPSIMOJIMHEMHOM JIBUKEHUU C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEJIMUUBAETCS
0) pu NPSIMOJIMHENHOM JABUKEHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMUMBATBHCSA, & MOXKET U YMEHBIIATHCS

B) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIIOBUI JaHHOM 3a7jauu

Bri6epute npaBUiIbHOE YTBEPKICHUE:

a) IpY OPSIMOJIMHENHOM JBUKEHHUH C IOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEIIMUUBAETCS
0) ecu yCKOpeHHe TTOCTOSTHHO, TO JIBIKEHUE TIPSIMOJIMHEHO

B) IIPU NMPSMOJTUHEHHOM JIBUSKEHHH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYUBATHCS, & MOKET U YMEHBILIATHCS

JIBurascer paBHOMEpHO, BejocuneaucT mpoezxaet 40 m 3a 4 c¢. Kakoit myTh OH npoeaeT npu
JBUKEHUM C TOM k€ CKOPOCTHIO 3a 20 c:



a) 200 m
0) 50 m
B) 150 m

10.0O1nen MexaHUKHU, COAEPKAIINA YUeHHE O JIBMKCHUH Tel 0e3 yuéTa NeHCTBYIOIMINX CUIT:
a) IMHaMHUKa
0) KHHEeMaTHKa
B) CKOPOCTb

11.0Onpenenure, Kak HA3BIBAETCS PACCTOSTHUE MKy HAUYaTbHONH M KOHEUYHOW TOUYKAMH:
a) MyTh
0) nmepemereHue
B) CMEIICHUE
T') TPACKTOPHSI

12.BpIsicHUTE, B KAKOM U3 CIICAYIOIMNX CITy9acB ABHKEHUE TEJIa HEIb3sl pACCMAaTPUBATh KaK
JIBUKEHUE MATEPUAITBHON TOUKH?
a) JIBmxenue 3emiu Bokpyr CosHIa.
0) /IBrkeHue CiyTHUKA BOKPYT 3EMIIH.
B) [Toner camonera u3z Biraguoctoka B MOCKBY.
r) Bpamenue neranu, oOpabaTeiBaeMoil Ha CTaHKE

13.0TMeThTe, KaKue U3 MePEUNCICHHBIX BEIMIHMH SBIITIOTCS CKAIIPHBIMU:
a) mepemMenieHue
0) myTh
B) CKOPOCTb

14.Boibepute, 4TO U3MEPSIET CIIUIOMETP ABTOMOOMIIS:
a) YCKOpEHHUE;
0) MOZyJIb MTHOBEHHOM CKOPOCTH;
B) CPEHIOI0 CKOPOCTH;
I') nepeMenieHue

15.Onpenenure, kakasi €AMHUIIA BPEMEHU SIBJISIETCSI OCHOBHOM B MeX1yHapOaHOM crcTEME
CIVHUII:
a) 1 uac
0) 1 mun
B)lc
r) 1 cyTku.

16.Boruncnure. JIBa aBTOMOOUIISE BUXKYTCS MO MPSIMOMY 1IOCCE B OJTHOM Hanpasienuu. Eciu
HanpaBuTh ocb OX BAOJb HANIPABICHUS ABMXKEHUS Tl MO II0CCE, TOrla KAKUMH OyayT
MPOEKIIUKU CKOPOCTEH aBTOMOOMIIEH Ha och OX?
a) 00€ MOJIOKUTEIIbHBIC
0) 00e oTpUIaTeIbHBIC



B) IEPBOro — IMOJOKUTCIbHAA, BTOPOI0 — OTpULIATCIIbHAA
I‘) IICPBOT'0 — OTpHULATCIbHAA, BTOPOT'O — ITIOJIOKUTCIIbHAA

17.Beraucnure. ABTOMOOWIH 00bhexadl MOCKBY MO KOJBIIEBOM gopore, ;iHa KoTopor 109 kM.
Yemy paBHBI IPOiiICHHBIN yTh | 1 epemenienne S aBToMoOUIIs?
A)1=109 km; S=0
0)1=218km S =109 km
B) =218 xm; S =0.
r) I=109xMm; S=218 xkm

18.0OmpenenuTe, ey yCKOPEHHE PABHO 2 M/C?, TO 3TO:
a) paBHOMEPHOE JIB)KEHUE
0) paBHO3aMeIJICHHOE JBIKCHHUE
B) PAaBHOYCKOPEHHOE JIBI)KCHHE
I') NPSMOJIMHEMHOE

19. KakuMm 00pa3oM yCKOpEeHHE XapaKTEepU3yeT U3MEHEHHE BEKTOpa CKOPOCTH?
a) 10 BEJIMYMHE U HAMPABIICHUIO

0) MO HaMpaBJICHUIO

B) 10 BEJINUMHE

20. Berancnure. ABTOMOOWIIb, IBMKYIIHIACS MPSIMOJIMHEHHO PAaBHOYCKOPEHO, YBEITHUHIT
CBOIO CKOPOCTH ¢ 3 M/c 10 9 m/c 3a 6 cekyH . C KaKuM YCKOPEHHEM JIBUTAJICS aBTOMOOUITH?
a) 0 m/c?

0) 3 m/c?

B) 2 M/c?

r) 1 m/c?

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

Kiaouu Kk Tecram:

Bapuanr 1

Ne Bonpoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10]11 12|13 |14 |15 |16 |17 181920

HpaBuabHbiii |2 |6 |B |(a |B [0 |B |0 |(aB |0 |(a |06 |a |[B |a |0 |B |a |B |0
O0TBET

Bapuanr 2

Ne Bonpoca 112 |3 |4 |5 |6 |7 |8 |9 |10)11 12|13 |14 |15 |16 |17 181920




HpaBunbHbii |2 (6 |B |6 (B ([0 |(a |B |B [0 |6 |r |a (r |B |a |B |B |a |T
0TBeT

Kputepuu oneHku:

— «2» BBICTABJISAETCA 00yUYarOIIeMYycCs, €Clii Ha0pan MeHee 8 OaIIoB,;
— «3» BBICTaBIsAETCA 00OyUaronemycs, 3a 9, 10, 11 6annos;

— «4» BBICTaBIsETCA OOyUaroneMycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BBICTaBJIsIETCA 00yUaromeMycs, 3a 6ojee 17 0aios.

3aganus 1 camMocTosiTeJIbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, T0KIAT0B, COOOIIEHMIA)

1) MarepuasbHas TOUKA.

2) CxayisipHbIC ¥ BEKTOpHbIE (pU3NYeCKUEe BETMUNHBI.

3) OTHOCHUTETHHOCTh MEXAaHUYECKOTO JBIKCHUS.

4) CucremMa oTcUera.

5) Ipunnun otHOCUTENBHOCTH ["ammiest.

6) CrocoObl OUCaHus JBHKCHUS.

7) PaBHOMEpHOE MPSMOJIMHEHHOE JBIKEHHE.

8) CkopocTh. YpaBHEHUE TBMKCHUSI. MTHOBEHHASI U CPEIHSISI CKOPOCTH.
9) IMocTtynatel TEOPUU OTHOCUTEIHLHOCTH.

10) OcHOBHBIE CIICACTBUS U3 MOCTYJIATOB TEOPUU OTHOCHTEIILHOCTH.
11) [TpsiMonuHEHHOE IBUKCHHUE C TIOCTOSHHBIM YCKOPEHUEM.

12) JIBrokeHHE ¢ TIOCTOSIHHBIM YCKOPEHHUEM CBOOOHOTO MaICHHS.

Kontpomupyemsie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTtka «5»

IIOJTHO PACKpPBITO COAECPKAHUE MaTepuraa

YETKO W TMPAaBWIbHO [aHbI OIPEAECIEHUS W PACKPBITO COJAEpPKAHHWE TMOHSATUN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

IS TOKa3aTeNIbCTBA UCIIOJIb30BAHbI PAa3IMUYHbIE YMEHUS, BBIBOJbI U3 HAOIIOIEHUH, OIIBITOB
OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHbI paHee MPUOOPETEHHbIEC 3HAHUS.

OtMmeTka «4»

PacCKpBITO OCHOBHOE CO/ICpKaHNE MaTepHralia

B OCHOBHOM IPABHWJILHO JaHbI OTIPE/ICTICHUS TIOHITHI 1 UCIIOJIh30BaHbl HAyYHbIE TEPMUHBI.
OTBET CAMOCTOSITEJILHBIN

OmpeNecHUsT  TOHATHUH  HEMOJIHBIC,  JIONYIICHBl  HE3HAYWTEJIbHBIC  HApPYIICHHS
MOCJIETIOBATEILHOCTH M3JI0’KEHUSI, HEOOBIIINE HETOYHOCTH TP MCIIOJIh30BAHUHA HAYYHBIX
TEPMUHOB WJIH B BBIBOJIAX M 00OOIIEHUIX




B w

i

NpaBUWJIbHBIE M YETKHE OTBEThl HA BOINPOCHI YTOUHSIONIEr0 XapakTepa (TO3UIMs
TTOHUMAFOIITHH )

Otmetka «3»

YCBOCHO OCHOBHOE COJepKaHHWE Y4eOHOro maTepualia, HO M3J0KEHO (pparMeHTapHO, HE
BCErJia MOCJICA0BATEIbHO

OTpe/IeICHUS TIOHSITHH HEIOCTAaTOYHO YCTKHEC

HE HCIIOJB30BaHBI B KA4YECTBE AOKA3aTEIbCTBA BBIBOALI M O0O0OIICHMS M3 HAOIIOACHUH,
JIOTTYTIIEHBI OIITMOKYU TP UX WU3JI0KCHUH

JOMYIIEHbl OMMWOKM W HETOYHOCTH B HCIIONB30BAHWM HAYYHOW TEPMHUHOJOTHH,
OIPEJICIICHUE TTOHITUI

MIPaBUJIBHBIC M YETKUE OTBETHI HA BOIPOCHI HABOAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
(TIO3ULIMS KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIEp>KaHKME Y4eOHOTO MaTepualia HE pacKpbITO

HE JIaHbl OTBETHI HA BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JTOMYIIeHBl T'pyOble OMmMMOKKH B  ONPEACICHUHM TOHSATHUM, TIPU  HCIOJIb30BaHUU
TEPMHUHOJIOTHH.

Tema 1.2. OCHOBBI JTMHAMHUKH
Ycrublii onpoc (YO)

Ecnu Teno sBisieTcst cBOOOJHBIM (UTO 3TO 3HAYUT), TO KaK OHO MOKET JABUTaThCA?

Nwmeetcs mu npuHIunuanbHoe paznuure Mexay CO cBszanHoil ¢ 3emiieid 1 CO cBsi3aHHOM
C CaMOJIETOM, JICJIAI0IIUM BUPAK?

ITouemy BTOpO# 3aKOH HbIOTOHA HA3bIBAIOT OCHOBHBIM 3aKOHOM JIMHAMUKH ?

[losicHuTe, Kak CTpOSATCA OJKCIIEpUMEHTalbHble Tpaduku B (u3MKe Ha mnOpuUMepe
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaLIHH.

Kak n3meputh maccy Tena B yCIOBUSIX HEBECOMOCTH ?

Haxonunuce i1 Bbl KOraa-HUOYAb B COCTOSIHUMA HEBECOMOCTH?

O BeTpoBOE CTEKJIO MABWXKYIIErocss aBTOMOOWJS yaapuics Komap. CpaBHUTE CHIIbI,
JNEUCTBYIOIIME HA KOMAapa W Ha BETPOBOE CTEKIO BO Bpemsa ynapa. [louemy komap
nocTpajaan CUuiibHee?

bapon Mronxray3eH yTBepkKJajl, YTO BbITAIIMI ceOst 3a BoJochl M3 OosioTa. OOOCHYiTE
HEBO3MOXHOCTb JTOTO.

C copTUpPOBOYHOW TOPKM CKATHIBAIOTCS JBA OJWHAKOBBIX SIIMKA: OJWH IYCTOH, APYroi
nonHelid. Kakoil sk Oyner uMerh OOJNBIIYI0 CKOPOCTh y moaHoxuA? Kakoil oTkaTuTcs
JAibUIe IO NPSIMOJIMHEMHOMY TOPU30HTAIBHOMY YYacTKY MOCJIE TOPKH U TOYeMy?

10.Ilouemy cKOpOCTh aBTOMOOWJS, JBMIKYILIETOCS IO TOPU3OHTAIM HE BO3pPACTaET

6CCKOH€‘IHO, XO0Td CHJIa TATH MOTOpPa ,Z[GﬁCTByeT IIOCTOSIHHO?



11.TlepBOKIACCHUK W CTapIUEKJIACCHUK CTOST Ha MOJY M TAHYT JApPYr JApyra 3a pyKHu.

OI[I/IHaKOBLIC JIN CHJIBI ,Z[eﬁCTBy}OT Ha OAHOI'O 1 Ha npyroro? HepeLII/ICHI/ITG YCJIIOBH:A, KOT'Ia
ICPBOKIIACCHUK MOXKCET ICPCTAHYTh CTAPIICKIACCHHKA.

12.KocmoHaBT Makc MpbIraeT co CTynia, Jep’kKa B pyKax TMPIO Maccoil m cHadaja Ha 3emie,

3areMm Ha Jlyne. Kak Oymer oTiMyaThCs CWiia, C KOTOPOM THPSI JTaBUT HA PYKY YEIIOBEKY
MOKa OH HaXOJUTCS B BO3yXe?

13.3auem Ha HUKHEHN MOBEPXHOCTH JIBDK JI€TAeTCS MPOJI0JIbHASL BbIEMKa?
14.Tlouemy He mnpuOIMKAIOTCA APYr K JAPYyry NpeaIMeTsl B KOMHAaTe, HECMOTpA Ha

I'pPaBUTAIMOHHOC HpI/ITSI)KGHI/IC?

15.OnummTe onbiTh ["anumnes u HeioToHA 110 cBOOOHOMY MaJACHUIO TEIL.

Kontpomupyemsie komnerenmuu: 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 COACPKAHUE MaTepuraa

YETKO W TMPAaBWIBHO [aHbl ONPEACIECHUS W PACKPBITO COJEpPKAHHUE IIOHITHH, BEPHO
VCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUI JOKa3aTeJIbCTBA UCIIOJIb30BAaHbI PA3JIMUHbIE YMEHUS, BBIBOJbI U3 HAOJIIOIEHUH, ONIBITOB
OTBET CAMOCTOSTEIbHBIN, NCIIOJIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPaBUJIBHO JaHbl ONIPEACICHUS TOHATUH U UCTOJIb30BaHbl HAYYHbIC TEPMUHBI.
OTBET CAMOCTOSITEIbHbBIN

OTNpENCNICHUs]  TOHATHI  HEMOJHBIE, JOMYIIEHbl  HE3HAUUTENIbHBbICE  HapYLICHUS
MTOCJIEA0OBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOYHOCTH TP HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIH B BBIBOJIaX M OOOOIICHUAX

MpPaBWJIbHbIE M YETKHE OTBEThl HA BOINPOCHI YTOUYHSIOUWIETO0 Xapaktepa (TO3uIMs
TTOHUMAFOIITHN )

OtmeTka «3»

YCBOCHO OCHOBHOE COJCp)KaHHWE Y4eOHOro MaTepualia, HO M3JI0KEHO (pparMeHTapHO, HE
BCErja Mmociea0BaTeIbHO

OTIpEICIICHHS TIOHATHUI HEIOCTATOYHO YETKHE

HE HCIOJb30BaHbI B KA4YECTBE JOKA3aTEIbCTBA BBLIBOABLI M 00O0OILIEHHUS W3 HAOJIOIECHHUI,
JIOITYIIICHBI OIITMOKY TIPH UX U3JI0KCHHUH

JOMYIICHBl OIMMMOKM ¥ HETOYHOCTH B HCIIONB30BAHWM HAYYHOW TEPMHUHOJIOTHH,
oTpeIesICHUE MOHITUI

IPaBUJIbHBIC U YETKHE OTBETHI HA BOIIPOCHI HABOSAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
(mO3ULMsT KPUTHK)

OrMmeTka «2»



® OCHOBHOE COJIEp>KaHH€ y4eOHOT0 MaTepHuaia He PaCKpPhITO

® HE JaHbl OTBETHI HA BOMPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

® JIONyIIEHb TpyOble OMMOKA B  ONPEACICHUM TMOHATUM, TMPU  HUCIOJIH30BaAaHUU
TEPMHUHOJIOTHUH.

TectupoBanue (T)
I Bapuanr.

TectoBas paboTa cocTouT U3 9 3aMaHmii ¢ BRIOOPOM OTBETA, U | 3a7aHNE HA HAXOXKICHHE
COOTBETCTBHUS
Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTcs 1 Oamom.

1. BoiOepere 0aUH NpaBUIbHBIN 0TBeT. PaBHOACHCTBYIONIAS BCEX CHII, IEMCTBYIOIIAS HA
TEJI0, paBHA HYJIO. JIBMYKETCS 3TO TEJIO WIA HAXOAUTCSA B COCTOSTHUU ITOKOS?
A. Teno nBMXKETCS paBHOMEPHO NMPAMOJIMHENHO.
b. Temo aBrKeTCss paBHOMEPHO IO OKPY>KHOCTH B TOPU30HTAIBHOMN IIIIOCKOCTH.
B. Teno HaxoauTCs B COCTOSTHUU ITOKOS.
I'. Testo aBUKETCS paBHOMEPHO MPSIMOJIMHENHO WIM HAXOIUTCS B COCTOSTHUU MTOKOS.

2. BriOepeTe oquH NpaBWILHBINA 0TBET. M4 MOAOPOCHIIM BBEPX C HAYAIBHOW CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HanpaBJICHUE CUIIBI TSXKECTH, IEUCTBYIOLIEN HA TEJO.
OmnpenenuTe HaMpaBICHUE BEKTOPA YCKOPEHHSI Ms4a, ABMKYILETOCS BBEPX (PUCYHOK 6).

A. TonpKo Tak, Kak OKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak MoKa3aHo Ha puc. 26.
B. Tonpko Tak, Kak moka3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha puc. 46.

3. Onpenenure 0OMH NPaBWIbHBIN 0TBeT. ECu paBHOAEHCTBYIONIAS BCEX MPUITOKEHHBIX
cui paBHa 4 H, To y Tena maccoii 2 kr

A. Yckopenue 2 m/c?

B. Yckopenue 0 m/c?

B. Yckopenue MoxeT ObITh JTFOOBIM

. Vckopenue paBHO 8 M/c?

4. Ilpu u3mMepeHusiX Macchl TeJIa U €ro Beca Ha MoJII0Cce U HAa IKBaTope ObLIO
00HApY:KEeHO, YTO
A. Macca u Bec 0JINHaKOBBI



B. macca pa3znuuHa, BeC OJUHAaKOB
b. U Bec, n Macca pa3mu4Hbl
I'. macca oguHakoBa, BEC pa3iInyeH

5. ¥YcraHoBuTe COOTBETCTBHE MEKIY (l)I/I3I/I‘leCKI/IMI/I BCJIMYUMHAMHU H c¢IMHHIaAMHU
HU3MEPEHUHA ITUX BCJINYUH B CUCTEME CH.

dusnyeckas BeJIMYnHa Ennnuna BeTnyrHbI
A) XKeCTKOCTh 1) kunorpamm (1kr)
b) cuna 2) Heroton (1 H)
B) Bec Tena 3) Herorou*metp (1 H*m)
I') yckopenue 4) Hetoton Ha metp (1 H/m)

5) MeTp B cexyHAy 3a cexyHay (1 m/c?)
6) dxoyns (1 JIx)

6. ®opmy.ia, BbIpaKAOLIAsA 32KOH BCEMUPHOI'0 TATOTCHHUH. ..
A. F=GMm/R?

B. F = kg12/r?

B. F = GM/R?

I'. F=kAl

A.F=ma

8. Bec Tesa — 3r0...

A. ...cHJa, ¢ KOTOPOU TEJNIO NPUTATUBAET 3EMITIO

b. ...cuna, ¢ KOTOpPOU TENO AECUCTBYET HA ONOPY

B. ...cuna, ¢ KOTOpOH TEJIO AEUCTBYET HA MOABEC

I'. ...cuna, ¢ KOTOPOH TEJIO BCIEACTBUE 3€MHOTO IPUTSIKEHUS JEUCTBYET Ha ONOPY WU
MO/IBEC, HETMOABUKHBIE OTHOCUTEIBHO HETO

9. Pemute 3apauy. [Ipyxuna sxxectkocthio 100 H/M pactarusaetcs cumnoit 20 H. Yemy
PaBHO YUIMHEHUE MPY>KUHBI?

A.5cm.

b. 20 cm.

B.5M.1.0,2 cm.

J1. Cpenu otBeTOB A — I' HET MPABUIIBLHOTO.

10. BoiOepeTe 01UH NPAaBWIbHBII 0TBET. BpyCcOK JIe)KUT HEMOBUKHO Ha HAKJIOHHOM
iockoctu (puc. 7). Kakoe HanpapiieHre UMEET BEKTOP CUJIbI TPEHUS?



A.1.5.2.B.3.T. 4. JI. Fp =O. uc. 7

|1 Bapuanrt

TecroBas paboTa cocTouT u3 9 3amanuii ¢ BEIOOPOM OTBETA, U | 3a/laHNe Ha HAXOXKICHUE
COOTBETCTBUS

Kaxp1ii mpaBUIIBHBIA OTBET OIIEHUBAETCS 1 GaoM.

1. Eciu Ha mIapuK He JeMCTBYIOT HUKAaKHUe Apyrue Tejia, TO B HHePUHAJIbLHON cucTemMe
oTCcYera OH

A. IlocTeneHHO OCcTaHaBIMBAETCS

b. Konebnercs 0ko10 HayanbHOTO MOJIOKEHUS

B. JIBHKETCS 10 OKPYKHOCTH C IOCTOSITHHOM MO MOJTYJIFO CKOPOCTBIO

I'. JIBM>KETCS C MOCTOSIHHOM 10 MOIYJIFO M HAIPABJIEHUIO CKOPOCTHIO

2. BoiOepere oauH NpaBWJIbHBINA 0TBeT. M4 MOAOPOCUIIM BBEPX C HAYAIBHOW CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HampaBJIeHUE CHIIBI TSHKECTH, IEUCTBYIOIIEN HA TEJNO.
OrmpenennTe HAPaBIICHHE BEKTOPA YCKOPEHHSI MsTUa, IBHXKYIIETOCS BHU3 (PUCYHOK 0).

A. TonbKo Tak, Kak MokKazaHo Ha puc. 16.
b. Toapko Tak, Kak MoKa3aHo Ha pHC. 20.
B. Tonbpko Tak, Kak moKa3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha puc. 46.

3. Onpenesure OAMH NPABWILHBIM 0TBET. T€J10 Maccon 2 KT IBUKETCS CO CKOPOCTHIO 3
M/c 1 yckopeHueM 2 M/c?. Moynb paBHOJEHCTBYIOIIEH ChIl, 1eHCTBYIOIIUX HA TEJIO PaBeH
1)2H

2)4H

3)6 H

4)10H

4. IIpu n3mepeHunsix Macchl TeJIa M €ro Beca Ha MOJIKCE U Ha IKBATOpe ObLIO0
00Hapy’KeHo, YTO

A. U Bec, u macca pa3InyHbl

B. Macca onuHakoBa, BEC pa3jinieH

b. Macca u Bec OqMHAKOBEI

I'. Macca paznnuHa, BEC OJIUHAKOB



5. YcranoBure cOOTBEeTCTBUE MEKAY (PU3MUYECKMMH BeJIMYUHAMMU M eAMHULIAMHA
U3MepeHus ITUX BeJinunH B cucteme CH.

duznyeckas BeJIMIMHA Ennnuna BeTnyrHbI

A) KeCTKOCTh 1) xunorpamm (1kr)

b) cuna 2) Hetoton (1 H)

B) Bec Tena 3) Herotor™Mmetp (1 H*m)
I') yckopenue 4) Heroton na metp (1 H/m)

5) MeTp B cexyHAy 3a cekyHay (1 m/c?)
6) I[moyﬂb (1 dx)
. @opmyia, onpeaeAIOIIAA CUIY YIIPYTOCTH. .
. F = GMm/(R+H)?
mg
.F=uN
kAl
. III 3axon Hpr0TOHA MaTeMaTH4YeCKU MOKHO 3alIMCATH TaK: (BEKTOPbI He YKA3aHbI)
F
F

N we e

>

F
E=
= MmMa
F=puN
1=k
FX:_kX

=1 W Ut

8. Eciiv Tes10 MOKOUTCS, TO CHJIA TPEHUS MOKOS:
A. Bcera 0oJbllie BHENTHEHN CHIIBI,

b. Bcerna paBHa BHENIHEM CHUJIE;

B. Bcerna MeHbIlle BHEIITHEH CHJIBI.

9. Pemure 3amauy. [lox gelictBuem cunsl 2 H npyxuna yanuawiacsk Ha 4 cMm. UeMy paBHa
KECTKOCTb NIPYKUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

J. 0,08 H/m.

10. BoiGepeTe oquH NpaBWIbHbIA 0TBET. bpyCcoK NBIKETCS paBHOMEPHO BBEPX 1O
HaKJIOHHOM MI0cKoCcTH (puc. 7). Kakoe HanpaBieHnEe UMEET BEKTOP CUJIIbI TPEHUS?

7

Puc. 7

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



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

Kiaouun k Tecrtam:

Bapuanr 1

~
o
©

Ne pompoca 112]3]4]5 6 10

rp|A|lr|A4,6-2,B-2,I-5 A|B|l|b|B

IIpaBWJIbHBINH 0TBET

BapuanT 2

Ne Bommpoca 11213415 6718|910

rie|2|B|A4,6-2,B2,r5|r|B|/A|[r|B

IIpaBUIBHBINA 0TBET

Kpurepuu onieHku:

— «2» BBICTABIISICTCS OOy4JarOIIeMycs, €ClTi Habpaa MeHee S5 0aioB;
— «3» BBICTABISICTCS O0ydJaromemycs, 3a 6-7 0aios;

— «4» BBICTABISIETCS OOydaromemycs, 3a 8-9 6amios;

— «5» BrIcTaBIsIeTCa oOydaromemycs, 3a 10 6anos.

3aganus a1 caMmocTosiTe/ibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

1) Cuna. Macca.

2) TlpuHIMIT CYTIEPIIO3UIH CHIL.

3) IlepBerii 3akoH HproToOHA.

4) Bropoii 3akoH HproTOHA.

5) Cuusl B mpupo/ie.

6) Tperwuii 3akoH HproToHa.

7) 3aKOH BCEMHUPHOTO TATOTCHHSI.

8) Cwuua TS)KECTH U CHJIa BCEMHPHOTO TATOTCHUSL.
9) IlepBast kocMHUYECKasi CKOPOCTb.

10) JIpmxenue miaHeT U MajibiX Tesl COTHEYHON CHCTEMBI.
11) DaeMeHThI PEIATHBUCTCKON TUHAMUKH.

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

Kputepun ouenku:
OtmeTtka «5»



ITOJIHO PAaCKPBITO COACPIKAHUEC MaTCpHualia

YCTKO MW IPABHIIBHO JdaHbl OIPCACICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHUHBI

I JOKa3aTCJIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU A, BBIBOJABI U3 H&6JIIO,I[CHHI>'I, OIIBITOB
OTBCT CaMOCTOHTGHBHLIﬁ, HCIIOJIB30BAHBI PAHCC HpI/I06peT€HHI)I€ 3HaHH.

OtMmetka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABUJIBLHO JaHbI OMPEACICHUS MOHATHI U UCIIOIb30BaHbl HAYYHbBIE TEPMUHBI.
OTBET CAMOCTOSITEIbHBIN

ONpENENICHUs]  TOHATHI  HEMOJHBIE, JOMYIIEHbl  HE3HAUUTENIbHbICE  HapYIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOObIITNE HETOUHOCTU MPU HCIOJIB30BAaHUU HAYUYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MpaBWIbHBIE M YETKUE OTBETHl Ha BOMPOCHl YTOUHSIONIETO Xapakrepa (MO3UIUs
TTOHUMAFOTITH )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHE y4yeOHOIro MaTepuaja, HO H3JIOKEHO (parMeHTapHO, HE
BCErja Mociea0BaTeIbHO

OTIpeIeICHUS TIOHSTHI HETOCTAaTOYHO YCTKHE

HE HCIOJb30BaHbI B KA4YeCTBE IOKa3aTEIbCTBA BBLIBOALI M 0000IIECHUS W3 HAOJIIOIEHHH,
JOTYIICHBI OITUOKU MPU UX U3JI0KESHUH

JOMYIICHBl OMMOKH ¥ HETOYHOCTH B HCIOJB30BAHMM HAYYHOH TEPMHHOJIOTHH,
ONPEAECTICHUE OHATHI

MIpaBUJILHBIC M YETKHE OTBETHI Ha BOIIPOCH HABOAIIETO W KOHKPETU3UPYIOIIETO XapaKkTepa
(mO3UIUsL KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHe Y4eOHOTO MaTepHalia He pacKpbITO

HE JIaHbl OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETU3ZUPYIOIIETO XapaKkTepa

JOMYIICHbl TPyOble OIMMOKKM B  ONPEICIACHUW TOHATHHA, TIPH  HCIIOJB30BaHUU
TEPMHHOJIOTHH.

Tema 1.3. 3aKkoHbI cCOXpaHeHUSs
Ycrublii onpoc (YO)

1. IIpu KakOM yCIIOBHM UMITYJIbC T€JIa HE U3MEHSETCs?

2. UTOo MOXHO CKa3aThb O HaIpaBJIECHUU BEKTOPOB HUMITYJIbCAa U CKOPOCTU JBUXKYIIETOCS
Tena’?

3. Kakoe u3 Ten mmeer OOJbIIMN UMIYJbC: aBTOMOOWIb Maccod 1T, ABMKYIIUKCS CO
CKOpOCThIO0 10M/C, UM CHApsIT MacCOM 2KT, JIETALINUNA O CKOPOCThI0 S00M/c?

4. Tlouemy mpu ynape BOSHUKAIOT OOJbIINE CHIIBI?



5. IMapanrotuct paBHOMEpPHO ONYyCKaeTcs Ha mapaunitore. V3MeHsercs Ju MpU 3TOM

MMITYJIbC MTapaloTUCTa?

['ie B mpupoe U TEXHUKE BCTPEUAETCA PEAKTUBHOE JBUKEHUE?

KakoB npuHIMN ABUKEHUS] MEAY3bI?

8. OcpMuHOTH, KaJbMaphbl, KapaKaTHUIIbI U APYTHE OOUTATENHU TITyOuH MOpPS MEePeMEeIaloTCs
noI00HO pakeTe, BBHIOpAchIBasi C CHIJION BOIY, KOTOPYIO OHM HaOWUparoT depe3 porT.
MoskeT 11 Takoil crocod mepeMenieHusi 00eCreYnTh UM OOJIBIIYI0 CKOPOCTh JABHKEHUS
B TOJIIIIE BOABI?

9. Kak KOCMOHAaBTY, HaxoOJIfIEMyCsi B OTKpPBITOM KOCMOCE, BEPHYThCS OOpaTHO Ha
KOCMUYECKHUM Kopabiib 0€3 MOCTOpOHHEN MOMOIn?

10.ITouemy COBETYIOT MPHU BBICTPEIIE PY>KbE MOKPENYe NPUKUMATh K TIeqy?

11.Kakue u3 NEpEeUrcCICHHBIX Tel O00JaJal0T KWHETUYECKOM DSHEprueil: a) KaMeHb,
MOJHSTHIA HAJ| 3eMJieH; 0) JETAIMI caMOJIeT; B) pacTsHyTas MpYy>KUHA.

12.VI3meHsieTcs v MOTEHIIMaIbHask YHEPTUS JIOJIKH, TUTBIBYIIEH 110 TEUSHUIO PEKU?

13.JIerxoBoif U TPy30BOI aBTOMOOWIIN IBIKYTCS C OJMHAKOBBIMU CKOpocTsMH. Kakoil u3
HUX 00J1aaeT 00JbIICH KUHETUYECKOM SHEpPTUeii?

14. Kak u3MeHsieTcsl KHHETUYeCcKasi U IOTeHI[MaIbHAasl SHEPIusi CBOOOIHO Maj1atoNiero rena’?
Kocmuueckoro kopabiisi, COBEpIIAIONIETO MATKYIO TOCAIAKY?

15.Kakue npeBpailleHusl SHEPTUX MPOUCXOAUT MPU ABUKEHUHM KaMHS, OpOIIEHHOTO BBEpX?
ConpoTUBIIEHHEM BO3/1yXa MOKHO MPEHEOPEUb.

16.Ilpu kakoM yCJIOBHMHM JBa Tejla Pa3HOW MaccChl, MOJHATHIC HA Pa3HYIO BBICOTY, OyIyT
00J1a71aTh OJJMHAKOBOM MOTCHITMAIBLHOM dHEPTUEH?

17.ITpuBeauTe mpuMepsl MPEBpAIEHUS KUHETUYECKOW SHEPTHH Tejla B MOTCHIIMAIBHYIO
DHEPTUI0 U 0OpPATHO.

18.I'py3, nmo/iBeIICHHbIN HA HUTH (MasTHHUK), coBepinaeT koiebanus. Kakue npeBparieHus
DHEPIUU IIPOUCXOMST IIPU ITOM?

19.1Tamaroruii ¢ BEICOTHI 2M MSYMK ITOJCKOYMII Ha BbICOTY 1,5M. Kak cormacoBaTth 3TO ¢
3aKOHOM COXPaHEHUS DHEPTUU?

20.3a cueT KakOW HHEPrUM B3MBIBAET BBEPX HAIMOJHEHHBIM TeJIHeM BO3AYIIHBIN MIApUK,
BBIPBABILMICS U3 PYK?

~N o

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

Kpurepun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJICp)KaHUE MaTepHrasa

YEeTKO MW TIPAaBUJIBLHO JIaHbl OMNPENEJIICHUS M PACKPBITO COJCp)KAaHUE TIOHSTUH, BEPHO
HCIIOJIb30BaHbl HAyUYHbIC TEPMUHBI

JUISL IOKA3aTeNhCTBA UCTIOb30BAHbI Pa3IMYHbIC YMEHUS, BBIBO/IbI U3 HAOJIOICHHUH, ONBITOB
OTBET CaMOCTOSITENIbHBIN, UCIIOJIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUSL.

OrMmeTka «4»
PacCKpBITO OCHOBHOE COJIEpKaHNEe MaTepHalia



B OCHOBHOM IPABUJIBHO JIAHBI ONPEAEIICHUS TOHATUI U UCTIOJIb30BaHbl HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSTEIbHBIN

ONpPEAECICHUS]  MOHSATHM  HEMOJHBIE,  JIONYIICHbl  HE3HAYHUTEJBHBIC  HApPYIICHHUS
MIOCJICIOBATEILHOCTH M3JI0KEHHMS, HEOOIbIIINE HETOYHOCTH MPU MCIOIH30BAaHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

NpaBUJIbHBIE M YETKHE OTBETHI HA BOIPOCHI YTOUHSIONIEr0 XapakTepa (TO3UIMs
TTOHUMAFOIITHH )

OtmeTka «3»

YCBOGHO OCHOBHOE€ COJIepKaHHe y4eOHOro Marepuala, HO U3JI0KEHO (parMeHTapHO, HE
BCErJIa MoCje0BaTEIIbHO

OIPEICJICHUS TIOHATUN HETOCTATOYHO YETKHUE

HE HCIIOJIb30BaHbl B Ka4eCTBE JOKA3aTEIbCTBA BBIBOJBI M 00O0OIICHHMS W3 HAOMIOIACHUM,
JOMYIIEHBI OITUOKU MPU UX U3JI0KEHUU

JOMYIIIEHbl OMMOKM ¥ HETOYHOCTH B HCIOJIB30BAHMM HAYYHOH TEPMHUHOJIOTHH,
OITPEJICIICHUE TTOHITUI

MPABWIBHBIE U YETKHE OTBETHI HA BOIIPOCHI HABOISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
(TIO3ULIMS KPUTHUK)

OtmMmeTKa «2»

OCHOBHOE COJIep>KaHHe Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbI OTBETHI HA BOMPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JTOMYIICHBl TpyOble OMmMMUOKKM B  ONPEACIICHUH TOHATHH, TIPU  HCIOJH30BAHUHU
TEPMHUHOJIOTHH.

TectupoBanue (T)

Uemy paBeH MOIYJIb H3MEHEHUSI UMITYJIbCA TEJIa MACCOM M, JBHXKYIIErOCsl CO CKOPOCTBIO V,
€CJIM TIOCJIE CTOJIKHOBEHHUS CO CTEHKOM TEJO CTAJIO ABUTaThCA B MPOTHUBOIMOJI0KHOM
HaIpPaBJICHUU C TOU K€ 10 MOJYJII0 CKOPOCTBIO:

a) 2mv

0) mv

B) 0

[Ipu BeICTpENE N3 MHEBMATHYECKOW BUHTOBKHM BBUIETAET IYJIsl MACCOM M CO CKOPOCTBIO V.
Kaxoit mo Moaysto uMIysibC MpUuOOPETAET MOCIE BHICTPENA MTHEBMATHYECKasi BUHTOBKA,
eciu ee macca B 150 pa3 GoJibliie Macchl myJiu:

a) 150mv

0) mv

B) mv/150

C nonku o6mieit maccoii 200 Kr, ABMKYIIEHCS CO CKOPOCTHIO 1 M/c, Beman rpy3 maccoit 100
Kr. Kakoy craima cKkopoCTh JTOAKHU:



a) 10 m/c
0) 1 m/c
B) 2 M/C

Teno maccoit 1 kr cunoii 20 H nogarmaeTcs Ha BeIcOoTy 5 M. UeMy paBHa padoTa 3Toi
CHUJIBL:

a) 100 Tx

0) 10 JIx

B) 1000 JIx

Onpenenyure MUHUMAJIbHYIO MOIIIHOCTh, KOTOPOH J0JDKEH 001a1aTh IBUraTelb MPUEMHHUKA,
4TOOBI MOJHATH TPy3 Maccoi 50 kr Ha BeicoTy 10 M 3a 5 c:

a) 2 kBt

0) 3 kBt

B) 1 kBT

[Ipu ABM>KEHUH HA BEJIOCUIIEE TI0 TOPU3OHTAIBHOM 1I0POre CO CKOPOCThIO 9 KM/4
pa3BuBaeTcsa MomHOCTh 30 Br. Halinure NBHKYIIyIO CHITY:

a)24 H

0)12H

B)40 H

Teno maccoii 2 kr umeeT noteHuuanbayto 3Hepruto 10 x. Ha kakyto BeICOTY HaJ 3eMiieit
MOJHSATO TEJO, €CIU HYJIb OTCUETA MOTEHIIMATBHON YHEPTUHN HAXOUTCS HA TIOBEPXHOCTH
3eMIIN:

a)lm

0)2Mm

B) 0,5 M

Bo ckosbKko pa3 nmoTeHuualibHasi SHEPTHsl, HAKOIUICHHAS TIPYKUHOM MPU CIKATUH U3
MIOJIO’KEHUS PAaBHOBECHS Ha 2 CM, MEHbIIIE, YEM TIPU CKATUU TOH K€ MPY>KUHBI Ha 4 CM:
a) B 4 paza

0) B 2 paza

B) B 8 pa3

Kak u3MeHHUTCS KHHETUYECKasi SHEPTHUsl Tella MPU YBEITMYEHUH €T0 CKOPOCTH B 2 pasa:
a) YBEJIMUUTCS B 2 pa3a

0) ymeHbIuTCs B 4 paza

B) yBennuuTcs B 4 paza

10.C kako# ckOpOCThIO OPOCHIIM BEPTUKAIBHO BBEPX KaMEHb, €CJIM OH MPHU 3TOM MOJHSIICA Ha

BBICOTY 5 M:
a) 5 Mm/c

6) 10 m/c

B) 2,5 M/C



11.Teno GpolieHO BEpTUKAIBHO BBEpX co ckopocThio 10 M/c. Ha kakoii BeicoTe ero
KHHETHYECKasi YHEPTHUS CTAHET PABHOM €ro MOTEHIIUATLHON YHEPTHU:
a)2,5m
0)2Mm
B) S M

12.Enunuia u3MepeHns UMITyJIbca CHIIBI B MeXXIyHapoIHOM cucTeme:
a) KT * M/C
0) Hec
B) KI/M

13.3aMKkHyTas cucTeMa Tel — Takasi CUCTEMa TeJl, Ha KOTOpbIE!
a) HE JEMCTBYIOT BHEUIHUE CUJIBI
0) He JEHCTBYIOT HU BHEIIHUE, HU BHYTPEHHUE CUJIbI
B) ACHCTBYIOT BHELIHUE CUJIbI

14 mmynbe Tena onpeaensieTcsl BhIpaKEHUEM:
a) F/t
0) Fet
B) me*V

15.Teno O6poreHo BEpTUKAIBHO BBEPX CO CKOPOCThIO 20 M/c. ConpoTHBICHUE BO3AyXa
CpaBHUTEIBHO Maso. Kakol BbICOTBI OHO JOCTUTHET:
a) 20 m
0)15™
B) 10 M

16.7Kene3Hog0pOKHBIN BarOH MAaCCOM M JIBIXKYIIUNCS CO CKOPOCTBIO V, CTATIKUBACTCS
HETIOJABM>KHBIM BarOHOM MacCoOM 2m M CHEIUIAETCS ¢ HUM . KakuM CyMMapHBIM UMITYJIECOM
o0sazaroT JBa BaroHa 1ocje CTOJIKHOBEHUS:
a) 3v
0) v/3
B) V

17.CxopocCTh JIETKOBOTO aBTOMOOMIISI B 4 pa3a O0JIbIIIe CKOPOCTH TPY30BOTO, a Macca
TPy30BOTO B 2 pa3za 60JbIIe Macchl JJerkoBoro. CpaBHUTE 3HAYCHUSI MOTYJIEH UMITYJTLCOB
JIETKOBOTO P1 ¥ TPY30BOTO P2 aBTOMOOHIICH:
a) p1=p2
0) p2=2p1
B) P1=2p2

18.Teno, Maccoii 2 Kr IBUKETCS CO CKOPOCThIO 4 M/c. KakoB umMmymbc Tena:
a) 16krem/c



0) 8krem/c
B) 4KremM/cC

19.Teno maccoii 2 KT MOAHUMAETCS HA BBICOTY 5 METPOB MPH JIUCTBUU HA HETO MOCTOSHHOM
cuibl 30 H. PabGoTa 3101 crutbl paBHa:
a) 100 Tx
6) 1500 dx
B) 150 [Ix

20.Kakas u3 mepedyrcieHHBIX BEJIMYNH SIBISICTCS BEKTOPHOM:
a) macca
0) UMITYJIBC
B) ITyTh

21.Bopona 1eTuT co CKOpocThio 6 M/c. IMmyibc BOpOHBI paBeH 3 KT * M/c. Macca BOPOHBI
paBHa:
a) 0,5 kr
0) 2 kr
B) 1,5 kr

22.Kaxk Ha3pIBaeTCS BEIMUMHA, pPaBHAS TPOU3BEICHUIO MAaCCHI TEJIa HAa €€ CKOPOCTh:
a) UMITYJIbC CUJIBI
0) UMITyJIbC TETa
B) IIEpEMEIICHHE

23.Kaxk Ha3piBaeTcs pusnyeckasi BeIMUMHA, PaBHAsI TPOU3BEICHUIO MOYJIEH CUITBI U
MepeMenIeHus] 1 KOCUHYCa yTila MeXIy HUMHU:
a) MOIITHOCTh
0) KUHETHYECKasi SHEPTus
B) paboTta

24.Teno maccoii 3 kr moaHATO Ha BbicoTy 10 M. KakoBa nmoTeHunanbpHas SHEprus Tefa:
a) 30 Ix
6) 300 JIx
B) 600 JIx

25.Kamens OporieH BepTukaibHO BBepX. Ha myTu 1 M ero kuHeTudeckasi SHeprus
ymenbinmiachk Ha 16 J[x. Kakyro paboTy coBepiimia cuia TsSHKECTH Ha TOM My TH:
a) -8 Ix
0) 32 JIx
B) —16 JIx

26.11epBbIil 25IeKTpOABUTATEIb, TIOCTPOCHHBIN akageMukoM S161oukoBbiM B 1834 rony,
PaBHOMEPHO MO HUMAJT (C TOMOIIIBI0 OJ10Ka 1 HUTH) Tpy3 50 H Ha BeicoTy 0,6 M 3a 2 c.
Onpenenure MOIIHOCTh ATOTO JIBUTATEJIS:



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

27.0npenenuts paboTy CHIIBI P PABHOMEPHOM MOTHSATHH Ipy3a Maccoi 2 T Ha BbIcOTy 50

cM:

a) 1 xJlx
0) 1,5 xJIx
B) 10 xJIx

28.Kak Ha3pIBaeTcs (1)PI3H‘I€CK3.§I BCJIMYMHA, PaBHAS ITPOU3BCACHNUTIO CUJIBI HAa BPEM: €C

JIICUCTBUS:

a) KHHETUYeCKas SHEePTUs
0) UMITyJIbC TETIa

B) UMITYJIbC CHJIbI

29.Ha teno B Teuenue 2 MuH aeiicTByeT cuia 5 H. KakoB umimynbe cuib:

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

30.Kak Ha3biBaeTcs uznueckas BeJIMUYMHA, paBHAS OTHOIIEHUIO paOOTHI K MHTEPBATY

BpPEMEHH, 32 KOTOPBIN ATa paboTa coBEpIICHA:
a) KUHETUYECKasi SHEPTUs

0) MOIIIHOCTH

B) pabora

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

Kiaouu Kk Tecram:
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Ne Bompoca 1 1011|1213 ]14|15|16|17|18|19|20

IIpaBuabHbIN
OTBET

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

IIpaBuabHBIN 0TBET

Kpurepun ouenku:
— «2» BbICTaBIIsIeTCA 00yyJaromeMycs, eciu HaOpas meHee 12 0anos,;
— «3» BbICTaBIsIeTCa 0Oyyvaromemycs, 3a 13-17 Gannos,;



— «4y BBICTaBIsIETCA O0OyUaronemMycs, 3a 18-24 6anios,
— «5» BBICTABJISETCA 00yUaroeMycs, 3a 25 u 6oJiee 0aJoB.

3aganus s caMmocTosiTeJibHOH padoTsl (CP)

Tembl 3cce (pedepaToB, IOKIAT0B, COOOIIECHUA)

1) 3aKk0oH COXpaHEHUS UMITYJIbCA.

2) PeakTHBHOE IBUYKCHHUE.

3) 3akoH COXpaHCHUs MOMEHTA UMITYJIbCA.

4) MexaHnueckas padoTa U MOIIHOCTb.

5) Kunernueckas SHEpTHSL.

6) IToTeHnMaIbHAS SHEPTHS.

7) 3aKOH COXpaHCHHS MEXaHUYECKON SHEPIHH.

8) Pabora CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.

9) KoHcepBaTHBHBIC CHIIBI.

10) [TpumMeHeHHe 3aKOHOB COXPAHCHHUS.

11) HMcnonb3oBaHue 3aKOHOB MEXAaHUKU Ui OOBSCHCHUS JBW)KCHUS HEOCCHBIX TEl W
JUTS Pa3BUTHSI KOCMUYECKHX HCCIICIOBAHUM, TPAHUIIBI PUMEHUMOCTH KIIACCHYECKOH
MEXaHUKH.

12) [IpakTryeckoe NpUMEHEHHE (DU3MUYSCKUX 3HAHMKA B IMOBCEIHEBHOW JKHU3HU IS
UCIIOJIb30BAHUS TPOCTHIX MEXAHW3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPECTB.

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

Kpurepun ouenku:

OtMmetka «5»

IIOJTHO PACKpPBITO COAECPKAHUE MaTepuraa

YEeTKO W IPAaBWIBHO JaHbl ONPENECIEHUS M PACKPBITO COACPKAHUE IOHATHH, BEPHO
VCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL I0Ka3aTeNbCTBA UCTIOJIb30BaHbl Pa3IMYHbIC YMEHUS, BEIBOIbI U3 HAOIIOJCHUH, OTIBITOB
OTBET CAMOCTOSTEIIbHBIN, NCIIOJIB30BAHbI paHee MPUOOPETEHHbIC 3HAHUS.

OtMmetka «4»

PACKpPBITO OCHOBHOE COJICpyKaHHE MaTepHraia

B OCHOBHOM ITPABHWJILHO JaHBI OTIPE/ICIICHUS TTOHITHI M HCIIOIb30BaHbl HAyYHbIC TCPMUHBI.
OTBET CAMOCTOSITCIbHbBIN

OmpeneneHus]  TOHITHUH  HEMOJIHBIE,  JIOMYIICHBl  HE3HAYWTEIbHBIE  HAPYIICHUS
MOCJIETIOBATEILHOCTH M3JI0’KECHUSI, HEOOIBIINE HETOYHOCTH MPH MCIOJIH30BAHUN HAYYHBIX
TEPMUHOB WJIH B BBIBOJIAX M 00OOIIEHUIX

MpaBUJIbHBIE ¥ YETKHE OTBETHl HA BOIMPOCHl YTOUYHSIOMIETO Xapakrepa (TO3uIus
TOHUMAFOIITUH)



=
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OtmeTtka «3»

YCBOCHO OCHOBHOE COJIepaHuE y4eOHOro Marepuaia, HO HM3JI0KEHO (parMeHTapHO, He
BCET/1a MOCIE0BATEIHLHO

oTpeeIeHNS TTOHSITHI HETOCTATOYHO YETKHE

HE MCIOJIb30BaHbl B KA4€CTBE JOKA3aTeNbCTBA BBIBOABI M 000OIIECHUS M3 HAOIIOJICHUM,
JOITYIIEHBI OITMOKHU TIPU UX U3JI0KEHHUH

JOMYIIEHbl OMIMOKM W HETOYHOCTH B HCIOJB30BAHUM HAYYHOM TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

MIpaBUJILHBIC M Y€TKHE OTBETHI Ha BOIIPOCH HABOAIIETO M KOHKPETU3UPYIOIMIETO XapaKkTepa
(TIO3UIIMS KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHE YI4EOHOTO MaTepralia He pacKphITO

HE JaHBI OTBETHI HA BOIIPOCH HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa

JOMYIIEHbl TPyOble OMMUOKKM B  ONPENCICHUW TOHATHHA, TIPH  HCIIOJIH30BAHUU
TEPMHUHOJIOTHH.

KonTpoabnas padora Nel

IIo pa3neny «MexaHuKa»
Bapuanr 1
Chopmynupyiite nepBbiit 3aKkoH HproTOHA.
MOTOLMKIUCT Hada] ABUXKEHHE C MOCTOSHHBIM yCKopeHueM 1 m/c?. Ompemenure myThb,
KOTOPBIH MPOLIENT MOTOLUKIIUCT 10 TOTO MOMEHTA, KOT/la €ro CKOpPOCTh cTajia 36 Km/4.
ITo BTOpOoMy 3akoHy HbroTOHa omnpenenuTe yCKOpEHHE Tena, BbI3biBaemoe cuioil 90 H;
Macca tena 45 Kr.
JIBa kopabnst maccoit 50000 T KaXKIplii CTOST Ha peiiie Ha pacCTOSHUM | KM OJWH OT
npyroro. KakoBa cuiia NpuTsHKEHUST MKy HUMU?
Teno, ABMXKylIEecs cO CKOPOCThIO 4M/C, UMEET KMHETHYecKyro 3Hepruto 16 Jx. Haiitu
MaccCy 3TOTO Tea.

Bapuant 2

CdhopmynupyiiTe 3aK0H BCEMUPHOTO TATOTEHUSI.

3a kakoe BpeMsi aBTOMOOWIb, JBMTasCh W3 COCTOSHHS MOKOS ¢ yckopenuem 0,6 m/c?,
npoiiaet 30 M.

Cuna 60 H coobmaer Temy yckopenwe 0,8 m/c?. Kakas cuima cOOOIIMT 5TOMY Tely
ycKopeHue 2 mM/c??

Brruucnure cuny nputsbkeHus yenoBeka maccoit 80 kr k ComHiy, ecnu macca ComnHia
pasna 1,99-10% kr, a paccrosnue ot 3emmu 10 Comnna cocrasuser 1,5-10° xm.

Teno, maccoit 3 kr obnmagaer nmoteHuanbHOM >Heprueir 60 . Onpenenute BBICOTY, Ha
KOTOPYIO MOJHSTO TEJI0 HaJ| 3eMJIeH.

Bapuanr 3



=

ChopmynupyiiTe 3aKOH COXpaHEHUsI SHEPTUU.

Temmoxo, ABUrasich U3 COCTOSHHSA MOKos ¢ yckopenuem 0,1 m/c?, mocturaer ckopoctu 18
KM/4. 3a KaKkoe BpeMs 3Ta CKOPOCTh JocTurHyTa? Kakoif myTh 3a 3TO BpeMsl mpoiacH?

C KakMM YCKOpEHHUEM JIBUTajCs U pa3dere peakTUBHBIA caMmoieT Maccoi 60 T, ecinu cuiia
Taru asurareneid 90 kH?

C kakoii cunoil nputsruaetcs JIyHol rups maccoil 1 Kr, Haxoasmascs Ha MOBEPXHOCTU
JIynsl. Macca Jlynsl paBna 7,3 - 10?? kr, a ee paguyc 1,7-10% cm?

KakoBa kuHeTHYECKasi SHEPTHUsT KOCMUYECKOT0o Kopabis cepun «Coro3» Mpu ABUKEHUU 1O
opOuTe CO CKOpPOCThIO 7,8 KM/C, eciu Macca kopabis 6,6 T?

Bapuanr 4

Chopmynupyitte TpeTuit 3aKkoH HeroToHa.

Ilyns B crBose aBToMaTa KanallHMKOBa IBMKETCA C yckopeHmeM 616 km/c?. Kakosa
CKOpPOCTb BBLJIETA ITYJIW, €CJIM JJInHA cTBoJia 41,5 cM?

Teno maccoii 4 Kr no JeicTBHEM HEKOTOPOMl CHIIbI puobpeno yckopenue 2 m/c?. Kakoe
YCKOpEHHE nmpuodpeTaeT Teiao Maccoit 10 Kr 1o AeMCTBUEM TaKOM e CUIIbI?

C Kakoy CHJION MPUTIATUBAIOTCA APYT K APYTy ABa TeJaa MAacCOM IO 5 KT, €CJIM PACCTOSHHE
MEK]ly UX LIEHTpaMu Macc paBHO 20 m?

Teno nonusanu Ha BeicoTy 0,6 M Hax 3emuneil. [Ipu 3ToM 0HO 00JaaN0 MOTEHLHUATBLHON
sHeprueint paBHoit 42 JIx. Onpenenure Maccy Tena.

Kontpomupyemsie komnerenmuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» CTaBUTHCS 32 paOdOTY, BBHIIIOJTHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HEJJOUETOB.

- «4» cTaBUTHCS 3a PadOTY, BBHIOJHEHHYIO TIOJHOCTHIO, HO TIPY HAJIMYUHU B HEll He Ooiee
OJIHOM TpyOOo# U 0JTHOM HerpyOOol OIMOKK U OAHOTO HEeJoueTa, He O0JIee TPeX HeJT0YETOB.

- «3» CTaBUTBCS, €CJIM CTYACHT MPaBUIHHO BBHITIOJIHUI HE MeHee 2/3 Bcell paboThl WIH
JTOMYCTHJI HE 0oJiee OJHOM TpyOOoii OIMMOKU U ABYX HEIOYETOB, HE OoJiee OJHOU rpyOoi u
OJIHOM HerpyOo# ommOku, He Oojee Tpex HEerpyObIX OMMOOK, OJTHON HErpyOoi OLIMOKU U
TpeX HEJ0YETOB, PU HATUYUU 4-5 HEJJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIO OIIMOOK M HEJOYETOB MPEBBICHIIO HOPMY OLICHKU «3» WU
MPaBUJILHO BBITTOJTHEHO MeHee 2/3 Bcell paOboThI.

Pasnen 2. MousekyJsipHasi (pM3MKa U OCHOBBI TEPMOAUHAMHMKH

Tema 2.1. OcHOBBI M0JI€KYJISIPHO-KMHETHYECKOH TEOPHH Ta30B

YcrHblii onpoc (YO)
1. KakoBa nenb monexkyisipHo-kuHetnueckor Teopun (MKT) ctpoenus Bemecrsa?



no

Hazosure ocHoBHbIE TTON0)kKeHnsT MKT.

3. IlpuBenure mnpuMepsl (UBNYECKUX SBICHUH, KOTOpPBIE SBIAIOTCS KOCBEHHBIM

JI0Ka3aTeJIbCTBOM CYIIECTBOBAaHUSI aTOMOB U MOJIEKYIL.

Kakwue skcriepuMeHTanbHbIN (HaKThl TOATBEPKIAIOT CYIIIECTBOBAHHUE MOJIEKYJI (aTOMOB)

[IpuBenuTe CpaBHEHUs, MO3BOJSIOIINE MPEACTABUTH, HACKOJIBKO MOJEKYJbl (ATOMBI)

MaJibl.

6. IlpuBenute cpaBHEHUs, TO3BOJISAIONINE TPEICTABUTH ,HACKOIBKO MOJIEKYJIbI (ATOMBI)
MHOTOUYHCJICHHBI.

/. JlaiiTe onpeaeneHue KOJIMYecTBa BEILIECTBA.

8. KakoBa enunuia konudectsa Beuiectsa B CHU?

9. Cdopmynupyiite onpeneneHue NocTossHHOW ABoraipo. YeMy oHa paBHa?

10.ITouemy nocrosinHast ABoraJpo oJuHaKoBa JiIs JIFoOOro BeliecTBa?

11.laiiTe onpenenenue MoisipHoit macchl. KakoBa ee eqununa B cucteme CHU?

12.Kak cBsi3aHbl MOJIIpHAsi 1 OTHOCUTENbHASI MOJIEKYJISIPHASI MACChI?

13.I1lpuBenuTe mpuMepsl GU3NUECKUX SBICHUHN, KOTOPBHIE SBISIOTCS T0Ka3aTeILCTBOM
JIBUKCHHS] MOJICKYJI.

14. [laiite onpeaenenue audPpys3uu.

15.ITpuBeauTe npuMepsl NpuMeHeHus TUPPy3un B IPUPOJE, TEXHUKE, U )KU3HU YEIIOBEKA

16.I1IpuBenuTe mpuMepsl GU3NUECKUX SBICHUHN, KOTOPBHIE SBISIOTCS T0Ka3aTeILCTBOM
B3aMMOJICUCTBHS MOJIEKYI.

17.KaxoBa npupoaa MEKMOJIEKYJISIPHOTO B3auMoaecTBus? Ha KakuxX pacCTOSTHUSX
HPOSIBIISIOTCS ATH CUJIBI?

18.Ha3oBuTe OCHOBHBIE arperaTHble COCTOSIHUS BeulecTBa. Kakue nu3smeHeHust mpoucxXoIsT
B BellecTBe NMpu (a30oBbIX Nepexoaax?

19.Kak aBmxKyTCcsS MOJIEKYJIbI Ta3a’?

20.laiiTe onpeeneHus UIeaabHOTO ra3a.

21.T1pu KakuX yCIOBHSIX peaibHbIC ra3bl BEAYT ce0s MOA00HO HUieaTbHOMY Tra3y?

22.Ha3oBuTe pU3NIEeCKue BEIIMINHBI, KOTOPBIE SBISIOTCS MUKPOCKOITNYECKUMHU
napameTpaMH HJIeaJbHOTO Iasa.

23.HazoBuTe Qpu3nvecKkue BEIUINHBI, KOTOPBIE SBISIOTCS MAKPOCKOITMYECKUMHU
napameTpaMH UJ1eaJbHOTO Tasa.

24.B yeM npu4MHa JaBlieHUs raza?

o s

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

Kpurepun ouenku:
Otmetka «5»
® TI0JIHO PACKPBITO COACPKAHUE MaTepuaia
® YETKO M MPaBUJIBHO JAHbl OMPEACICHUS U PACKPBITO COAECpKAaHUE MOHATUNA, BEPHO
MCTIOJIb30BAHBI HAYYHBIE TEPMUHBI
® I JIOKa3aTeIhCTBA MCMOJb30BAHbI PA3IMYHbIE YMEHHMS, BBIBOJBI U3 HAOJIOJACHUM,
OIIBITOB
® OTBET CaMOCTOSTEIbHBIN, HCIIOJIL30BAHBI paHEE MPUOOPETEHHBIC 3HAHUS.



OtMmeTka «4»

PACKpBITO OCHOBHOE COJICpKaHUE MaTepHralia

B OCHOBHOM TMPAaBUJIBLHO JaHBI OMNPEACICHHs TMOHATANW W WMCIOJb30BaHbl HAyYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIH

OTIpECICHUSl TOHATUH HEIOJHBIC, JOMYIICHbl HE3HAYNTEIbHBIC HapPYIICHUSI
MOCJICTIOBATEILHOCTH HW3JIOKEHUS, HEOONBIINE HETOYHOCTH TIPH HCIIOJIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MpaBUJIbLHBIE W YETKHE OTBETHI HA BOIPOCHI YTOUHSIONIETO Xapaktepa (MO3uIus
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHE YU4eOHOTro Marepuaia, HO U3JI0KEeHO (parMeHTapHO,
HE BCEr/ia Mociae0BaTeIbHO

OTpEeICJICHUS TOHSTUN HEIOCTATOYHO YETKUE

HE WUCIIOJb30BaHbl B KAauyeCTBE JIOKA3aTeJbCTBA BBIBOJALI U 000OIIEHUS U3
HAOJIIOICHUM, TOMYIIEHBI OITMOKU TIPU UX U3JI0KCHHUH

JIOMYIIEHBl OIMMOKA W HETOYHOCTH B HCIOJb30BAHUU HAYYHOM TEPMHHOJIOTHUH,
ONPEAECTICHUE TOHATHI

MpaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI HABOJAIIECTO W KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIMs KPUTHK)

OrMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuasa He PaCKPhITO

HE JIaHbl OTBETHI HA BONPOCHI HABOJAIIETO U KOHKPETUZUPYIOLIETO XapakTepa
JOMYIIEHBl TPyOble OMIMOKM B OMNPEACICHUU TOHSATHUN, NPU HCIOJb30BAHUU
TEPMUHOJIOTHH.

3aganus s caMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

©CoNoakrwdE

bpoyHOBCKOE nBUXKEHHUE.

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

WUneanbHbIl Ta3.

JlaBiieHue rasa.

OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU ra30B.
Temneparypa u ee U3MEpEHHUE.

AOCOIIOTHBIN HYJIb TEMIEPATYPHI.

TepmoauHaMuyeckas Kajia TEMIIEpaTyphbl.

10 CKOpOCTH IBH>KEHHS MOJIEKYJI U MX U3MEPEHHE.
11.13onporeccsl ¥ ux rpaduku.



12.T"a30BbIE 3aKOHBI.
13.YpaBHeHHEe COCTOSHUS UICATHHOTO Ta3a.
14 MounsipHas ra3oBasi IOCTOSTHHA.

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

Kpurepun ouenku:
OtMmeTKa «5»

ITOJITHO PACKPLITO COACPIKAHUC MaTCpHalla

YCTKO U IIPABUJIbHO AaHbI OIIPCACIICHHUA M PACKPLITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJ1 10Ka3aTCJIbCTBA HMCIIOJIBb30BAHBI PA3JIMYHBIC YMCHMA, BBIBOAbLI M3 H36J’IIOI[€HHI>1,
OIIBITOB

OTBCT C&MOCTOHTCHBHLIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peT€HHBI€ 3HaHH.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp>KaHUE MaTepruaa

B OCHOBHOM MPAaBWJIBHO JAaHbl OMNPEACIECHUS MOHATHN W HWCIOJb30BAHBI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHbBIN

OIPENICJICHUSI TIOHSATHUM HEMOJIHBIE, JONYIIECHbl HE3HAYUTEJIbHBIE HAPYIICHUSA
MOCJIEA0BATEILHOCTH U3JIOKEHUS, HEOOJbIINE HETOYHOCTH MPU HUCIOJIb30BAHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX U 000OIICHUAX

MpaBUJIbLHBIE W YETKWE OTBETHI HA BOIMPOCHI YTOUHSIONIETO Xapakrepa (MO3WIus
TTOHUMAFOIITHHA)

OrMmeTka «3»

YCBOEHO OCHOBHOE COJIep’KaHue yueOHOro MaTepuaia, HO U3JI0)KEHO (pparMeHTapHo,
HE BCeTJa MoCIeI0BaTeIbHO

OTIpe/IeTICHUs TIOHATUH HEIOCTATOYHO YETKHE

HE UCIOJB30BaHBI B KauyeCTBE JOKAa3aTeNbCTBA BBIBOABI M OOOOIICHHUS U3
HaAOJIIO/ICHUH, TOMYIIEHbI OUTMOKH MPHU UX U3JI0KECHUH

JOMYIIEHbl OIIMOKM M HETOYHOCTH B HCIOJB30BAaHWM HAyYHOM TEPMUHOJIOTHUH,
OIPEJICIICHUE TTOHSITUI

NpaBWJIBHBIE W YETKHE OTBETHI Ha BOMPOCHI HABOJAIIETO U KOHKPETH3UPYIOIIETO
xapakTepa (Mo3UIMs KPUTHK)

OTMmeTKa «2»

OCHOBHOE CO/Iep KaHNe yueOHOro MaTepuasa He PacKpbITO
HE JITaHbl OTBETHI HA BOIIPOCHI HABOJSIIETO M KOHKPETU3UPYIOLIETO XapaKTepa

JOMYIIEHbl TpyOble OIIMOKA B OMNPEACIICHUH TOHITHH, TPU HCIOJIb30BAHUU
TEPMUHOJIOTUHU.



JlaGopaTopHbie padoThI

Jlaboparopnasi padora Ne 1
HN3yuenune n300apHoro nmpouecca (onbITHas nposepka 3akona I'eii-Jlroccaka, bous -
Mapuorra)

Heab padoThI: SKCIIEPUMEHTAIBHBIM IyTEM ITPOBEPUTH BEPHOCTH 3aKoHa [ eil-
JIroccaka (J1okazath MOCTOSHCTBO oTHOMCHH V/T [Isl TaHHOM MacChl ra3a).

O6opynoBanusi: BupryansHas madoparopust «lccinenoBanne n3o0apHOTo mporecca
B ra3zax»
- http://efizika.ru/html5/18/index.html.

YcraHoBka MozenupyetiabopatopHyto padoty «IlpoBepka 3akoHa u300apHOTrO
nporuecca I en-JIroccaka.

Kparkas Teopust

B 1802 rony, ¢paniysckuii yuensiii XKozed Jlyu I'eii-Jlroccak omy0OinkoBan 3aKk0H
OTpEEIISIONUN 3aBUCUMOCTh 00BbEMA Ta3a OT TeMIEpaTyphl MPU MOCTOSHHOM JaBJICHUH U
HEeM3MEHHOM Macce. M300apHbIl mpoiecc - 3TO MPOIECC MpU KOTOPOM HM3MEHSAETCS
COCTOSIHUE TEPMOJIMHAMUYECKON CUCTEMBI ITPU MMOCTOSIHHOM J1aBjiieHUU. Eciu nepeBoauTh ¢
IPEYECKOro TO JOCIOBHO IMOJTydaeTcs: ISOS — paBHbINA 1 baros — Tsokects, Bec. CTEKIISTHHBIHN
COCYJl 3aIlOJHEH OMNpPEAEJIIEHHBIM Ta30M, W 3TOT COCY] NMPUCOEIUHEH K MPOAOJTrOBATOMN
CTeKJIsIHHOM TpyOKke. Kameit pTyTu 3akymopeH ra3 B 31oil TpyOke. B cneacTBuum Toro, 4ro
TpyOKa HAXOJIUTCS B TOPU30HTAIBHOM pACIIOJIOKEHUH, JABICHHUE B COCYJZI€ TMOCTOSHHO
octaércst paBHBIM aTMocgepHoMy. TemmepaTypa raza ysemuuuBaercs oT 0 go 100°C.
VYBuaeTh uU3MeHEHHE O00BEMAa MOXKHO TPU TOMOIIM KalelbKh PTYTH, KOoTopas Oyner
nepeMeniaThCsl MO CTeHKE CTEeKIsSIHHOM TpyOku. [eii- Jltoccak u3mepsi oO0BEM raza B
untepBasie Temneparyp ot 0 1o 100°C. Mccnenys pa3iduHble Ta3bl OH MOMYYMIT ISl HUX
CIIEYIOINEe 3HAYCHUS TeMIepaTypHoro kosdduimenta o0beémMHoro pacmmpenns o = (V —
Vo )/ Vo - t:

Tabmuna 2.1. TemnepatypHbIii KOOQOUIHEHT 00BEMHOTO PaCITUPEHUS Ta30B

I'a3 TemneparypHblit koddduimeHT 00bEMHOTO pacmpenus, 1/°C
Boznyx 0,003671
Bonopon 0,003661
Oxmuch azota 0,003720
[uan 0,003877
CO2 0,003710
CO 0,003669
SOz 0,003903

[lonyuuB Takue nannsle, I ei-JIroccak cuenan cienyromue BbIBOIbL:
a) TpU OJMHAKOBOM TOBBIIIEHUH TEMIEpaTyphl, BCE€ Ta3bl M Napbl OJUHAKOBO
paCHIMPSIOTCS;
0) /U BcexX ra3oB yBelMueHHEe 00bEMa B MHTEpBAJE TEMIEpaTyp OT TeMIepaTypbl TasHUs
JbJIa 10 TeMITepaTypbl KumeHus Boabl paBHo 100/26666mepBoHayanbHOro o0bnEma.
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Takum o00pa3om, Ha ocHoBaHuM HaOmoaeHur [ei-Jltoccak yCTaHOBUIT 3aKOH:
OTHOCUTEJIbHOE U3MEHEHHE 00bEMA raza JaHHON Macchl ITPU MOCTOSTHHOM JIABJICHUH MPSIMO
NPONOPIMOHAIEHO W3MeHeHuto Temreparypsl t. (V — Vo)/Vo = a-t,rie o — TemmnepaTypHBIit
K03 uIueHT 00BEMHOTO pPaCHIMPEHUs, YHUCIECHHO PaBHBIA OTHOCUTEIHLHOMY M3MEHEHHIO
0o0Bb€Ma rasa npu U3MEHEHHH ero Temmeparypsl Ha 1 rpagyc. OnbIT MOKa3bIBAET, YTO MPU
MaJIbIX TUIOTHOCTAX KO3 (UIIMEHT 00BEMHOTO pacIIMPEHUs] OTMHAKOB JIJISl BCEX T'a30B: Ol =
1/273 1/°C. C touku 3penuss MKT s3tor (akt 0OBSICHIETCA TEM, YTO MOJEKYJbI Ta3a
HAXOISATCSl B CpelHEeM Ha OONBIIMX PACCTOSHUSX JAPYyr OT Jpyra, U OCOOCHHOCTH
MEXMOJIEKYJIIPHBIX CHJI JIJIl Pa3JIMYHBIX ra30B B 3THUX YCIOBHSIX HE CKa3bIBAIOTCA. 3aKOH
MoxkHO 3amucath B Buae: V = Vo(1 + at). O0pEM maHHOW Macchl ra3a mpu MOCTOSTHHOM
JABJICHUU MEHSETCS JIMHEHHO MPU U3MEHEHUH TEMIIEPATYPHI.

Ecnu mponokute n300apy B 00JacTh HHU3KHUX TEMIIEpATyp, A€ HU3MEPEHHS HE
IIPOBOJMJIMCH, TO MpsMas IEPECEKAET OCh TEMIEPATYPbl B TOYKE, COOTBETCTBYIOLIEH
00bEMyY, paBHOMY HyJt0. OfHAKO, 3TO €lle HE 3HAYUT, YTO 00BEM rasa JCHCTBUTEIBHO
oOpamaercss B Hoib. Beap Bce raspl Npu CUIBHOM OXJIQXKACHWU MPEBpaIlatOTCs B
KUJKOCTH, a K JKUAKOCTSIM HM 3aKOH bownia — Mapuorra, Hu 3akoH ['eit-JIroccaka He
MIPUMEHUMBI. PeanpHble Tra3bl MOJYUHSAIOTCS OCHOBHBIM Ta30BbIM 33aKOHAaM JIWIIb
npUOIMKEHHO U TEM MEHEEe TOYHO, UeM OOJIbIlIe MIIOTHOCTh I'a3a U HUXKE €ro TeMIeparypa.
["a3, KOTOPBII B TOYHOCTH MOJUUHSETCS TA30BBIM 3aKOHAM, HA3bIBAIOT UI€AJIbHBIM.

B MOIEKyIsIpHO-KMHETUYECKOW TEOPUM MOJENb «UACATIBHBIN TIa3» YIAOBJIETBOPSET
CIEAYIOIIUM TPEOOBAHUSM:

1. 00BEM Bcex MOJIEKYJ ra3a MHOTO MEHbIIIE 00bEMA COCYIa;
2. CWJIBI IPUTSHKCHUS MEXTY MOJIEKYJIaMU MaJlbl, U MU MPEHEOperaoT;
3. MOJIEKYJIbl B3aMMOJCHCTBYIOT TOJIBKO TIPU COyAapeHuu (yaap ynpyrui), mpu 3T0M

JNEUCTBYIOT CUJIbl OTTAJIKUBAHUS;

BpEMS CTOJIKHOBEHMSI MHOTO MEHbIIIE BPEMEHH MEXAY CTOJKHOBEHUSIMU. TOT ¢akt, 4ro

YUCJIEHHOE 3HAYE€HHE TEMIIEPATYypPHOTO kodpdunrierTa 00BEMHOTO
pacHIMpeHHs] B NPENEIbHOM ClIy4ae MajblX IUIOTHOCTEH OJMHAKOBO JJIs BCEX Ta3oB,
II03BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO LKAy, HE 3aBUCSLIYIO OT BEIIECTBA, — UICATBHYIO
ra3oByIO IIKaJTy TEMIIEPaTyp.

B3sB 3a ocHoBy mkamy llenbcus, MOXHO ONpENENUTh TEMIIEpATypy U3
cootnomenus: t = (V — Vo)/Vo, tne V — 00bém raza mpu 0°C, a V — ero o0béM mpu
temrniepatype t. Tak ocyiecTBisieTcs OINpeJeieHre TeMIepaTypbl, HE 3aBUCSILIEE OT
BEILIECTBA TEPMOMETPA.

[IpenensHyt0 TemmepaTypy, NpU KOTOpOl OOBEM HICAIBHOTO ra3a CTaHOBUTCS
PaBHBIM HYJIO, NMPUHUMAIOT 3a aOCOJIOTHBIN HyNb TemrepaTypbl. Hailiném 3HaueHwue
abcomoTHoro Hyns no mkane Lenscus. [IpupaBHuBas 00béM VK HYJIIO U YYUTBIBAS, YTO O
= 1/273 1/°C, momyunm: 0 = Vo(1 + 1/273-t). U momyuyaem, 4To aOCOJIOTHBIA HYIIb
TemnepaTyphl paBeH: t = — 273°C. D10 npenenpHas, camas Hu3Kasi TeMIieparypa B pupoje,
Ta «HAnOOJIbIIAS WM TOCJEIHsAS CTENEHb X0J0/a», CYIECTBOBAaHHE KOTOPOM MpecKas3all
JIoMOHOCOB.

Takoit yu€Hwiii kak Ywibsim KenbBuH n3 AHrIuuM, BBEN aOCOMIOTHYIO MIKATy
temrnepatyp. HyneBas temmnepatypa no mikaie KenbBuHa paBHa aOCOMIOTHOMY HYJIIO, a
€QUHULA TEeMIEPATypbl MO ATOM WIKale - rpanycy no mkaiue Llenbcus, U3 3a 3TOro



abcoirroTHas Temriepatypa 7' cBs3aHa ¢ TeMrieparypoit no mkane Lenscusdopmymnoii: 7 =t
+ 273°C, mpuuém 1°C = 1 K. Eciu mocMOTpeTb C TOUYKHM 3pEHHS MOJIEKYJSPHO -
KMHETUYECKOW Teopuu, To momy4aercs, 4yto I = 0 K, u TemioBoe ABMKEHHE MOJIEKYI
IPEKPaIAeTCs.

C nomomipro mkanel KenbBuHa, 3akoH 'eii-JIroccaka MOXKHO 3amucarbIpolie:

1+at=1+1/273(T-273) =0-T, TorgaV = Vo-a-T.

OO0BEM ra3za JaHHOW MacChl IPHU MOCTOSIHHOM JAaBJIEHUHM MPSMO MPONOPLUUOHAIECH
aOCOIOTHOM TeMIeparType.

CrnenoBaTenbHO OTHOIIEHHE OOBEMOB raza OJHOW M TOM KE MacChl B Pa3IUYHBIX

COCTOSIHUSIX IIPH MIOCTOSTHHOM JIaBJIGHUU PaBHO OTHOIICHUIO a0COIOTHBIX TEMIIEpaTyp:
V1/ Vz = T1/ Tz.

Tabnuma 2.2. XapakTepuCcTUKH H300apHOT0 IIpolecca

[TocTostHHBIM Hassanne CBs13b MEXY OOBsiICHEHHE CBSI3U MEKIY
rnapameTp M30Ipoliecca IpyrumMu rapamMeTpamMu ¢ TOUYKHU 3pEHUs
rmapamMeTpamu MKT
P = const mpu m= |[1306apuslit mponecc |V / T = const; V1 [Poct TemnepaTypsl 03Ha4aeT
Ccost. (3axonI eli-JItoccaka, [Ty = 2/ T»;V1/ |yBeln4YeHHE CpeiHEH KMHETUYECKOU
1802 ron). Vo =T1/ To. SHEPTUH TEIJIOBOTOIBHKCHUS

MoJIeKyI ra3a. UToOsl oaiepKuBaTh
TaBJIEHUE ITOCTOSIHHBIM, HEOOXO0AUMO
HC JOMYCTUTDH YBCIIMYCHUSA YUCIIa
YapoB O €IMHULY IUIOLIAN
MOBEPXHOCTU CTCHKHA

r(V) p(7) V(T)
H300apHBIH
/’T T rt ] Ve
p = const, | i
v I Vs /
—_— = COi’ISf 0 0l 01 :
T > T e d =
J ! 1
;< T Vi< ¥V, P1 < p2
H30XOPHBIH s
P 4 A
v, V 1 P
V = const, T T l
Vs R
£ = const 0l 0 / ‘ P2
T . . : v > 4 » 0] -
r ' 4
T,< Ts Vi< ¥V, pPi p2
H30TepMHYeCKHH
P P4
| l/
T = const,
pV =const Vi V2 P p:
0| 3 0| =Nl I SN . B—
v L . ' s
I, < Ty Vi< ¥y T pr<pa T

Xox padoTnl
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YcTaHOBUTH HaYaJIbHBIEC TTApaMeTphl Taza: AaBieHue Py, Temneparypy to

1 006eM V.

BreiOpats 111 MccneaoBaHus ra3 U3 ISTH BO3MOXKHBIX: BO3JYX, AlETUIIEH, METaH,

aprOH, YTJIEKUCIIBIN Ias.

Haxarts Ha kHONIKY «IlyCck» /U1 Hayana HarpeBaHus rasa.

[Ipy nocTHMXEHUM KpaTHBIX TEMIIEpaTyp WM JaBJICHUM OCTaHABIMBATh HarpeB

kHoTKOM «Ilay3a».

7. CHsTh TIOKa3aHWs yCTaHOBHBIIErocs oObema raza Vi um Temmeparypsl li ¥ HallTH
otHomenue Vi [Ti.

8. IlpomomkuTh HarpeB, HaXKaB Ha KHOMKY «ITyck».

9. BHoBb ocTaHaBNnMBaTh HarpeB KHOMKOM «Ilay3ay.

10.3anucath 3HauYeHUs] KOHEYHoro obOwvema Vi 1ipu YBEIIMYEHUU
TeMIiepaTypsl T;.

11.Haititm otHomenuss Vi /Ti m yOemuThcs B WX IPUMEPHOM paBEHCTBE, T.C. B
crpaBeMBOCTH 3aKkoHa [ en-Jlroccaxa.

12.0npenenuth OLEHKY aOCOJIOTHON M OTHOCHUTENHHOW MOTPEIIHOCTEHH3MEPEHUS.

13.JlanHbIC MCCCAOBAHKS 3aHECTH B TAOIHITY.

Hwnh e

o ol

Ne | r M, m, HauansHuele nokasarenu Koneunrle moxaszarenu Vil | Vol | A/ g(V/
, a3 | Kr/Moa | Kr Ti, To, ), ™,
n/ b (mac M3 | M3 | MUK | o
g (Momsip | ca K K
Has rasa
Mmacca) | )
Po, Vo, 1o, °C T0, K Pi, xITa | Vi, tj, °C Ti, K
klla M (temmepa | (temmepa | (naBre | M (temmepa | (Temmepa
(maBne | (00B | Typamo Typa HHE) (00B | Typamno Typa
HHE) eMm) Lienscun | KenpBun eM) Llenscun | KenbBun
) ) ) )

CdopMynupoBaTh BbIBOJBI.

KoHTpoibHBIC BOIIPOCHI

1. 3anumwure OCHOBHBIC TPUOOPHI U 000pYyJOBaHWE HEOOXOIUMBIC JUTSt

MIPOBEICHHUS JaHHOU paOOTHI.

Pacckasats B uem cocrout 3akoH I 'eit-JIroccaka.

B uem oimure n306apHOTO Mpoiiecca OT APYTHX U30MPOIIECCOB.

Kakum TpeOOBAHUSIM yJIOBIETBOPSET MOJENh «HUACATHHOTO» Ta3a B

MOJICKYJIIPHO - KHHETHYECKOW TEOPHHU.

5. Kto0 BBen abcomoTHYIO mKkaimy Temreparyp? Uem 3ta mkaja OTauvaeTcs OTIIKabI 10
Lenscun.

6. U3 yero cocTouT 3KCHEpUMEHTalbHAs YCTAHOBKA JAHHOW JabopaTopHOU paboThI?
OnuimTe npeHa3HAYeHUE KaKI0TO U3 HUX.

/. 3anumuTe OCHOBHBIE NPUOOPHI U 00OpYJIOBaHHE, HEOOXOAMMBIEC JJIsl TPOBEICHUS
JTAHHOM pabOTHI.

Howno
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N =

9.

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

Kpurepun ouenku:

— Omenka «5» CTaBUTBCS, €CIU YYallMHCS BBIMONHSIET pabOTy B TOJHOM OOBEME C
coOMI0IcHHeM HEOOXOAMMOM TMOCIEA0BATEIbHOCTH TMPOBEACHUS OMBITOB M H3MEPEHUII,
CaMOCTOSTENIbHON pallMOHATBHO MOHTHUPYET HEOOXOJMMbIE O0OpYAOBAHHE, BCE OIBITHI
OPOBOJUT B YCIOBUAX M PEKHUMaX, OOECIEUMBAIOMIMX IMOJIYYCHUE TPABUIBHBIX
pE3yNbTaTOB U BBIBOJIOB; COOMIOAAET TpeOOBaHMS MpaBUil OE30MACHOCTH TPYJa; B OTUETE
MPaBUJILHO M aKKYpPaTHO BBHITIOJIHAET BCE 3alMCH, TAOJUIbI, PUCYHKHU, YEPTEKU, TPAPUKH,
BBIYMCIICHNUS; IPABUJILHO BBITIOJIHAET aHAJIU3 MOTPEITHOCTEM.

— OrneHka «4» CTaBUTCSA, €CITU BBITIOJIHEHBI TPEOOBAHUS K OIICHKU «5», HO OBLIU JOMYIICHBI
JIBa-TpHU HeJ04eTa, He OoJiee 0OHOU HETpyOOor OITMOKU U OJJTHOTO HEJl0YeTa.

— Omenka «3» CTaBUTCS, €cli paboTa BBIMOJTHEHA HE MOJTHOCTHIO, HO 00bEM BBITIOJTHEHHOM
YacTH TaKOB, IO3BOJISIET IMOJYYUTh MPABUIIBHBIE PE3YJbTaThl M BBIBOJBI: €CIU B XOJE
MIPOBE/ICHMSI OIbITA U U3MEPEHUI ObUIM TOMYIIEHbBI OLINOKH.

— Onenka «2» CTaBUTCS, €cl paboTa BBIMOJHEHA HE TIOJHOCTHIO U 00BbEM BBITIOJTHEHHOU
4acTH padOT HE MO3BOJAT CHAENaTh NPABWIBHBIX BBIBOJOB: €CJIH, OIbBITHI, U3MEPEHUS,
BBIYMCIICHUS], HAOIIOAEHUS TPOU3BOIUIIMCH HETIPABUIIBHO.

Tema 2.2. OcHOBBI TEPMOANHAMHUKH
Ycrublii onpoc (YO)

Kaxkue siBneHuns Ha3piBaroT TeroBbiMu? [IpuBeaure npumepsl.

B dem cyTh cTaTUCTHYECKOTO TTOAXO0/a K OOBSICHEHHUIO TEIIJIOBBIX SIBICHUN?

Uro wm3yuaer TepmoamHamuka? [louemy TepMOAMHAMMKA SIBISIETCS MaKPOCKOMUYECKOW
Teopuein?

JlaliTe onpeneneHre BHYTPEHHEN SHEPTUU Tejla B TepMOAMHaAMKKe. KakuMm CMMBOJIOM OHa
obo3nauaercsa? Kakosa e€ enununa B CU?

Kaknm MakpOCKOIMYECKUM IapaMeTpoM OIPEAENSAETCS BHYTPEHHSAS dHEPrus UACAIbHOTO
raza?

Kaxue criocoObl n3MeHeHrs BHYTpeHHEH dHepruu Bbl 3HaeTe? [IpuBeauTe npuMepsl.

Yro Takoe Terooomen? HazoBute Bubl TermooOMeHa. [IpuBeaure npumepsl.

Jlaiite onpeneneHue KoJMYecTBAa TeruioThl. KakuM cuMBOIOM 0003HayaroT 3Ty
¢usnueckyro Bennunny? Kakosa e€ equnuia 8 CU?

3anumure Gopmysy A pacdyera KOJUYECTBA TEIUIOThI, KOTOPOE HEOOXOAMMO IepeaaTh
TEJly IIPU €r0 HarpeBaHWH, WJIA KOTOPOE BBIACISIETCS MPU OXJIAKICHHUH TEJIA.

10.Jafite onpeeneHue yaeIbHOM TEIIOEMKOCTH BellecTBa. KakoB e€ puznueckuii cMpIci?
11.laiiTe onpeneneHue TEIIOEMKOCTH Tena. Kakum cuMBOJIOM 0003HAYAIOT ATy (HU3UIECKYIO

Bennuuny? Kakosa e€ equnuia B CU? KakoB e€ ¢pusuueckuii cMpIici?



12.KakuMu MakpOCKONMMYECKMMHU MapaMeTpaMmu omnpenaesnserca padora raza? Kakyro mo 3Haky
paboTy coBeplIaeT ra3 Npu paclIMpeHun? mpu cxaTuu ?

13.3anummre Gopmyty A pacuera pabOThI raza mpu M300apHOM Ipoliecce.

14 Kakoif reoMeTpHYeCKUd CMBICI  pabOThl, COBEpIIAEMOl Ta30M TMpu  JIOOOM
TEPMOIMHAMHYECKOM IpoIiecce?

15.ChopmynupyiiTe ¥ 3aITUIITNTE TIEPBBIA 3aKOH TEPMOANHAMHUKH.

16./J{aiiTe onpeneneHue aguadaTHOTO MpoIiecca.

17.3a cuet kakoil 3HEprum coBepiiaeTcs padora npu aguadaTHoMm npouecce? Kak nsmensercs
TeMIiepaTypa ra3a npu aauadaTHOM pacliupeHuu? aanabaTHOM CKaTHH?

18.laiiTe ompenenenue TerioBo wmammHbl. HazoBute €€ ocHOBHBIE 3JeMeHThl. KakoBo
Ha3HAYEHUE KAKJOTO U3 HUX?

19.KakoB npuHITUIIA JeHCTBHUS 000 TEIJIOBON MalTUHbI?

20.Kakoii mporecc Ha3bIBAE€TCS 3aMKHYTHIM?

21.3anummre Gpopmyiny ansa pacyeta KI1/I TemnoBoi MamHsbl.

22 .ITouemy KII/] termoBoi mammubl Beerna menbie 100 %? Kak moxno yBenmunts KITJI
TETJIOBOM MAIlIMHBI?

23.JlaliTe onpeeneHne X0JIoAMIbHON MamuHbl. Ha30BUTE €€ OCHOBHBIC YaCTH.

24 . KakoB MPUHIIMII JEHCTBHS XOJIOAUILHON MAIIIHHBI?

25.3amumuTte QOpMyIBl JUIS pacdeTa XOJOJWIBHOTO KOI(PGUIMEHTa U MaKCHUMaJbHOTO
XOJIOAUIBHOTO KO3(pduUlMeHTa XOJOAWIbHOW MamuHbl. MOXeT 1M XOJIOAWIbHBIN
ko3 duieHT ObITh 60mb1IE 100 %?

26.Kaxkoit poriecc Ha3pIBalOT HeOOpaTUMbIM? OOpaTUMBIM?

Kontpomupyembie 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»
® TI0JIHO PACKPBITO COAECPKaHUE MaTepuaia
® YETKO U TMPABWJIBHO JaHBI OINpPEJCICHUS U PACKPBITO COACP)KAHUE MOHSITUHN, BEPHO
UCIIOJIb30BaHbl HAYYHBIE TEPMUHBI
® I JIOKa3aTeIhCTBA MCMOJb30BAHbI PA3JIMYHBIC YMEHMS, BBIBOALI U3 HAOJIOACHUN,
OIIBITOB
® OTBET CaMOCTOSITEIbHBIN, NCIIOJIH30BaHBI paHee MPHOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

® PACKpBITO OCHOBHOE COAEPKaHUE MaTepruaia

® B OCHOBHOM IMpPAaBUJIBHO JIaHbl OMNPEICIICHUS TMOHATUM W MCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

® ONpeAciCHUs] TOHATUM HEMOJIHBbIE, JOMYUIEHbl HE3HAYWTENIbHbIE HapyIICHUS
MOCJIEIOBATEIbHOCTH M3JI0KEHHUS, HEOOJbIINE HETOYHOCTU IPHU HCIOIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX



MpaBUJIbHBIE M YETKHE OTBEThI HA BOIPOCHl YTOUHSIOIIETO XapakTepa (MO3UIus
TTOHUMAIOIITHHN ).

OrMmeTka «3»

YCBOCHO OCHOBHOE COJIep)KaHHe y4eOHOTO MaTepuana, HO U3J0XKEHO (parMeHTapHO,
HE BCETJa MOCIeI0BaTEILHO

OTIpe/IeTICHUS TIOHATHUH HETOCTATOYHO YETKHE

HE WCIOJB30BaHbl B KAaueCTBE JOKa3aTelIbCTBA BBIBOJABI M OOOOIICHHUS U3
HaAOJI0/IEHUH, TOMYIICHBI OIIMOKHU MPU UX U3TI0KEHUHU

JOMYIIEHbl OMIMOKKM M HETOYHOCTH B HCIOJB30BAaHWM HAYyYHOW TEPMUHOJIOTHUH,
OIPEJICIICHUE TTOHITUIA

IPaBUWJIbHBIE U YETKHE OTBETHI HAa BOMPOCHl HABOJALIETO U KOHKPETU3UPYIOIIETO
xapakTepa (MO3ULUs KPUTHK)

OTMeTKa «2»

OCHOBHOE COJIepKaHue y4eOHOro MaTepuasa He PaCKPBITO

HE JTaHbI OTBETHI HA BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOMYIIEHBl TPyOble OIMMOKA B OMNPEACIICHUH TOHITHH, TPH HCIOIb30BAHUU
TEPMUHOJIOTHH.

3aganus s caMmocTosTe/ IbHOI padoTsl (CP)

Tembl 3cce (pedeparToB, 1OKIAT0B, COOOIICHU)

CoNOaRrLODE

BHuyTpeHHsIs SHEprusi CUCTEMBI.
BHyTpeHHss1 sHEprus uaeaibHOTO rasa.
PaboTa u TemnoTa kak GopmbI nepeaadn SHEPTUU.
TennoeMKoCTb.

VY nenbHasg TEMJI0EMKOCTb.

KonnuecTBo TEIIIOTHL.

VYpaBHeHue TerioBoro 0antaHca.
IIepBoe Hauao TEPMOAUHAMHUKH.

. AnuabaTHbIi mporiecc.

10 [TpuHUMN 1€MCTBUS TETJIOBON MAIIIMHBI.
11.KIIJI TermoBoro ABUraTes.

12.Btopoe Hayano TepMOJIMHAMUKH.
13.XonoaunpHbIE MAITMHEI.

14. TennoBrle ABUTaTEINM.

15.0OxpaHa npuposbl.

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

Kpurepun ouenku:



A

OtMmeTKa «5»

ITOJITHO PACKPLITO COACPIKAHUC MaTCpHalla
YCTKO W IPaBUIBbHO JaHBI OMPCACICHHA W PACKPBITO COACPIKAHUC HOH?ITI/Iﬁ, BCPHO
HCIIOJIB30BAHbBI HAYYHBIC TCPMUHBI

I 10Ka3aTCJIbCTBA HMCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBOJAbI M3 Ha6J'IIOI[CHI/If/'I,
OIIBITOB

OTBCT C&MOCTOHTGHLHLIﬁ, HCITIOJIB30BAHBI PAHCC HpI/I06peT€HHI>I€ 3HaHH.

OrMmeTka «4»

PACKPBITO OCHOBHOC COACPIKAaHNC MATCPpHaAIa

B OCHOBHOM IIPAaBHUJIBbHO JaHblI OIIPCIACIICHUA MOHSITHUHA U MCHOJIb30BAHbBI HaY4YHBIC
TCPMHUHBEI.

OTBET CaMOCTOSTCIILHBIN

OIIpCACIICHUA TTOHSITHUI HCIIOJIHBIC, AOIYIICHBI HC3HAYWUTCIIbHBIC HAPYIICHUA
IIOCICAOBATCIIbHOCT M3JI0XKCHUA, HEOOJBIINE HETOYHOCTH IIpH HCIIO0JIb30BAHNHA
HAaY4YHBIX TCPMHHOB WJIK B BBIBOAAX U O606HIGHI/I$IX

OpaBHIbHBIE M YETKHE OTBETHI HA BOIIPOCHI YTOUHSIOIIErO XapakTepa (ITO3UIUs
IOHUMAFOIIIUH )

OtMmeTKa «3»

YCBOCHO OCHOBHOE COJIEpKaHHE ydeOHOTO MaTepuaia, HO U3JI0KeHO (parMeHTapHO,
HE BCeT/a MOoCeA0BaTeIbHO

oTpeeeHIS TTOHITHI HETOCTaTOYHO YETKHE

HE WCIMOJb30BaHBI B KauyeCTBE JIOKAa3aTeJIbCTBA BBIBOJIBI W 00OOIIEHUS U3
HaOTIOACHUH, TOMYIIEHBI OMMTUOKU TTPU UX U3JI0KEHUU

JOMYIIIEHBI OIMMUOKA W HETOYHOCTH B HCIIOIB30BAHUW HAYYHOW TEPMHHOJIOTHH,
ONPEAECTICHUE TOHATHI

MpaBUJIbLHBIC W YCTKHE OTBETHI HA BOMPOCHI HABOJAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK).

OrMmeTka «2»

OCHOBHOE COJIepKaHHe yueOHOro MaTepuasa He pacKphITo;

HE JJaHbl OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETU3ZUPYIOILIETO XapaKTepa,;
JOMyIIEHbl TpyOble OIIMOKA B OMNPEACICHUH MOHSITHH, TpPU HCIOJIb30BAHUU
TEPMHUHOJIOTHH.

Tema 2.3 ArperaTHbie COCTOSIHUSA BellleCTBA U (pa30BbIe NMepexoabl

YcrHblii onpoc (YO)

M3 yero cocTouT BEmEeCTBO?
Kakyto 3Hepruto Ha3pIBalOT BHYTPEHHEHN 3HEprueil rena?
OT 4ero 3aBUCHUT BHYTPEHHSS SHEPrUs Tena?



©ooN® O A

Kak M0O>XHO U3MEHUTH BHYTPEHHIOIO SHEPTUIO?

B kakux arperaTHbIX COCTOSIHUSIX MOKET HaXOJUThCS BEIIECTBO?

YTo ke OTIMYAET OJIHO arperaTHOE COCTOSTHUE BEIIECTBA OT JPYroro?

KakxoBbl 0COOEHHOCTH MOJICKYJIIPHOTO CTPOEHUS Ta30B, )KUIAKOCTECH, TBEPBIX TEN?
Kaxkoii nponecc Ha3piBaeTcs miaBieHueM? Kpucramimszanuei?

. Kaxkoii nponecc Ha3piBaeTcsa ucnapenueM? Konaencamnueii?

10 Kaxk n3mensieTcst BHyTpEeHHsISI SHEPTHUS TIPH IEPEX0/Ie U3 OJHOTO arperaTHOrO COCTOSIHUS B
npyroe?

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

Kputepun onenku:
OtMmeTKka «S5»

ITOJIHO PACKPBITO COACPIKAHNEC MATCPpHaAIad

YCTKO W IPaBUIIBbHO JaHBI OIPCACICHHA U PACKPBITO COACPKAHUC HOHHTHﬁ, BCPHO
HCIIOJIB30BAHbBI HAYYHBIC TCPMUHBI

I 10Ka3aTCIIbCTBA HMCIIOJIB30BAHBI PA3JIMYHBIC YMCHHA, BBIBOJABI M3 H&6HIOH€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTCHBHLIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6peT€HHBI€ 3HaHHI.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKAHUE MaTepuUasa

B OCHOBHOM IIPABUJIBHO JIaHBI OMNPEACIICHUS TMOHSATUM M MCIIOJIb30BaHbl HAYUYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpPEACICHUS] TMOHSATUM HEMOJIHBIE, JOMYLICHbl HE3HAYWUTEIIbHBIE HapyIICHUS
MOCJICIOBATEILHOCTH H3JI0KCHUS, HEOOJBIINE HETOYHOCTH IIPHU HCIIOIb30BaHUU
HAayYHBIX TEPMUHOB HJIK B BBIBOJAX M O0OOIICHUSIX

MPAaBUJIbHBIE M YETKHME OTBETHl HAa BOIPOCHI YTOUHSIOLIETO Xapakrepa (MO3uLUs
TTOHUMAFOITHN )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHE YUeOHOro Marepuania, HO U3JI0KEeHO (parMeHTapHO,
HE BCEr/a Mocje10BaTeIbHO

ONpeIeJICHNS IOHSITUI HEIOCTATOYHO YETKUE

HE WCMOJh30BaHBl B KAaueCTBE JOKA3aTelbCTBA BBHIBOABI M O0O0OIIEHUS U3
HaOII0/ICHUM, TOMYIIEHBI OMTUOKH MPU UX HU3JI0KESHUU

JOMYIIEHBl OIMOKM W HETOYHOCTH B HCHOJb30BAHUM HAYYHOM TEPMHUHOJOTHU,
onpeeneHue MOHATUI

NpaBUIbHBIE W YETKHUE OTBETHl Ha BOMPOCHI HABOJSALIETO UM KOHKPETUIUPYIOUIETO
xapakrtepa (O3ULMs KPUTHK)

OrMmeTka «2»



® OCHOBHOE COJIEp’KaHH€e y4eOHOTr0o MaTepuaia He PaCKpPhITO

® HE JJaHbl OTBETHI HA BOMPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

® JIONyIIEHbl TpyOble OMMUOKKM B ONPEACICHUUA TMOHSATUM, TPU HCHOJIb30BAaHUU
TEPMUHOJIOTUH.

TectupoBanue (T)

1. YkaxuTe nmapy BeHIecTB, CKOPOCTh AUPPY3UN KOTOPHIX HAUOOJIbINAS IPHU MPOUUX
PaBHBIX YCIOBHSIX:

a) mapel 3pupa U BO31yX

0) pacTBOp MEJIHOTO Kyropoca 1 BoJia

B) BOJA U CIIUPT

BpOoyHOBCKUM JABMKECHUEM HA3bIBACTCS:

a) KOHBEKIIMOHHOE JIBIYKCHHUE CIIOCB YKUJIKOCTH IPU €€ HarpECBaHHH

0) XaoTHYECKOE JBIMKECHUE TBEPABIX YaCTHUII BEIIECTBA, B3BCIICHHBIX B JKUJIKOCTHU (MIIH
rase)

B) YIIOPSAOYCHHOC JBMYKCHUE TBEPJIBIX YACTHI] BEIICCTBA, B3BCIIICHHBIX B )KHJIKOCTH (WM
rase)

3. BpoyHOBCKOE ABUKEHUE YACTHUII MBLIBIIBI B BOJIE OOBSCHSIECTCS:

a) HaJIMYMEM IUTATEIbHBIX BEIIECTB B BOJIE

0) CylIeCTBOBAaHUEM CHJI MMPUTSKEHUS U OTTAJIKUBAHUS MEXIY aTOMaMH B MOJIEKYJIax
B) HETIPEPHIBHOCTHIO U XaOTUYHOCTHIO TEILJIOBOTO JIBHXKEHUSI MOJIEKYI BOIBI

4. Kakue 4acTuIIbl HAXOJISTCS B y3/1aX PEHIETKU MeTaia:
a) MOJIOKUTEIbHBIE NOHBI

0) OTpUIIaTEeNbHBIC YaCTUIIBI

B) HEHTpaJIbHBIC ATOMBI

5. B mporiecce nepexo/ia BEECTBA U3 JKUJIKOIO COCTOSIHUS B KPUCTAJUINYECKOE:

a) CYLIECTBEHHO YMEHBIIIAETCS PACCTOSIHUE MEXKLY €r0 MOJIEKYJIaMHU

0) CyIIECTBEHHO YBEITUYMBAETCS PACCTOSIHUE MEX]Yy €ro MOJIeKyJIaMu

B) CYILIECTBEHHO YBEIMYMBACTCS YIOPSAOYEHHOCTh B PACIIOIOKEHUN €r0 MOJIEKYJI

6. B 3akpbITOM cocyne ¢ CyXUMH CTEHKaMHU BO3JlyX HEMHOro Harpenu. Kak npu stom
WU3MEHUJIMCh KOHIIEHTPALMs MOJIEKYJI BOJbI 1 OTHOCHUTEIIbHAS BJIAXXHOCTH BO3/1yXa B
cocyne:

a) KOHIIEHTPALHUsl YMEHBIINJIACh, @ OTHOCUTENIbHAS BIAKHOCTh YBEJIMYNIIACh
0) KOHIIEHTpaIUsl HEe U3MEHHUJIACh, @ OTHOCUTEIbHAS BIIAXKHOCTh YMEHBIIUIAChH
B) KOHLIEHTpALMs YBEJIHYNIIACh, @ OTHOCUTENIbHAS BIAXKHOCTh HE U3MEHMIIACh

7. B 3aKpBITOM COCYJI€ C CYXMMHU CTEHKAMH TEMIIEpaTypa BO3JayXa HEMHOIO OHU3UIACH.
Kak npu 3T0M n3MeHHI1ach KOHLIEHTPALMsI MOJIEKYJI BOJbI U OTHOCUTEJbHAS BJIAYKHOCTh



BO3ayXa B COCyAcC, €CJIN poCa HC IMMOABUIIACH:

a) KOHIOCHTPAIKUA YMCHBIINIIACH, 4 OTHOCHUTCIIbHAA BJIA)KHOCTD YBCIIMINIIACH
6) M KOHIOCHTpalus, 1 OTHOCHUTCIIbHAA BJIA)KHOCTb YMCHBIINJIINChH

B) KOHOCHTpaIWA HC U3SMCHWJIACH, @ OTHOCUTCIJIbHAA BJIAJKHOCTH YBCIMINJIACh

8. IlmotHoCTH BOABI ipH Temmepatype 100 °C paBHa 950 kr/m3, a HanboJbIIAs TIIOTHOCTH
BostHOrO mapa mpu 100 °C paBna 0,59 kr/m3. Takoe pa3nuyne MIOTHOCTEN CBA3AHO C TEM,
4TO:

a) uncyio Mojiekyna B 1 M3 mapa MeHbIe 4eM B 1 M3 BOIbI

0) mpu nepexo/ie MOJIEKYJI U3 KUJIKOCTU B Map YMEHBIIIAETCS SHEPTHs UX B3aUMOICUCTBUS
B) MOJIEKYJIBI )KUJIKOCTH U TIapa UMEIOT pa3HbIe MacChl

9. Ecniu Tom4€HbIN Men pa3MeliaTth B BOJIE, TO YaCTULIBI MeJla OyAyT 10JIT0 «BUCEThY B
TOJILIE BOJBL, HE Oceasi Ha JHO. DTO SIBIEHUE OOBSICHAETCS TEM, UTO:

a) 3eMJIsl He IPUTATUBAET CTOJIb METKHE YaCTHUIIBI

0) TeMIiepaTypa 4acTHI] MeJIa BBIIIE TEMIIEPATypbl BOAbI

B) YaCTHIIbI M€Ja COBEPIIAIOT OPOYHOBCKOE JIBUKEHHE B BOJIE

10. CpenHss KHHETHYECKas SHEPT U MOCTYIATSIbHOTO JIBYKCHUS MOJICKYJI HJICaIbHOTO
rasza MmpsMo MPOTOPIMOHATbHA:

a) CPEIHEKBAAPATUIHON CKOPOCTH €ro MOJICKYJT

0) cpeHeMy KBaJipaTy CKOPOCTH €r0 MOJICKYIT

B) KBaJIpaTy CpeHEel CKOPOCTH €ro MOJICKYII

11. YacTuiibl BemecTBa HaXoOsATCs, B CPETHEM, Ha TAKUX OOJBIITNX PACCTOSHUSX JIPYT OT
JpyTra, Py KOTOPBIX CUJTBI B3aUMOJICHCTBUS MEKy HUMH HE3HAUUTENIbHBI. B aTOM
arperaTHOM COCTOSTHUU BEIECTBO:

a) XOPOIIIO CKUMACTCS

0) coxpaHsieT HauaJbHbIH 00bEM

B) COXpaHSET CBOIO HauaJabHYIO (popmy

12. XaOTHYHOCTH TEIUIOBOTO JIBIYKCHHUS MOJICKYJI Ta3a B HEOOJIBIIIOM COCY/IE TIPHBOINT K
TOMY, YTO:

a) Ta3 JIETKO C)KUMAETCSI

0) MJIOTHOCTH Ta3a OJIMHAKOBA BO BCEX TOYKAX 3aHUMAEMOT0 UM COCY/a

B) IIPH OXJIAKIEHUHU U CKATUH Ta3 MPEBPAIIACTCS B )KUIKOCTh

13. MoJieKymbl BelecTBa:

a) MOTYT U MIPUTITUBATHCA, U OTTAIKUBATHCS APYT OT Apyra
0) TOJIPKO OTTAJIKUBAIOTCS APYT OT Apyra

B) TOJIBKO NPUTITUBAIOTCS APYT K IPYTy

14. ITpn HEM3MEHHOM TIOTHOCTH OJJHOATOMHOI'O MJI€AIbHOTO ra3a JIaBJIEHUE ATOrO ra3a
yBeMUUBaloT B 4 pasa. [Ipu sToM cpeaHekBapaTUUHasi CKOPOCTh ABUKEHUS €r0 aTOMOB:
a) yMeHbluaeTcs B 4 pasza



0) yBenuuuBaeTcs B 4 pasa
B) YBEITMUMBACTCA B 2 pasa

15. Kak u3aMeHUTCS AaBIICHUE Pa3peKEHHOTO ra3a, €CIU MPU €r0 HArPeBaHUH U CKATUU
abcooTHAs TeMIlepaTypa ra3a U KOHIIEHTpAIMs MOJIEKYJl YBEITU4aTcs B 2 pasa:

a) yBenuuuTcs B 4 pasza

0) yBenuuuTcs B 8 pas

B) HE U3MEHUTCS

16.Kak u3MeHHTCs 1aBlIeHHE Pa3PEKEHHOT0 Ta3a, €Cli CPEIHIOI0 KHHETHYECKYIO YHEPTHUIO
TEIJIOBOTO JIBUXKEHUSI MOJIEKYJI Fa3a YMEHBIIUTH B 2 pa3a U KOHIIEHTPAIIUIO MOJIEKYT
ra3a yMeHBIIUTH B 2 pa3a:
a) yMEHBIIUTCA B 2 pasa
0) yMEHBIIUTCS B 4 pa3a
B) yBEIMUHUTCA B 4 pasza

17. Ecnu naBneHne HaeabHOTO ra3a Py NOCTOSIHHOM KOHLIEHTPALMH YBEIUYHIIOCH B 2
paza, TO 3TO 3HAYUT, YTO €ro adCOIIOTHAs TEMIIEpaTypa:

a) yMEHbIIUIach B 4 pa3a

0) yBenuuuiach B 4 pasa

B) YBEJIMYMIIACH B 2 pa3a

18. ITnotHocTh = 0,18 Kr/M3 pu HOpMaTEHOM aTMOC(EepHOM AaBJIeHUU U Temneparype 0
°C umeer:

a) KUCIIOPOJI

0) remuii

B) BOJIOPO/I

19. Ilpu yBenuueHUU CpeIHEN KUHETUYECKON SHEPTUH TEIJIOBOTO ABMKEHUS MOJIEKYJ B 2
paza a0bcoJIloTHas TeMIeparypa:

a) yMEHbIIUTCSA B 4 pa3za

0) yBenuuurcs B 4 pa3a

B) YBEJIMUUTCA B 2 pasza

20. Ilpu yBeIMuE€HUH CpEeIHEN KBaJAPAaTUUYHONW CKOPOCTH TEILUIOBOTO JIBUXKEHUSI MOJIEKYT B 2
pasa cpeiHssl KHHETUYECKasi SHEPTUSI TEMJIOBOTO ABUKEHHS MOJICKYJI:

a) yMeHbIIUTCA B 4 pasa

0) yBennuuTcs B 4 paza

B) YBEJIMUYUTCS B 2 pasa

21. Ilpu noHmwKeHUU aOCOOTHOM TeMIlepaTyphl UaeaabHOro raza B 1,5 pasza cpemnsis
KWHETUYECKasi SHEPTUS TEIUIOBOTO JIBIKEHUS MOJICKYIT:

a) ymeHbIuTcs B 1,5 pasza

0) yMeHbIIMTCS B 2,25 pasa

B) yBenmmuutcs B 1,5 paza



22. Tlpu yBeNIMYEHUHU CpeHEN KHHETUYECKOW YHEPTUH TEIIIOBOTO JBM)KEHUS MOJIEKYI B 4
pa3a ux cpelHss KBaJpaTHUHasi CKOPOCTh:

a) yBenuuuTcs B 4 pasza

0) yBenuuuTcs B 2 pasza

B) YMEHBIIIUTCS B 4 pa3a

23. IIpy yMEHBIIEHUH CPEAHEN KNHETUYECKON SHEPTUU TEIJIOBOTO JIBUKEHHS MOJIEKYJI B 2
paza abcoJIIoTHas TeMIeparypa:

a) yBenuuuTcs B 4 pasza

0) yBenuuutcs B 2 paza

B) YMEHBIIIUTCS B 2 pasa

24. Ilpu noHn>keHUU a0COJIIOTHOM TeMIIepaTypbl UACAIBHOIO raza B 2 pa3za CpeaHss
KHMHETUYECKasi SHEPTUs TEMJIOBOrO IBHKEHUSI MOJIEKYJI:

a) yMEHbIIUTCA B 4 pa3a

0) ymeHbLIUTCS B 2 pasa

B) YBEJIMUYUTCS B 2 paza

25. Ilpn yMeHbIIEHUH CPEAHEN KBAAPATUYHOW CKOPOCTH TEIIOBOT'O ABMKEHHS MOJIEKYJI B
2 pa3a cpenHssa KHHETHYECKasl SHEPTUs TEIIOBOTO JBHXKEHUS MOJIEKYJI:

a) yBenMuuTCs B 4 paza

0) HE U3MEHUTCS

B) YMEHBIIUTCS B 4 paza

26. [1pu noBbIllIeHUU aOCOTIOTHON TEMIIEPATYPHI UCATBHOTO Ta3a B 2 pa3a CpeaHsis
KMHETUYECKasi JHEPTUS TEIJIOBOIO JIBHKEHUSI MOJIEKYJIL:

a) YMEHBIIUTCSA B 2 pa3a

0) yBenuuuTcs B 2 pa3a

B) HE UBMEHUTCS

27. Ter1oBBIM JBH)KEHHEM YaCTHI] BEIIECTBA MOKHO OOBSICHUTD:
a) TaBJIEHUE ra3a Ha CTEHKY cocyaa

0) rUIPOCTAaTUYECKOE JABJICHHUE KUIKOCTH Ha JTHO COCY/Ia

B) 00a BapruaHTa BEPHBI

28. Kak u3MeHHTCA JaBJI€HUE Pa3peKEHHOr0 OJHOATOMHOTO Ia3a, €CiId a0COII0OTHAs
TEeMIepaTypa raza yMEHbIIUTCS B 3 pasa, a KOHIIEHTPAIHs MOJIEKYJ YBETUUUTCA B 3 pasa:
a) yMeHbIIUTCA B 4 pasza

0) yBenuuuTcs B 2 pasza

B) HE U3MEHUTCS

29. CpeI[HHH KHMHETHUYCCKAA SHEPTHA IIOCTYIIATCIIbHOI'O TCIIJIOBOT'O ABUXKCHUA MOJICKYJI
Pa3pCKCHHOI'O ra3a yBCJIninjiach B 2 pas3a, a KOHICHTpanus €ro MOJICKYJI YMCHBIINIIACh B 2
pasa. HpI/I 9TOM OAaBJICHUC ra3a.



a) HE UBMEHUJIOCh
0) YMEHBIIMIIOCH B 4 pasa
B) YBEIIMYUJIOCH B 2 paza

30. AGcomoTHas TeMIiepaTypa uaealbHOro ra3a B Cocyze yBennuuiach B 1,5 pasa, a
JAaBJIEHUE BO3POCIIO Mpu 3TOM B 4,5 pa3a. Kak n3MeHmIach KOHIIEHTpalys MOJIEKYJI ra3a:
a) yMEHbIIUIach B 3 pa3a

0) yBenmumiiach B 3 pasza

B) HE U3MEHMUJIACh

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

Kaouu Kk Tecram:

Bapuanr 1

Ne ponpoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10]11 |12 |13 |14 15|16 1718|1920

HpaBuabHpiii |2 |6 |B (a (B (60 |B |a |B [0 |a |6 |a |[B |a |06 |B |0 |B |0
OTBeT

Ne Bompoca 21 |22 |23 |24 |25 (26|27 2829 |30

HpaguwiabHbiii (2 |0 (B |60 (B [0 |a |B |[a |O
OTBET

Kpurepun ouenku:

— «2» BBICTABIISICTCS OOy4JaroIIeMycs, eciiu Habpan MeHee 8 0aioB;
— «3» BBICTaBIsAETCA 0Oy4aromemMycs, 3a 9, 10, 11 6anmnos;

— «4» BBICTaBNsIETCS OOy4aromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BbICTaBIIsIETCA 00y4aromemMycsi, 3a 0osee 17 6anios.

3aganus 1 caMoCcTosITeJIbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHUA)

Hcmapenue u KOHIEeHC AU,

HacpleHHbIi 1 HEHACBHILLIEHHBIN NIap U €r0 CBOWCTBA.
AOCOIIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTh BO3yXa.
[TpuGops! 17151 onpeiesieHHs BIaXKHOCTH BO3IyXa.
Touka pochl.

Kunenwne.

3aBUCHUMOCTh TEMIIEPATYPbl KUTICHUSI OT JJABJICHHUSI.
Kputnueckoe cocrossHue BeniecTna.

LNk~ wdE




9.

[leperpeTsblil map 1 €ro UCMOIb30BAHUE B TEXHUKE.

10.XapakTepucTiKa >KMJIKOr0 COCTOSTHUS BEILIECTBA.
11.T10BEpXHOCTHBIH CIIOH KHIKOCTH.

12.OHeprus mOBEpXHOCTHOTO CIIOSL.

13.bavxHUN TTOPSIOK.

14.T1oBepXHOCTHOE HATSHKEHHE.

15.CmaunBanue.

16.SIBneHus Ha TpaHULIE )KUIKOCTH C TBEPABIM TEIIOM.
17.KanunisipHbie sIBJICHUS.

18.XapakTepucTika TBEpJOro COCTOSHUS BELIECTBA.
19.Kpucrammueckue u amop(dHbIe Tena.

20.Ympyrue cBoicTBa TBEpBIX Tel. 3akoH ['yka.
21.MexaHn4yecKkue CBOMCTBA TBEPABIX TE.

22 Ilnactudeckas (octarounas) aedopmarms.
23.KoapduiueHT THHEHHOTO paCITUPEHUSI.

24. TersioBO€ pacIIUpPEeHE TBEPABIX TE U KUAKOCTEH.
25.KoaddurmeHT 00bEMHOTO pacIIIpEHUsI.

26.Ydet pacmupenus B Texauke. [InaBnennue.

27.Y nenpHast TEIUIOTA IUIABJICHU.
28.Kpucramnu3zamusi.

29.IlpakTHyeckoe TPHUMEHEHHE B TOBCEIHEBHOW JKM3HU (PU3MYECKUX 3HAHUUA O

CBOMCTBAX ra3oB, >KUJKOCTEHW U TBEPIBIX TEI.

Kontpomupyemsie komnerenmuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:
OtmeTtka «5»

ITOJIHO PACKPBITO COACPIKAHNEC MATCPpHaAIad

YCTKO W MPaBUIBbHO JAaHBI OMPCACICHHUA W PACKPBITO COACPIKAHNC HOHHTHﬁ, BCPHO
HCIIOJB30BaHbl HAYYHBIC TCPMHHBI

IJi1 1O0Ka3aTCJIbCTBA HMCIIOJIB30BAHBI PA3JIMYHBIC YMCHUA, BBIBOJAbI U3 H&6J’IIOI[€HPII>1,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCITOJIb30BaHbl PaHCC HpI/IO6peT€HHBI€ 3HaHUA.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpYKaHHUE MaTepHUaia

B OCHOBHOM IIPABWJIBHO JIaHbI OINPEACIICHUS TMOHSATUM W MCIIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOATEIbHBIN

ONPEAEICHNUs] TOHATUM HEMNOJIHBIC, JOIYLIEHbl HE3HAYWUTENIbHbIE HapYLICHUs
MOCJIETIOBATEILHOCTH W3JIOKEHUS, HEOONbIINE HETOYHOCTH TIPHU HCIIOIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX



® TMpaBWIbHBIE M YETKHE OTBETHl HA BOMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIIMS
TTOHUMAFOIITHN )

OtMmetka «3»

® YCBOCHO OCHOBHOE COJIEpKaHHE yu4eOHOTO MaTepuaia, HO U3JI0)KEHO (pparMeHTapHO,
HE BCETJa MOCIeI0BaTEILHO

e ompeaeieHUs OHATHH HEOCTATOYHO YETKHE

® HE WCIOJB30BaHKl B KAdeCTBE JOKA3aTebCTBA BBHIBOABI M OOOOIICHUS U3
HaOTIOACHUH, TOMYIIEHBI OMMUOKH MPU UX U3JI0KECHUU

® JOMYIIEHBl OIMMOKA W HETOYHOCTH B HCIOJIH30BAHUM HAYYHOW TEPMHHOJIOTHH,
OIPEJICIICHUE TTOHITUIA

® [IpaBUJIbHBIE U YETKHWE OTBETHl HA BOMPOCHI HABOJAIIETO U KOHKPETUIUPYIOIIETO
xapakTepa (MO3ULUs KPUTHK)

OtMmeTKa «2»
® OCHOBHOE COJIepKaHuE y4eOHOr0 MaTepurasa He PacKphITO
® HE JIaHbl OTBETHI HAa BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
® JIONYIICHB TpyOble OMmMMUOKH B OMNpEASICHUHU IOHATUM, IIPH HCIOJIH30BAHUHU
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI
Jlaboparopnasi pa6ora Ne 2
OmnpeneieHue BJIaKHOCTH BO31yXa

Hean padoThl
OcBoeHue METO/I0OB M3MEpeHUs aOCOMIOTHOW M OTHOCHTEIbHOW BIIAXKHOCTH BO3/yXa,
ONpeIeJICHHE TOYKHU POCHI.

IIpuOops! U NPpUHAAJIEKHOCTH
[Tcuxpomerp ABrycra, acnupalMOHHBIA TUTPOMETP AcCCMaHa, BJEKTPOHHBIM JaTUYMK
BJIQKHOCTHU, OApOMETP.

1 OcHoBHbIE NOHATHS U ONIPeAeSIeHUs

ATMOCQEpHBII BO3AYX CONEPKUT HEKOTOPOE KOJTMUYECTBO BOMSHBIX MAapoB. [ TaBHBIM
HMCTOYHUKOM BJIAKHOCTH BO3JyXa SIBISICTCS HCIAPEHUE BOJBI C MOBEPXHOCTU OKEAHOB,
MOpEHN, BOJOEMOB, BIJIAJXHOW IIOYBbI M pacTeHHU. BoasHOW map nepeHOCUTCS BBEPX
TypOYJIEHTHOCTBIO U KOHBEKIIUEH, a 10 TOPU30HTAIH — BETPOM.

B armochepe 3emmm B cpemmem coxepxkurca 1,24*10% kr Bomsmoro mapa.
CKOHJIEHCHPOBABIIMCh, OH MOT Obl 00pa3oBaTh CJOW BOABI HA IMOBEPXHOCTH 3EMITH
tonumHon 2,4 cm. KonmuectBo BoasHOro mapa OBICTpO YOBIBa€T € MOHMKEHHEM



temriepatypsbl. [loatomy mis atMocdepsl XapakTepHO YMEHBIICHHE KOJIMYECTBA BOJSIHOTO
mapa OT JKBaTropa K IOJIOCaM W O4YeHb OBICTpOE yMeHblIeHuEe c BbicoTOM. CpenHee
00BbEMHOE COJIEp)KaHUE BOJASHOTO Tapa y MOBEPXHOCTU 3€MJIM COCTABIISIET: y dKBaTtopa —
2,6%, a B momsapHbIX paiioHax — 0,2%. OT nmoBepxHOCTH 3eMJid 0 BBICOTHI 1,5-2 KM
cCpedHee coJepKaHuE BOJASHOTO Mapa yMEHbIIAeTCsl BJBOE. Bblllie BO3MYyX CTaHOBUTCS
OueHb CyxoHu. Jlume wu3penka, Ha BbIcOTax 17-82 KM 00pa3yroTcs NEPIaMyTpPOBbBIE
(ctpatocdepHbie) 00Naka, YTO CBUACTEIBCTBYET O HAJWYMH HACHIIIAIOMICH BIAKHOCTH
BO3/yXa.

[lox BiMsSIHMEM pA3MMYHBIX MPOIECCOB BOJASHOW Map KOHAEHCUpPYETCs, 00pasys
o0Onaka, TyMaHbl, OCQJKM WU Ha3eMHbIE THIPOMETEOphI: pocy, HHel u T.1. DazoBble
nepexoabl BoAbl B aTMOC(Epe COMPOBOXKIAIOTCS BBIJCICHUEM HIIA TMOTJIOIMICHUEM TeIla,
MOATOMY UM TpHUaaeTcsi 00bIIOe 3HAYCHUE B PHEPTETHUKE U TEPMOJUHAMHUKE aTMOCHEPHI.
BoasHoit map uMeeTr crmocoOHOCTh K TMOTJIOMIEHUIO 3JIEKTPOMArHUTHOTO W3JIY4YEHUS B
uH(ppakpacHOM nuana3one yactor. Hanbornee MHTEHCUBHOE MOTJIOMIEHUE MPUXOJUTCA Ha
JUTMHBI BOJHH 7= 5,5+7,0 MKM U 717 MkM. [I03TOMY BIIa’)KHOCTB BO3yXa CUIIBHO BIUSAET Ha
TEIJIOBOM OanaHc atMocdepsl.

Paccmompum ocnosnvie onpedenenus.

[Tap, HaxoAsIIUICS B IMHAMHUYECKOM PABHOBECHUH CO CBOEH KUJKOCTBHIO, HA3bIBACTCS
Hacvluarowum WIA HAcbliyeHHbIM. [unamuyeckoe pagnogecue — 3TO COCTOSHHE INpHU
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIONIUX M3 KUJIKOCTH, PABHO YHUCIY MOJEKYII,
BO3Bpalarmmuxcss ooparHo. Eciu nuHaMu4eckoe paBHOBECHE HE COONIOAaeTcs — map
SABJISIETCA HEHACHIUEHHBIM.

Macca BOASHOrO mapa, coepsKamerocs B 1 M BO3myxa, Ha3bIBACTCH abCONIOMHOL
enasxcHocmoio. C TIOBBIICHUEM aOCOJIOTHOM BIAXXHOCTH TMapbl BOJBI BcCe OOJIbIIE
MpUOJIMKAIOTCS K COCTOSIHMIO —HAChIAIONmero mnapa. MakcumanbHoti  abconomuou
8I1ACHOCMbIO TIPU TAHHOUM TeMIepaType SBJISIETCS Macca HACHIIAIOIIETO BOASHOTO Mapa B
1 M3 Bo3yxa.

[Tap He siBSETCS Ta30M B CTPOTOM CMBICJIE 3TOro ciioBa. ['a3 — 3TO arperatHoe
COCTOSTHME BEIIeCTBa MpH JIaHHBIX TemmepaTrype u JnapieHuu. [lap ke He sBlseTcs
arperaTHbIM COCTOSIHUEM BEIECTBA, MOTOMY YTO arperaTHbIM COCTOSIHUEM BEIIECTBA MPHU
JAHHBIX TEMIIEpaType W JaBJICHUM SBIISICTCS JKUJKOE COCTOsIHME. B CBs3W ¢ 3TuM
MIOBEJICHHE TIapa OTJIMYAETCs OT MOBeJIeHU ra3a. B rpy6om mpulimkeHuu ra3oBbie 3aKOHbI
MOTYT OBITh MPUMEHUMBI K HEHACHIIIEHHBIM TapaM. [loaToMy sl omucaHusT COCTOSIHUS
BOJISTHOTO Mapa B aTMocepe 00bIYHO UCTIONB3YIOT YpaBHeHUe Kitaneiipona—MeHesneena:

— —RT
V= (1)

3neck, ' — mapruanbHOe MaBieHHUE (YIPYrocTh) BOASHBIX MapoB, V — 00beM, 3aHIMaeMBbIii
mapom, M — ero macca, ,,— MOJIpHAs Macca, R — yHuBepcasibHasi ra3oBasi MOCTOSIHHAS, | —
abCoI0THAs TeMIiepaTypa.

llapyuanbroe Oasnenue — 4acTb OOILIEro JaBJICHHS, OTHOCAIIAACS K OJHOMY U3
KOMITOHEHTOB Ta30BOM cMmecu. MaremMaTH4yeckd OHO paBHO JaBJICHHUIO, KOTOpOE Ta3
OKa3bIBaJl Obl B OTCYTCTBHUHM JIPYTUX KOMIIOHEHTOB ra30BOM CMECH.




[Ipu onMHaKOBOM TeMIepaType OTHOIIEHHE a0CONIOTHBIX BJIAXKHOCTEH B JABYX Pa3IUYHBIX
COCTOSIHUSIX UMEET BU/I:

p_h @
P,

i€ p1 ¥ p2 — INIOTHOCTh BOJSHBIX MAPOB B IBYX PA3TUYHBIX COCTOSHUSX.
N3 (2) cienyet, 4To Mepoil aOCOMIOTHON BIAXKHOCTH MOKET OBITh BEJIMUYMHA MaplHaIbHOTO
JaBJICHUs BOJSAHBIX MapoB B atMmocdepe. [loaromy 0OBIYHO abcontommuol 61axcHoCmbio
NPUHATO HA3bIBAaTh YIPYTOCTh BOJSHOTO TMapa W BBIPAXKATh €€ B MWIIUMETpPax PTYTHOTO
cronba. B cucteme CU sta BenmmunHa uzmepsiercs B [lackansx.
OmnocumenvHol _81AACHOCHIbI0 HA3bIBACTCSI OTHOILICHUE aOCOMIOMHOU BIANCHOCU K
MAKCUMATILHOU  AOCONIOMHOU  81AMCHOCMY TIPU JTaHHOW TEeMIEpaType, BBIPpAXKEHHOE B
npoiieHTax. OHa onpeeNsieTcs] BRIpaKEHUEM:

f:P_(F:W)_lOO%, (3)
rne P — ympyrocts BomsHBIX mapoB mpu Temmeparype t, P @Y — ympyrocts mapos,
HACBHIIAIONINX BO3IYX MPH TOH JXXE TemIeparype (TeMIepaType CyXoro TEepMOMETpa).
®duznyecku, P yucieHHo paBHa aOCOIIOTHON BIAKHOCTH BO3/1yXa.

OTHOCHUTENBHAST BIIAXXHOCTh XapaKTEPU3YET CTENEHb HACBIIIECHUS BO31yXa BOJISHBIM
IIapoM.

Temneparypy tp, Ipu KOTOPOM BOISHOM Iap CTAHOBUTCS HACBHIMICHHBIM, Ha3bIBAIOT
moukou pocel. IIpn oxJ1a)keHuu BO3lyXa 10 TOYKH POCHl HAUMHAETCS KOHJICHCALNs [1apOB:
MIOSIBJIIETCS TYMaH, BBINAAAET poca. Touka pochl XapaKTEpU3yeT BIAXKHOCTb BO3yXa, TAK
KaK OHa IT03BOJISIET ONPEAEIUTD MapLUalbHOE JAaBJICHUE BOISHOIO I1apa U OTHOCHUTEIBHYIO
BJIAKHOCTb.

BrnaxxHoCcTh BO3IyXa H3MEpSIETCS € IOMOIIBIO THTPOMETPOB (Tped. ¥ Ypdg —
BJIQXKHBIN) U NICUXPOMETPOB (VOTPOC — XO0IOAHBIN). CyIIeCTBYIOT IUCTAaHIIMOHHBIE METOIbI
ONPENEIICHUS] BIAXXHOCTUM BO3AYyXa, HCIOJIB3YIOIIME JAa3epHbIE W PaTIUOMETPUUYECKHUE
npuOOpEl. DTH METOJABI IMO3BOJSIOT MNPOU3BOJIUTHL H3MEpPEHHs ¢ Oopra camojiera u
METEOPOJIOTUYECKUX CIIYTHUKOB 3eMJIM. B THCTAaHIMOHHBIX NICUXPOMETPAX UCIOJb3YIOTCS
TEPMOMETPHl  CONPOTUBJIEHUS,  TEPMHUCTOpPBI,  Tepmomapsl. B OpeHOyprckom
roCyJlapCTBEHHOM YyHHUBepcUTeTe B «JIHCTUTyTE MHKpPO- M HAHOTEXHOJIOTHMI» BEIyTCS
HCCIIEOBAHMS MO CO3JAHUI0 OYEHb TOYHOIO JaTyMKa BJIAXHOCTU. JlaTYMK OCHOBaH Ha
ontuueckux cporicTBax Mosiekys JIHK, cnocoOHBIX MOTomarh BOJAsSHbIE Mapbl B BO3IyXE.
PaccmoTpum KitaccHuueckrue METOIbl ONPEIEICHUs BIaXKHOCTH BO3yXa.

2 OnpenesieHne OTHOCUTEIBLHOM BJIAKHOCTH € IOMOIIbI0 ICUXPOMETPOB

Ilcuxpomemp Ae2ycma COCTOUT U3 JABYX TEPMOMETPOB, NOMEIICHHBIX HAa OJHOM ILHTKE.
bannoHunk ogHOTO W3 TEPMOMETPOB OOBs3aH OATHCTOM, KOHEI[ KOTOPOTO TOTPYXKEH B
CTakaH4yuK ¢ BoJoi. Cyxoil TepMOMETp MOKa3bIBa€T KOMHATHYIO TEMIIEPATYpYy.

bnaronapsi ucnapeHuro BOJbl ¢ OarTucra, 00Jierarouero OaJJIOHYUK, TaK Ha3bIBAEMOIO
«BJIAXKHOTO TEPMOMETpPa», TMOCIEAHUN TOKa3bIBACT TeMIeparypy Oojiee HU3KYI0, YeM
coceHUN cyxoil TepmomeTp. Uem MeHbIE BIAKHOCTh OKPY)KAIOIIETO BO3AyXa, TEM
MHTEHCUBHEE MCIIapEHUE U TEM HIDKE MMOKa3aHUe BIAKHOro TepMomMeTpa. OTMETKH MO JBYM



TEPMOMETpPaM JAI0T Pa3HOCTh TEMIIEPATYP, KOTOPAasi U XapaKTEPU3yeT BIAKHOCTh BO3AYXa.
Jlist  ompeneneHuss OTHOCUTEIBHOW BIAQXHOCTH BO3JyXa TMOJIB3YIOTCS TabauiaMu
IICUXPOMETPUYECKON pa3HOCTH. 110 pa3HOCTH IMOKa3aHMI CyXOT0 U BIAXKHOTO TEPMOMETPOB
OTBICKMBAIOT UCKOMOE 3HaueHue f. 3Has OTHOCHTENBHYIO BIQXKHOCTD, MOYKHO ONPENCITHTh U
abcomoTHyt0. [Ipy N3BECTHON OTHOCUTETHLHOM BIIAXKHOCTH a0COTIOTHAS BIIAYKHOCThH PaBHA:

f R (4)
100%

3uauenue P @Y maxonar mo rabnune 3Havennii (mpunoxenue 1).
H

Acnupayuonnwviiit ncuxpomemp Accmara COCTOUT U3 JIBYX TEPMOMETPOB, YKPEIICHHBIX Ha
OJIHOM IITaTuBE. balsIOHYNK OJHOTO U3 TEPMOMETPOB OOBsA3aH OATUCTOM, KOHEL KOTOPOTrO
IIOTPY’)KEH B CTAaKaHYMK C BOJMOM. B BepxHEH YacTu IITAaTUBA HMMEETCS BEHTUIIATOP,
IIPUBOJAMMBIA BO BpAILlEHUE YaCOBBIM MEXAaHHW3MOM, KOTOPBIA 3aBOAMTCS KIOYOM, IpU
yCTaHOBUBLIEMCsI pexxume ucnapenus. Korga temmeparypa BIaKHOTO TEPMOMETPA TOXKE
yCTaHOBUTCS, puxo Termna Qi u3BHe OyaeT paBeH pacxoay Teruia Q, Ha UCapeHue BOIbI
C MOBEPXHOCTH TepMomeTpa. Toraa no 3akoHy Herorona-Puxmana nmeem:

Q=at-t S, (6

roe (t — t;) — HaOnromaemasl pasHOCTh TEMIIEpaTyp, Si — IMOBEPXHOCTh Oa/UTOHYHMKA
TepMOMETpa (BIAXKHOT0), & — KOA(P(ULUHUEHT MPONOPIUOHAIBHOCTH.

CKopoCTh  UCHapeHUs BOJBI C OXJIAKIAIOMIEH  MOBEPXHOCTU BJIQYKHOTO
TepMoMeTpa (Macca BObI, UCHIAPSIONIASCSA B €IUHUILY BPEMEHH )
52 PH(GIIG}K) _ P
M~ p ,(6)

amm

rae S; — IUIoHab MCHApSIONIel MOBEPXHOCTH, P — ympyrocth mapoB, HaXOSIIMXCS B
Bo3ayxe, P ™9 _ ynpyrocTh HACBILEHHBIX IIAPOB MDY TEMIEPATYPE BIAXKHOIO
TepMoMeTpa, Py, — aTMocepHoe nagieHue.

BBost KO3 GUIMEHT MPOMOPIUOHATIBHOCTH K, MMeeM

k . S P (enam) __ P . 7
D Q
Pacxoj PHEpruM Ha UCHIAPEHHE: o
k‘)S P(snam) _P
Q2_M. ] = I ()
rae A— ynenbHas TEIUIOTa MCIIAPCHUSL.
[pupasuusas Qi k Q; momyunm: ~ P=P 0 —A".P_ -t (9)
(8n1a3#)
as P77 -P
A4 =T = (10)

ks, P,. t-t



3mech A — TMOCTOsSIHHAS, KOTOpas B 3HAYMTEILHOW MEPE 3aBUCUT OT CKOPOCTH JBHIKEHHS
BO3/yXa U MIOATOMY JUISl BCSKOTO IICUXPOMETPA ONPEIENSIETCA OTAEIBHO.

Broipaxxenue (9) HOCUT Ha3zBaHHMe NCHXpoMeTpuueckoil (opmynbl. OOBIYHO BIIAXKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOKHO ObLIO cuuTaTh S1=S,. Toraa

A =. 4 (11)

v A

B Takom cnyudae 3aBUCHMOCTh Kod(pduimeHta 4 OT CKOPOCTH OOTEKaHHS BO3yXOM

pe3epByapoB TEPMOMETPOB IMPEJICTaBICHA Ha PUCYHKE.
A
0,001300

0,001200
0.001100

0,001000

0,000900
0,000800

1l

0,000700 -

||
il

-

0 1 2 3 A4
M cex
Pucynok 1 — 3aBUCUMOCTB BETUUUHBI A OT CKOPOCTH MPOXOKICHHS BO3IyXa
gepes npuoop

CKOpOCTh BO3YIIHOTO MMOTOKA, CO3AaBAEMOT0 MPYKUHHBIM acCIUPaTOPOM (BEHTHIISITOPOM),
00BIYHO cocTaBisgeT (2—2,5) m/c.

[Ipn momouu Kiroya 3aBOJAT YacOBOM MEXaHM3M [0 TIpenesa M MOocie YCTaHOBJIEHUS
nporiecca HMCIAPeHUsT OTCUYMTHIBAIOT TeMmIepaTypy Ha oboux Ttepmomerpax (t u ty).
Benmuuunaer P, 6epyT u3 ncuxomerpuueckux tabdnui. P, omnpenensioT mo OGapometpy.
3nauenue A paccuuthiBaercs no dopmyne (10). ng onpenenenust A senuuuny P cnegyer
B35ITh U3 JJAHHBIX U3MEPEHUI IICUXPOMETPOM ABrycra.

Acnupayuornnwiii ncuxpomemp Accmana MB-4M

Pabota ncuxpomerpa Accmana MB-4M ocHOBaHa Ha 3aBUCUMOCTH Pa3HOCTH TEMIIEPATYP
CyXOro U CMOYEHHOTO TEPMOMETPOB OT BIIAXKHOCTU OKpy»Karouero Bozayxa. [Icuxpomerp
COCTOUT W3 JABYX OJIMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUICHHBIX B CIEIHATbHOI
ompaBe, W AacmupanMoHHOW royioBKU. OmpaBa mpeacTaBisieT coboi  TPYOKy,
pa3/IBaMBAIOIIYIOCS KHU3Y, C 3alIUTHON MieHKo. K HIKHEN pa3IBOCHHON 4acTu TPYyOKH C
NOMOIIbIO  MJIACTMACCOBBIX ~ BTYJOK TMPHUKPEIUIEHbl JBa MarpyOka, SBJISIOLIUXCS
paAuaIMOHHON 3alllUTON pe3epByapoB TEPMOMETPOB. BepxHuil koHel] TpyOKU COEIMHEH ¢
acrupaTropoM. ACIMpanroOHHAs TOJOBKA COCTOUT U3 3aBOJHOTO MEXaHU3MAa U BEHTWIATOPA,
KOTOpPBIE 3aKpbIThl KonnakoM. [IpyXuMHa 3aBOAHOTO MEXaHHM3Ma ICHUXpoMeTpa AccmaHa



MB-4M 3aBoautcs kitouoM. [Ipu BpamieHny BEHTUISATOpA, B IPUOOP BCACHIBAETCS BO3AYX,
KOTOPBIN 00TEKAET pe3epByapbl TEPMOMETPOB U IMPOXOAMT 10 BO3AYXOIPOBOAHOM TPyOKeE K
BEHTWJISITOPY U BBIOpAchIBAE€TCS HApy)Ky depe3 Mpope3u B aclupaTtopHoi ronoBke. Cyxoi
TepMoMeTp OyAeT TMOKa3plBaTh TEeMIepaTypy BO3AyXa, a TOKa3aHUS CMOYEHHOTO
TepMOMETpa OYIyT MEHbIIE H3-32 OXJAXICHHS, BBI3BAHHOIO MCHApPEHHEM BOJIbI C
HOBEpXHOCTU Oartucra oOseratomero OauIOHUYUK TepMoMeTpa. [l  onpexneneHus
BJIQXHOCTH IO IIOKAa3aHUSAM CyYXOrO0 M  BIIQXKHOTO TEPMOMETPOB  HCHOJB3YIOT
MICUXPOMETPUUECKUE TAOJINLIBI.

Jis  ompeneneHus aOCONIOTHOM BIaXKHOCTH HEOOXOAMMO HCIIOJIB30BATh 3HAUYEHUS
aTMOC(EpHOTO JaBJIEHUSI, KOTOPOE U3MEPSETCS OAPOMETPOM.

bapomemp-anepouo

bapomerp sBiserca npuOOpOM HENPEPHIBHOTO JEHCTBUS, MPEIHA3HAUYEHHBIM JJIs
OpPUEHTUPOBAHHBIX HAOIIOJACHUN B IOMEUICHUSIX 32 U3MEHEHUEM aTMOC(EpPHOro JaBJIECHUS
B reorpauueckux pailoHax, pacnoyioKeHHbIX He Bblie 300 METpOB HaJl YPOBHEM MODS.
BapomeTp mpeacTtaBisier coOOM MEXaHMUECKUU CTPEOYHBIA mpubop, paboTaromuii OT
BO3JICCTBHSI aTMOC(EPHOr0 J[aBJIICHHS HA AHEPOUJHBIM UYYyBCTBUTENbHBIA 3J€MEHT. B
KOHCTPYKIMU OapoMeTpa MpeAyCMOTpPeH OMMETAIUIMYECKUH (COCTOSIIMN U3 3 METaioB)
CTPEJNIOYHBIM TEPMOMETpP, HW3MEPAIOIIMM TemuepaTypy Bo3ayxa. JluamazoH u3MepeHui
nasnenus ot 695 o 805 mm. pt. cT. (oT 0,927 10 0,1073 MITa).

Jlist onipezienieHrs XxapakTepa U3MEHEHHUs J1aBlIeHUs (PUKCHUPYIOIIAsICS 30J0THUCTas CTPENKa
coBMmelaercss (MpuM TOMOIIM PYYKH, pacHOJIOKEHHOM Ha cTpesnke OapoMerpa) ¢
MOKAa3bIBAONIEH YEPHOM CTpENKOW. J[aHHOE MEHMCTBHUE CIEAYET BBINOJHITH TOJBKO C
pa3pelleHus IpernoaaBaTess Wik HHXeHepa 1abopatopuu!

DNeKmpoHHbILL OAMYUK 8IAHCHOCMU U MEeMNepamypbl

DJEeKTPOHHBIM JaTUYMK BIIAXXHOCTU M TEMIIEpaTyphl BBIIOJHEH Ha OCHOBE LH(POBOTO
natunka DHT11. DHT11 - 310 un@poBoii JaTYMK BIA)KHOCTH U TEMIIEPATYPbl, COCTOAIINN
13 TEPMUCTOPA U €MKOCTHOIO JJaTYMKa BJIAXKHOCTH. Takxke MaTdyuk colepkuT B cede ALIII
IUTsl IpeoOpa30BaHMs AHAJIIOTOBBIX 3HAYEHHWH BIIAXKHOCTH M Temreparypbl. s paboTsl ¢
natuukoM DHTI11 ucnonb3yercss Arduino 6ubnaumorexka DHT. [l TouyHOCTH ompenesieHus
OTHOCUTEJIBHOM BIAXXHOCTU BO3/yXa, MOKa3aHUsl MPpUOOpa HEOOXOJUMO CHUMATh, KOT/1a OH
npopaboran He MeHee 10 MUHYT. UTOOBI BBIKIIIOUUTH 3JIEKTPOHHBIM JATUMK BIAKHOCTU
JOCTATOYHO BBITAILUTH €70 BUIKY U3 DJIIEKTPUYECKOU CETH.

1 IMopsinok BHINOJIHEHUSI padOTHI

Yacts 1. Onpenenenue OTHOCHUTEJIBHOW U a0COJIFOTHOM BJIAKHOCTH
BO3/yXa C MMOMOIIbIO IICUXpOMETpa ABrycra

Hauepture Tabmuiy 1
Tabnuma 1 — 3HaueHus1, MOTyYSHHBIE C IIOMOIIBIO ICHXpOMETpa ABTycTa

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




Onpenenure TemMneparypy Cyxoro t., U BIaXHOTO l4..,c TepMOMeTpa. [lokazanus 3aHecure
B Tabnuiy 1. TeMnepaTypy OKpyIJIiTE 10 LIEJIBIX YUCEN.

Hcnone3ysi TMCHUXOMETPUYECKYI0 TaONuIly, pachojiO)KEHHYI0 Ha CTEHJEe, HaWauTe
OTHOCHUTENIbHYIO BIaXXHOCTH f. J7st 3TOr0 paccumraiite pasHOCTH TeMIIEpaTyp BIKHOTO U
cyXxoro TepMoMeTPOB (teyx - teran. [loKa3anus 3anecuTe B Tabmuiy 1.

Hcnonb3ys npunoxenue A, HaWUTE TABJICHUE HACHIIIECHHBIX MapoB Py ()

I TEMIEPaTyphl cyxoro Tepmometpa. [lokazanus 3anecute B Tabnuiy 1.

Ucnonsiys hopmyiy (4) paccunTtaiite aOCOIOTHYIO BIAKHOCTh Bo3ayxa P, [la. Tlokazanus
3aHecuTe B Ta0mIuIy 1.

PaccuuraiiTe aOCOMIOTHYIO BIAXKHOCTh BO3AyXa p B Kr/m°. Jlnsg storo us ypasHenus (1)
BBIPA3UTE INIOTHOCTH:

_m_ P J7 P ,(12)
P____._:—
v T. R T..'Ry

cyx

rae Ry =461,5 JIx/(kr-K) — yHuBepcaibHas ra3oBasi IOCTOSIHHAS JIJIsl BOJSIHOTO Mapa;
Tepx = ton + 273,15 — TemnepaTypa cyxoro TepMoMeTpa (B KeJIbBUHAX).

Yacts 2. Onpenenenue OTHOCHUTEJIBHOU U a0COJIIOTHOM BJIQYKHOCTHU
BO3/yXa C MOMOILIBIO TicuxpomeTpa Accmana MB-4M

Hauepture Tabnuiy 2

Tabnuua 2 — 3HaueHusl, MOJTyYEHHBIE C TOMOIIIBIO TiIcuxpomeTpa Accmana MB-4M

tcyx, °C (tenaoc, f,% |(erasnc) Porv, lla [P, ITa  p, x2/M®
°C P, ,lla

Omnpenenure temmepaTrypy cyxoro Tepmomertpa t.,. Ilokazanus 3anecure B Tabmuiy 2.
TeMmmeparypy OKpyIJIsINTE A0 LIEJIBIX YHACEIL.

[lepen BBITTOJIHEHWEM JAHHOW 4YacTH J1aOOpaTOpHOW pabOThl, YTOUYHHTE y HWHXKEHEpa
nabopaTtopuy WU TpenojaBaTelis, FOTOBA JIM YCTAHOBKA K MPOBEACHUIO JIAOOPATOPHBIX
uccienoBannii. Korma nmabopatopHasi ycTaHOBKa rotoBa K pabore, 3aBeUTE MPY>KUHHBIN
MEXaHU3M BEHTHJIATOpa C MOMOIIbIO Kitouya (moutu Ao mpexaena). Oxupaite OCTaHOBKU
BEHTUJISATOPA.

Korna BEHTWJIATOpP OCTaHOBWIICS, ONPENEIUTE TEMIIEPATYPY BIIAKHOTO TEPMOMETPA tqranc.
[Tokazanue 3anecute B TaOauILy 2. TeMnepatypy OKpYIJISIHTE 0 HEJIbIX YUCE.

Ucnons3yst rpaduk U3  TpWIOKeHUs b, onpenenure BEIUYUHY  OTHOCUTEIIBHOU
BJIQXKHOCTH Bo3ayxa. [lokazanue 3anecure B Tabnuity 2.

Omnpenenure BeIMUYMHY aTMOC(EpPHOTO MaBICHHS B MAcKajsaX, HUCHOib3ys Gapometp (760
MM. pT. c¢T. = 101 325 ITa).

Hcnons3ys npuiiokeHue 1, HaWAUTE NaBIE€HUWE HACBILIEHHBIX MApOB ISl TEMIEpPaTypbl
BIAXHOTO Py "% tepmomerpa. [lokasanus 3anecute B Ta0uILy 2.



N

[Ipeobpazyss popmynsr (9) u (11), momyuum ¢opmyay s aOCOTIOTHOW BIAKHOCTHU
BO3/yXa B MACKAJIAX:

P = PH(SHGM) - A ) PGmM tCyX - tBﬂGH ) (13)
B nannoit na6oparopHoii padote kodQpduuuent A MpUHUMAET 3HaUYeHHE paBHOE 6,62-10™
°C. Ilokazanue 3aHecuTe B Ta0OIUILYy 2.
Paccuuraiite aGCOMIOTHYIO BJIAXHOCTH BO3AyXa p B KI/M° ¢ momompio (dopmyisr (12).

Iloka3aHue 3aHecute B TaOIHILy 2.

Yacts 3. OHpGI[CJ'IeHI/IG OTHOCHUTEJIBHOM BJIAKHOCTH BO3JyXa C IMOMOIIBIO 3JICKTPOHHOI'O
JaTdrKa BJIA>KHOCTH

BxiirounTe 351€KTPOHHBIN TATYUK BJIAKHOCTH.

Onpenenute 3Ha4€HUE OTHOCUTEIBHOM BIA)KHOCTH BO3AyXa.

JI71st paboThI € SJIEKTPOHHBIM JIATYUKOM BJIAXKHOCTH HEOOXOJIUMO BKJIIOUUTH BUJIKY JIaTUHUKA
B DJIEKTpUUYECKYr0 ceThb. Ha skpaHe gucries BbICBETATCA ABa cooOiienus. [IpuBenem
puUMep COOOIEHUN:

Temperature: 28 C — 03Ha4aeT, 4YTO TEMIIEPATYpPA B TOMEIIEHUHU cocTaBiAeT 28 °C;
Humidity: 18% — o3Hauaer, 4TO OTHOCHTEIbHAS BIIAXKHOCTh B IIOMCIIEHHH COCTaBiseT 18
%.

BrikiirounTe 3€KTPOHHBIN JaTUYUK BJIAXKHOCTH.

Yacte 4. CpaBHHUTCIBHBIA aHANIM3 BEIMYMH OTHOCHUTEIBLHONW M aOCOJIFOTHON BIAKHOCTH
BO3/IyXa

Jmg  CpaBHUTEIBHOIO AaHalW3a 3HAYEHUM OTHOCHUTEIBHOM  BJIAXXHOCTH  BO3/yXa,
MTOJTYYEHHBIX C MOMOIIBIO Pa3HBIX MPUOOPOB, HEOOXOIUMO HAHECTH MOJYyUYCHHBIC 3HAUCHHS
Ha YHCIOBYKD OCh C YYE€TOM JOBEPUTEIBHOIO HHTEpBANA. [[ns Tpex HCHOIb3yeMBbIX
MPUOOPOB U3BECTHBI 3HAUCHUST A0COIIOTHOM ONMIMOKHU OTHOCUTEIILHOU BIQXKHOCTH BO3/yXa,
MOJy4aeMOW B PE3YJIbTATE IKCIEPUMEHTOB. OHU COCTABIISIOT:

1St ncuxpomempa Aseycma Af = 7%
IUISL acnupayuorno2o ncuxpomempa Acemana Af = 6%
IUISL 271eKMPOHHO20 oamuuka enasxcHocmu Af = 5%

PesynbTupyromee 3HaueHHWE OTHOCHUTEIBHOM BIIAXHOCTH BO3[yXa IIOJIy4dM Ha
NepecevYeHUN TOBEPUTEIBHBIX HHTEPBAJIOB ISl TPEX MPUOOPOB.

B ciyuae ecnu noBepuTeNbHBIE HHTEPBAJIBI HE MEPECEKAIOTCS, PE3yIbTHPYIOIIEe 3HAYCHHE
OTHOCHUTEIIFHOW BJIQKHOCTH BO3[yXa HAaXOJWM Kak CpeiHee apupMeTHdecKoe MOKa3aHW
OT TpeX MpUOOPOB.

Pesynprupytomee 3HaueHHe aOCONIOTHOW BIAKHOCTHM BO3JyXa HAaWTH KaK CpelaHee
apupMeTndecKoe s 3HAYCHUH, IMOJNYYCHHBIX C TOMOIIbIO TCUXpOMETpa ABrycTa U
acIMPAIIOHHOTO IICUXpoMeTpa AccMaHa.

Ilpumep:



IIyctb, B pe3ynbTraTe H3MEPEHUHl OTHOCUTEIBHOW BIAXHOCTH BO3AYyXa, IMCHUXPOMETP
Agrycra onpenenui ero paBHbiM f = 35%, acnupanmonnslit icuxpomerp Accmana f = 31%,
a AJIEKTPOHHBIN JaTyuK BraxHoctu f = 29 %. HaHnecem 3Tu 3Ha4eHUsI HA YHCIOBYIO OCh C
Y4E€TOM BEITMYMHBI A0COTFOTHOM OMIMOKH (PUCYHOK 2):

PucyHok 2 — CpaBHUTENBHBIN aHAJIN3 BEJTUYUH OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa
N3 momyd4eHHOTO pPHCYHKa BHJIHO, YTO 3HAYEHUE OTHOCUTEIIBHOW BIIAXKHOCTH BO3/yXa
cocranisiet f = 31+3%.

Yacts 5*. OHpeI[eJ'ICHI/IG 3HAYCHUA TOYKH POCHI B IIOMCIIICHUHA

Hcrnonb3yss BEMWYMHY OTHOCUTENBHOW BIIAKHOCTHM BO3/yXa, MOJYYEHHYIO B 4YacTu 4,
OmpeNenuTe TOYKY pOChl B TMoOMelleHuH. [[is 3Toro Bocmosb3ylTech TaOiauIeid B
MpWIOKEHUU B, Mpu 3TOM HCMONB3YHTE CpelHee 3HAUYE€HHWE OTHOCUTEIHHOWU BIKHOCTHU
BO3/lyXa (OKpyrjsii B OOJIBIIYIO CTOPOHY) M TOKa3aHUE TEPMOMETpa B IJIEKTPOHHOM
JTaTYNKE BIAKHOCTH.

3anuiuTe BBIBOJI IO BCe labopaTopHOU padoTte.



N

B cayyae IIMUCTAHITMOHHOTO OOYYEeHHUsS HEOOXOQJMMO BBIIIOJHUTE
BHUPTYAJILHYIO JJA0OPATOPHYIO PAOOTY.

Bupmyanvnoui Ilcuxpomemp Aecycma

Jlns

BBIITOJIHCHU A

nabopaTtopHoOi

paboThI

IepennuTe

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

Ha

JTAaHHBIN

CauT:

Ilepen BaMH pacroynioXkeH CTEHJ, KOTOPBI COCTOUT M3 JBYX TEPMOMETPOB (CyXOro u
BJIQXKHOT0), MyJIbTA YIPABICHUS U ICUXPOMETPUUECKON TaOIUIIBI (PUCYHOK 3).

Cyxom TepmomeTp

BAGXKHbIV TEPMOMETP

BNaXXHOCTU BO3QyXa

Habnwogenue 3a oxnaxgeHmem Boabl
npu ee ucnapeHun u onpegeneHune

Parmocts

CYXOro

o TepmomeTpa, °C
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Pucynoxk 3 — Crenn BUpTyalibHOM 1a00paTOPHOM pabOThI

Il akTUBAUU TaOJHIIBI

«IIcuxpomeTpuueckas TabIUIAY.

Xoo pabomuwi

Hauepture Tabmauiy
Ta6nuna 3 — 3HaueHus, MOJTYyUYECHHBIC C IOMOIIBIO TICUXpOMETpa ABTycCTa

YCTAHOBUTC I'aJIOUKy

B

IyHKTE

NCUXPOMETRUNECKTR
Tafanue

tcyx, °C

tenaorc, °C

f, %

(cyx)
P,

, 1la

P, Ila

D, Ke/M°

CHuMUTE MIOKa3aHUS C CYyXOTr0 TEPMOMETPA i)y
B nynbTe ynpapnenus Haxxmute KHONKy «Ilyck». OOparutre BHUMaHuE, 4TO TeMIlepaTypa
Ha BJIAXKHOM TEPMOMETpPE Havaja najaartb!
Korma temmeparypa Ha BIIQ)KHOM TEPMOMETPE TMEPECTAHET HM3MEHATHCS — CHHUMMTE
MOKa3aHUE YCTAHOBUBUICHCS TeMmepaTypbl tgq,. 3HAUE€HHUE, MOIYYEHHOE Ha IyJIbTE
YIpPaBJICHUE HE YUUTHIBATD.


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

no

Hcnonb3ys NCUXpoMeTpUdecKylo — Talmiuily, HaWauTe  OTHOCUTENBHYIO BIA)KHOCTb
Bo3ayxa f.

Paccunraiite abCOMIOTHYIO BIAXXHOCTh BO3AyXa, HCIMONB3ysA (opmyrny (4). Hcnons3ys
IpUIIOKEHNUE |, HAliuTe NaBIEHHE HACKIIEHHBIX TapoB Py @V

IS TEMIIEPATYPBI CyXOro TEPMOMETPA.

KOHTpOJII)HBIe BOIIPOCHI

Yro Has3biBaeTcs aOCONIOTHOM M OTHOCUTENIBHOM BIAXHOCThIO? YKazaTh €IMHUIBI UX
U3MEPEHUM.

Yto Ha3bIBAETCS HACBIIEHHBIM I1APOM, TOYKON POCHI?

Yro mpenctaBistoT co0oil Takue MmpuOOpbI, Kak MCUXpOMETp ABrycTa, aclMpalMOHHBIHN
ncuxpomerp Accmana, 6apomerp.

Kak BBIUHUCINTH OTHOCUTENBHYI0 U aOCOJIIOTHYIO BIQXXHOCTh BO3JyXa C IOMOIIBIO
ncuxpomerpa Asrycra?



[Tpunoxenune A
(cipaBOYHOE)

eJIeHrEe HACBIIIIEHHOTO 11apa Boabl 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




[Tpunoxenune b

OmnpeneneHre  OTHOCHUTENBHONM  BIQKHOCTH MO  MCUXPOMETPUYECKOMY  Tpaduky
MIPOU3BOAUTCS B CJIEIYIOLIEM MOPSJIKE:

1. mo BepTUKAJIBbHBIM JIUHUSAM OTMEUYAIOTCS MOKA3aHUsI CyXOro TEPMOMETPA;

2. TI0 HAKJIOHHBIM JIUHUSIM OTMEYAIOTCS MOKa3aHUsI BIAXKHOTO TEPMOMETPA;

3. Ha TEpecedYeHUH OTUX JHUHUA TMONy4aloT 3HAYEHHUS OTHOCUTENIBHON BJIAXKHOCTH,
BBIPa)KCHHBIE B MTPOLICHTAX (TIOJyYE€HHbBIE 3HAYEHUSI OKPYTJISITh B MEHBIIYIO CTOPOHY ).
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[Tpunoxenune B
(cipaBo4HOE)
Tabnuna s onpeneneHust TOYKH POChI

BJIAKHOC

Th 40% 45% 50% [55% [60% 65% [70% [75% B0% [85% (90% [95%

%

TCMIICpAT

ypa

°C

5 153 [F129F  F [9,96]-9,11]-8,317,62 6,89 16,24 -5,6

14,04 11,84110,83
w1 1441131 b }9,8918,99]-8,11]-7,34-6,62 15,89 15,24 -4,6
11,9310,84

3 - b F991}8,95}7,99]-7,16]-6,37 5,62 14,9 [4,241-3,6
13,42[12,16/10,98

-2 - F F898}7,95}7,04]-6,21]-54 462139 }3,341-2,6
12,58(11,22[10,04

-1 - }9,1 F7,98}7,0 [-6,00]-5,21]-4,43-3,66 2,94 2,34 -1,6
11,61[10,28

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

7 -9,07 7,72 1-6,52 |-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 13,74 -2,7 -1,75]-0,87]-0,01/0,87 1,72 2,5 3,26

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

6 15,81 4,451-3.2212,081-1,04]-0,08]0,94 [1,89 2,8 13,68 4,48 5,25

7 15,01 ]3641-2,3911,250,2110,87 [1,.9 2,85 3,77 4,66 5,47 6,25

8 -4,21]-2,831,56 -0,42 [-0,72 1,82 2,86 [3,85 W,77 55,64 6,46 [7,24

9 -3,41]-2,0210,7810,46 1,66 [2,77 13,82 14,81 5,74 6,62 [7,45 8,24

10 -2,62-1,2200,08 [1,39 2.6 [3,72 14,78 [5,77 7,71 [7.6 8,44 9,23

11 11,831-0,4210,98 1,32 3,54 14,68 [5,74 6,74 [7,68 18,58 9,43 10,23

12 -1,0410,44 1,9 [3,25 14,48 5,63 6,7 [7,71 18,65 9,56 [10,42[11,22

13 -0,25[1,35 2,82 4,18 5,42 16,58 [7,66 8,68 9,62 [10,54[11,41[12,21

14 0,63 [2,26 3,76 5,11 6,36 7,53 8,62 19,64 |10,59111,52[12,4 [13,21

15 151 (3,17 4,68 /6,04 7,3 8,48 9,58 [10,6 [11,59[12,5 [13,38]14,21

16 241 1408 5,6 16,97 18,24 19,43 [10,54[11,57/12,56[13,48]14,36[15,2

17 3,31 14,99 6,52 7,9 9,18 [10,3711,5 [12,54/13,53]14,46/15,36/16,19

18 42 59 7,44 8,83 [10,12[11,32[12,46/13 511145 [15,44[16,34[17,19

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

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

21 6,9 [8,62 [10,2 [11,62[12,94/14,1715,33[16,4 [17,41[18,38[19,3 20,18

02 7,69 9,52 [11,12[12,56[13,88/15,12[16,28[17,37/18,38[19,36[20,3 21,6

23 8,68 110,43[12,0313,48[14,82|16,07[17,23[18,34[19,38[20,34[21,28[22,15




24 9,97 11,34]12,94/14,4115,76(17,02]18,1919,3 20,35]21,32[22,2623,15

25 10,4612,7513,86/15,3416,7 |17,9719,15]20,2621,32122,3 23,2424,14
26 11,35113,1514,78/16,2717,64/18,9520,11)21,2222,2923,2824,22 25,14
27 12,24114,05115,7 [17,19(18,57|19,8721,06[22,1823,2624,26[25,22[26,13
28 13,13[14,95(16,61/18,1119,5 [20,81[22,01]23,1424,2325,2426,2 27,12
29 14,02(15,86(17,52(19,0420,4421,75[22,96]24,11125,2 26,2227,2 28,12
30 14,9216,77(18,44(19,9721,38[22,69[23,92]25,08126,1727,2 [28,1829,11
31 15,82/17,6819,36/20,9 [22,32[23,6424,88/26,0427,1428,0829,16(30,1

32 16,7118,5820,2721,8323,26[24,5925,8327,0 128,11]29,1630,1631,19
33 17,6 [19,4821,1822,7624,2 [25,5426,78[27,9729,08/30,14/31,14(32,19
34 18,4920,3822,1 [23,68[25,14[26,49[27,7428,94/30,05(31,1232,12|33,08
35 19,38[21,2823,0224,6 [26,0827,64[28,7 [29,91]31,02]32,1 33,1234,08

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

ypa
°C

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

Kpurepuu ouenku:

— OneHka «5» CTaBUTBHCA, €CIHM YYAIIUMKCA BBIMOJHIET padOTy B MOJHOM 00BEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHUH; CaMOCTOSITEJIbHOM ~ palMOHaJbHO  MOHTHUPYET  HEOOXOJIUMBbIC
000Opy/I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSIX U PEXKUMAX, 00ECIECUUBAIOIIUX
MOJTyYeHHE TPABWIBHBIX PE3yJIbTATOB U BBIBOJOB; COOJIIOJACT TPEOOBAHUS TMPaBUII
0€30MacHOCTU TPyAa; B OTUETE MPABUIBLHO W aKKypaTHO BBITIOJHSET BCE 3alluCH,
TaOJIUIIbI, PUCYHKH, YEPTEKU, TPAPUKH, BEIYUCICHUS; TPABUIILHO BBHITIOIHSIET aHAJIN3
MTOrPEMTHOCTEN.
— Omnenka «4» CTaBUTCA, €CJHM BBIIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIH
JOTMYIIEHBl JIBa-TPU HeJoueTa, He Oojiee ONHOW HEerpyool OmHOKH U OJHOTO
HEJI0YeTa.
— Omenka «3» craBuTCs, eciu paboTa BBIMOJHEHA HE TMOJHOCTHIO, HO O00BEM
BBITIOJTHEHHOM YacTM TaKOB, IO3BOJIAET TMOJYyYUTh NPaBUIbHbIC PE3YyJIbTaThl U
BBIBOJIbL: €CJIM B XOJI€ MIPOBEJICHUS ONBITA U U3MEPEHHUM ObLIH JOMYIIEHBI OIIMOKU.
— Ormnenka «2» cTaBUTCS, €CIM paboTa BBHINOJHEHA HE IMOJHOCThIO U 00beM
BBINIOJIHEHHOM 4YacTH pabOT He TMO3BOJIAT CHeNaTh MPAaBUIIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIOIEHUS TPOU3BOAMINCH HEPABUIILHO.
JlabGopaTopHbie padoThI



JlaGopaTopnas padora Ne 3
OmnpeneseHue NOBEPXHOCTHOIO HATSKECHUS JKUAKOCTH.

Henap 3aHATHSI: HAYYUTHCS OMPEACNATH IMOBEPXHOCTHOE HATSIKEHHUE BOJbI
METOJIOM OTpPHIBA PAMKH.

Ilepen HauyajoM 3aHATHSI HEOOXOAMMO 3HATH: OIpeneicHHe U (HOpMyIy
MOBEPXHOCTHOTO HATSKEHHS BOJBI METOJIOM OTPHIBA PAMKH.

Ilocae 3aHATHA  He00XO0AUMO  YMeTb:  ONpeAeniarTb  KodhduiueHt
NOBEPXHOCTHOTO HATSDKEHUS] C HCIOJIb30BaHUEM (DOPMYIBI  MOBEPXHOCTHOTO
HATSDKEHUSL.

OOopyaoBaHme: KOMIIbIOTEP, VIHTEpHET, MHCTPYKLIMOHHAS KapTa.

Conepxxanue u Teopus.

Y  BCAKOM IKMOKOCTM —  CYILIECTBOBAaHME CBOOOJHOW IOBEPXHOCTH.
MouiekynsipHO€ JaBICHUE HAIPaBICHO BHYTPb XUIAKOCTH, MNEPHEHAUKYISIPHO K
CBOOO/IHOM MOBEPXHOCTH.

Cuiibl NOBEPXHOCTHOI'O HATSKEHHS B OO0 TOYKE MOBEPXHOCTU HAIPaBJICHBI
[0 KacaTeJIbHOM K HEd M MO HOpPMaIM K JIOOOMY 3JIEMEHTY JIMHUU, MBICIECHHO
IIPOBEICHHON HA TOBEPXHOCTH >KHJIKOCTH.

KosdpduimenT 1NOBEPXHOCTHOTO  HATSKEHUS  YUCIEHHO paBeH  CHIIE
MOBEPXHOCTHOTO  HATSKEHMsI, JACHCTBYIOUIEH HAa €OUHULY JJIMHBl JIMHUH,

=
paszelsroniel moBepxHocTh Ha yactu: £ (1)

B cucreme CHU xo3hUIMEHT MOBEPXHOCTHOIO HATSKEHUS - UBMEPAETCS B
H/m.

KoadpuimeHT NoBepXHOCTHOTO HATSXKEHUS 3aBUCUT OT PUPOJIBI JKUJIKOCTH. A
3aBHCHUT TaK)X€ OT TOro, Kakas cpelJa HaxOAMTCS HaJ CBOOOAHOM MOBEPXHOCTBHIO
xuakoctu. CneacTBUEM CHIIBI MOBEPXHOCTHOTO HATSKEHUs, JEHCTBYIOLIEH Ha
€AVHMIYy IUIOIIAAM TMOBEPXHOCTHOIO CJIOS, SIBJISIETCSI MOJIEKYJISIPHOE JaBJICHUE.
KoadduimeHT noBepXHOCTHOTO HATSKEHUS MOXKHO ONPENCNIUTh MyTEM H3MEpEeHHs
CHJIBI, KOTOPYIO HYKHO IMPWJIOKUTh MEPIEHANKYIJIAPHO K TOBEPXHOCTH KUAKOCTH IS
OTpbIBa Pa3IUYHBIX TBEPABIX TEN OT 3TOM nmoBepxHocTU. Ecnu cuna, AeicTByromas Ha
TE€JI0, paBHA MO BEJIMYMHE CUJIE IOBEPXHOCTHOIO HATSYKEHUS, TO TE€JI0 OTOPBETCS.

OpgnuMm u3 cnoco0oB u3MepeHus: Kodp( UIMEHTa G SBISETCA METOJA OTpbhIBA
kosb1a. KoJsblio, M3roTOBIEHHOE U3 MaTepHalia, XOPOLO CMa4YuBaEMOr0 KUIKOCTHIO,
IPUBOJUTCS B CONPUKOCHOBEHHE C €€ IOBEPXHOCThIO. PaccMOTpUM KOJBLO C
BHCITHUM JuamerpoMm (i M BHYTpeHHHM auamerpoMm O, Kacaroieecs MOBEPXHOCTH
JKUAKoCcTU. ToJmmHa koapua b .

HpI/I IMOAHATUN KOJIbIIa C IMOBCPXHOCTH IIPOHUCXOAUT Pa3pbIB IMOBCPXHOCTH
KUIAKOCTH IO KPOMKAM KOJIblIA. ]_—[J'II/IHa I'paHUObI IIEPEA OTPLIBOM KOJIbLA, 110 KOTOpOﬁ
IMPOUCXOAUT pa3pbiB IOBEPXHOCTHU, COCTABIIACT



L=nld + &) =n(d +(d- B)=2xld - B=2a(d,+ D
Nsmeputs cuimy F, HeoOXoauMyro 711 OTphIBa KOJIbIA, MOXKHO 10 hopmyre: . .
(3),
rae + — CpeAHEe YAJIMHCHUEC IIPYKUHBI B MOMCHT OTPhIBA KOJIbIIA.

[lpuHnunuanbHas cxema YCTaHOBKM JJsl OmpeneneHus KodpduimeHTa
MOBEPXHOCTHOTO HATSHKEHUS M300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH

K mpyknHe noJBemmnBaeTcss METaJUIMYECKOe KobLo. Ilepen HauamoM Ka)aoro
OIBITA KOJIBLIO ITPOTHPAIOT U IIPOCYILIMBAIOT. BpallleHrneM BUHTa OIIyCKaeM KOJIBLIO JI0
COIPUKOCHOBEHHUSI C MOBEPXHOCTHIO KHUJIKOCTH, MPH 3TOM HYXHO CIEIUTh, YTOOBI

AKHNIKOCTH HE KacaJlCAa
T@wr <78 AV e vV e vV UT WY v Vo oV g a0 wonn 07 = U0 &V Oun w0 ¥ lw
T — . “CTOJIHK IS

oot bin st Dty s b TN < O R Vb B AN * Pa3HOBCCOB,
BIOHUCAHHBIN B KOJIBIIO.

s O nucanue yCTAHOBKH
‘r " BUPTYAJbHOI

" g MK JJabopaTropHou
’ G padoThI
|
|

200 DKCcepuMeHTaIbHAas
L yCTaHOBKa
B IpeCcTaBIeHa Ha
pucynke. B npaBom
HIDKHEM  yIiy  JaHa
NaHenb  «KUIKOCTHY,
Ha KOTOPOM  MOXHO
BBIOpAThH pon
P 1< 11 [T O C TH.
[Tocepenune,
HaXOJUTCS MaHeNb «apaMeTphl MPYKUHBI M KoJibllay. Ha Hel MOXKHO MEHSTh
KOA(PULMEHT KECTKOCTH MPY>KUHBI, TUAMETP KOJIblIa M TOJIIMHY KoJiblla. HaBeas Ha
KOJIBLIO U yJIEp>KUBAsi MPaBYI0 KHOIMKY MBI MOKHO MPUBECTH B JIBXKCHUS KOJIbIIA.
Jnst Toro, 4To0 OPUNTH B HUCXOAHOE TOJIOKEHHUS HEOOXOJMMO Ha)XaThb Ha KHOIKY
«cOpoc». Mcnonb3ys mpeicTaBlIeHHYI0 YCTAaHOBKY, JOCTUTAaeTCs 11e1b MOCTaBIEHHOM
n1abopaTopHOI pabOTHI.

SWsvEre

—

I11aH BeINOJHEHHS PAadOTHI
1. Tleperimute 1o  cchuike https://www.youtube.com/watch?v=9pcaBm21Jf8 u
IPOCMOTPUTE BUACOYPOK KOTOPBI TOSICHHT, KakuM 00pa3oM IPOBOIMTCS
nabopaTopHas paboTa B peaIbHBIX YCIOBHSX.




2. Iepeitnute mo cewiake http://mediadidaktika.ru/mod/page/view.php?id=346
Y BBITIOJIHSINTE II0CJICA0BATCIIbHOCTD I[GﬁCTBI/Iﬁ, OIIMCAHHBIX HUXKCE.

3aganue. Onpedenenue n0GEPXHOCMHO20 HAMANICCHUA 600bl, MACA, KEPOCUHA.

1. 3anycTUTh BUPTYaIbHBIA CTEH

2. BeibpaTh uccieayeMyro >KUIKOCTh U3 TPEX BO3MOXHBIX: BOJIa, MACIIO, KEPOCHH.

3. YCTaHOBUTH MapaMeTpbl KOJbIA W TPYKUHBL: JKECTKOCTh K, BHYTpEHHUIA
auameTp di, TonmmmHy Konbla h (6u100p oanHvix eenuyun na eaue ycmompenue)

4. OnpenenuTs UIMHY TPaHULIB! Pa3pbIBa M0 OJHOMY U3 PaBEHCTB B popMmyJie (2)

5. IlpuBecTy KOIbILIO B CONMPUKOCHOBEHHUE C )KUAKOCTHIO AX = 0.

6. MenneHHO MOJHUMATh KOJIBLIO, MPHUAaBasi MPHUpAIEHUE CXKaTHIO0 TPy UHBI AX 0.
3adukcupoBaTh NoKazaHUE AX B MOMEHT OTpPbIBA KOJIbLIA.

7. Haxatp kHOIIKY «cOpocy. [Iponenats onbIT 3—5 pas.

8. PaccunTaTh CpeiHIOI0 CHITy YIIPYTrOCTH, KOTOpas B MOMEHT OTpbIBa KOJIbIAa paBHA
CUJIE IOBEPXHOCTHOTO HaTsKeHUsI 1o Gpopmysie (3)

9. Paccunraiite k03 (HULHEHT MOBEPXHOCTHOIO HATsXKEHUs 110 popmyie (1).

10. Pe3ynbTaTel U3MEpPEHNN 3aHECUTE B TAOIULY (pacuemvl HUMce 3anucanvl 00HCHbI
o0bs3amenvHo).

11. PaccuntaTh NOTpEeNIHOCTD U3MEPEHUN.

No — K, dy, | do, | D, | &, a, | L F : a, | AG |
/o A HMm |M |M |[M|M [M |M I:I HwM |H/™M |HM | %
1
2
3

12. CpopmynnupoBaTh BBIBOIBI.

KouTpoJsbHbBIE BONIPOCHI

1. B kakyr CTOpOHY JEHCTBYET CHJIa TOBEPXHOCTHOTO HATSKEHUS?

2. OOBSACHUTH SIBJICHUE TOBEPXHOCTHOIO HATsDKeHUs. YTO Ha3bIBaeTcs
K02(pPULIMEHTOM MOBEPXHOCTHOTO HATSKEHUS?

3. Kakue KOCBEHHBIE METOBI ONpEIETICHUS koapdulrienTa
MIOBEPXHOCTHOT'O HATSLKEHMS BbI 3HaeTe, uX CyTh?

4. OObBsICHUTE MOAHITHE U OIyCKaHUE KUJIKOCTEH B KaMJUIPHBIX TPyOKax,
MOJKHO JIU OIIPEAETUTD = , UCTIONb3YsI KalWUISIPHbIE TPYOKH U Kak?

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

Kpurepun oueHku:

- OHCHKa «S5» CTaBUTHCA, €CIIN yanHHﬁCﬂ BBITIIOJIHACT pa60Ty B IOJHOM OOBEME C
CO6J'IIO,Z[€HI/IGM HGO6XOI[PIMOI>1 MIOCJICA0BATCIIBHOCTH ITPOBCACHUA OIIBITOB )41
I/ISMGPCHI/II\/’I; CaMOCTOSITEJIbHOM PaldluOHAJIBHO MOHTHUPYCT H€O6XOI[I/IMBIC



00Opy1I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSX U PEKUMAaX, 00€CIEUMBAIOLINX
HOJIy4YE€HHUE MPaBWIBHBIX PE3yJlbTaTOB U BBIBOJOB; COOMIOAAET TPEOOBaHUS MPaBUII
0e30MacHOCTH TpyJa; B OTUETE MPaBUJIBHO M AKKYpPaTHO BBINNOJHSET BCE 3allUCH,
TaOJUIBI, PUCYHKH, YEPTEKH, TPaPUKH, BHIYUCICHUS; TPABUIBLHO BHITIOIHICT aHATIN3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIM BBIIOJHEHBI TPEOOBAaHHUA K OLUEHKH «5», HO ObLIA
JIOTIYIIEHbI JIBa-TPH HeAo4YeTa, He Oojee OAHONW HerpyOoill ommOKHM U OJHOTO
HEJ04YeTa.

— OueHka «3» craBUTCA, €clM pabdoTa BBINOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHOM YacTU TAaKOB, IO3BOJIAET IIOJYYUTh MPABUJIbHBIE pE3YJIbTaThl U
BBIBO/JIbI: €CJIM B XO/I€ IIPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBIMIOJITHEHHOM 4YacTh paboT HE MO3BOJIAT CHENaTh IPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUSI, HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

Kontpoabnasi padora Ne 2
Ilo pa3neny «MoviekyasipHasi pU3MKAa U OCHOBBI TEPMOIAUHAMUKID)

1 BapuanT

1. I'a3 B konmnuectBe 1000 monei npu nanennun 1 MITa umeer temnepatypy 100° C.
Haiitu 00beMm raza.

2. Ilpu xakoil TemnepaType CpeHssi KHHETUYECKasi SHEPTUsl OCTYNAaTEeIbHOTO
JIBIDKEHUS MOJIEKYJI ra3a paBHa 12,42-10-21 JTx.

3.UeMy paBHa BHYTPEHHSISI SHEPTHS 5 MOJIb OJJHOATOMHOTO ra3a npu temmneparype 27°
C?

4. I'azy nepenano xonmuectBo TerioTel 300 [k, ero BHYTpEHHSIS SHEPTUS
yBennumiack Ha 200 J[x. YUemy, paBHa paboTa, coBepIIeHHAs Ta30M?

5. TemutoBOM ABHUraTesb MOJTYYaeT OT HarpeBaress dHepruto, pasuyo 1000 J[x, n
otaaeT xonoauwibHUKY 3Hepruto 800 k. Uemy pasen KIIJ[ renoBoro nBuraresns?

2 BapuaHT

1. PaccuuTaiiTe Temneparypy, npu KOTOPOM HaxXoAsATCs 2,5 MOJIb ra3a, 3aHUMAaroIIero
o0bveM 1,66 11 m HaxogsAmierocs 1Mo nasiacHuem 2,5 MIla.

2. Ilpu Temneparype 27°C ngaBienue rasza B 3akpbiToMm cocyne 75 klla. Kakum Oyaet
JaBJIeHUH npu Temnepatype -13°C?

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

4. OnpeaenuTh BHYTPEHHIOIO SHEPTUIO OJJHOATOMHOTO M/I€aJbHOIO ra3a €Cjiv OH
nosryqrut KomudaecTBo TertoTel 1000 [ u coBeprin ripu 3toM padboty 400 [Ix.

5. TemioBo# ABUraTelb 3a IUKII MOJy4YaeT OT HarpeBarels SHepruto, pasHyo 1000
JIx, n otnaet xonoawnbHUKy sHepruto 700 [Ix. Uemy paBen KII] TermioBoro
nsurarens’?

3 BapuaHT



1. B 6amnone oo6bemom 100 1 HaxoauTes 2 T Kucaopoja npu temmeparype 47°C.
KaxoBo naBnenue raza B 6auione? (MojsipHasi Macca Kuciopoza 32 1/MoJb)

2. OnpenenuTb CPEeaHIOI KHHETUYECKYIO SHEPTUIO MOCTYNATENbHOTO IBUKEHUS
MoutekyJ raza npu 17°C.

3. KakoBa BHyTpeHHs1s 3Heprus 10 Moib 0JHOATOMHOIO UeaNbHOTO rasza npu 127°C?
4. Ilpu cooOmeHnu ra3y KoamdecTBa TermioTbl 6M /K OH pacimpuics U COBEPILNI
paboty 2 M/Ix. Haiinure n3MeHEeHUU BHYTPEHHEW SHEPTUHU ra3za. Y BeIUYuIach OHa
WIM YMEHBIINIIACh?

5. Uemy paBeH makcuMaiibHbIi KII/] naeanbHOTO TEMJIOBOTO JIBUTATENs, €CIIN
TeMreparypa Harpesareia paBHa 455°C, a xonmoaunbHuka — 273 °C?

4 BapuaHT

1. Haiimute o0beM Bogopoaa maccoit 1 kr npu temneparype 27°C u gasinernn 100
klla. (MossipHast Mmacca Bojiopojia 2 1/MoJib)

2. Beruncnure n3aMeHEHNEe BHYTPEHHEN SHEPTUH BOJIOPOIA, HAXOMSAIIETOCS B
3aKpBITOM cocy/ie, mpu ero HarpeBannu Ha 10°C. Macca Boopoaa 2 Kr, MOJIsIpHAs
Macca Bojiopoja 2 r/Mob.

3. I'a3y mepenano xommuecTBo TerIoThl 300 JIk, ¥ TIpH 3TOM OH COBEPIIIIT paboTy
100 Ix. YeMy paBHO U3MEHEHNE BHYTPEHHEN DHEPTHUM rasza’

4. B kanuuisipHoit Tpyoke paguycom 0,55 MM KUIKOCTh MOIHSIIACh HA BBICOTY 11
MM. HaiiTn ko3 puIeHT MOBEpXHOCTHOTO HATSKEHUS )KUJIKOCTHU. [1M0THOCTH
xuakoctu 800 kr/m3.

5.TemnnoBoii nBUraTeNh coBepiiaeT 3a 1uki padoty 100 Ix. Kakoe konmmuectBo
TEIUIOTHI MOJY4E€HO MpH 3TOM OT Harpesatens, eciau KIIJ[ npurarens 20%?

S BapuaHT

1. KakoBa Temniepatypa raza npu aasieHuu 100 klla u koHIIEHTpaum MoJIeKy1
1025 m-3?

2. Onpenennute KOHUEHTPALUIO MOJIEKYJI ra3a, Haxoadumerocs noj nasiesuemM 200
klla npu temneparype 300 K.

3. Kak u Ha CKOJIIbKO U3MEHUJIACh BHYTPEHHSISI SJHEPTUs Ta3a, €ClIU MPU €ro
annabaTHOM CKaTUM HaJ HUM Oblia coBepiueHna padora 200 J[x?

4. I'azy nepenano konuuectBo TermioTel 100 [k, ero BHyTpeHHsI SHEPTUS
yBennumiack Ha 50 [x. Uemy, paBHa paboTa, coBeplIeHHas ra3oM?

5. Makcumanbhbiit KIT/] naeansHoro temnoBoro apuratens paBeH 20%. Halinure
TEeMIEpaTypy HarpeBaTes, €l TeMiiepaTypa xonoauibauka 27°C.

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

Kputepuu ouenku:

- «5» cTaBUTHCS 32 Pa0OTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIIMOOK U HEI0YETOB.

- «4» craBuThHCA 3a padOTY, BBHIMNOJHEHHYIO MOJHOCTBIO, HO NPU HAJIUYMHU B HEH HE
OoJiee 0IHOM TPyOOIl U OJHOM HerpyOol OIMMOKK M OJHOTO HeJoueTa, He Oosiee Tpex
HEJI0YETOB.



- «3» CTaBUTbCS, €CIM CTYACHT NPaBUIbHO BBIOJHWI HE MeHee 2/3 Bceil paboThl win
JTONyCTHJI HE Oojiee OJHOW TIpyOoil ommOKH M JABYX HEIOYETOB, He Oojiee OJHOU
rpyooit U ogHOW HerpyOoil omuOku, He Oosiee Tpex HETrpyObIX OIIMOOK, OXHOMN
HErpyooi OmMOKHN U TPEX HEIOUETOB, TPU HAIUYUU 4-5 HEJOUETOB.

- «2» CTaBHUTHCS, €CIH YHUCIIO OIMIMOOK M HEJOYETOB MPEBBICUIO HOPMY OLEHKH «3»
WJIH TIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3nen 3. DaexkTpoguHaMuka
Tema 3.1. DaexkTpryeckoe moJe

Ycrnblii onpoc (YO)
1. Yro HazbIBaroT iekTpuzanuei tena? CrnocoObl AIeKTpU3aluu.
2. YeM oTaMyaeTcss 3JIEKTPOCTATHUUECKOE B3aHMMOJCHCTBHE OT BCEMHUPHOIO

TATOTEHUSA?

OnextpomeTp. UeM onpenesnsercs 3Ha4eHHE dJIEKTPUIECKOTO 3apsiaa’?

3aKOH COXpaHEHMs JIEKTPUUYECKOro 3apsana. M3zonupoBanHas cucrema.

3akoH Kynona.

Kak HanpaBieHa KyJJOHOBCKas CHJIa U KaKOMY 3aKOHY OHa MOJYUHSAETCS?

Enunnna anektpudeckoro 3apsaa. Uro npuaumaercs 3a 1Kn?

B ueM cocTout nmpuHIMN cyneprno3nuuun? (AJisk CUITbl U HANPS>KEHHOCTH )

. Iloka3atb Ha pUCYHKE.

10 DnekTpudeckoe mosie U ero cpoiicrBa. CyIIecTBYET JIM 3JIEKTPUYECKOE II0JIE
pa3IMYHBIX UCTOYHUKOB B OJIHOW M TOM K€ TOYKE M KaK OHU JEHCTBYIOT Ha
AIEKTPUYECKUE 3apsbl?

11.HampsikeHHOCTD 1MOJIs1. EMyHMIIa HAaNIpsS)KEHHOCTH. 3aBUCUT JIU HANIPSDKEHHOCTD

12.mons oT mpoOHOTO 3apsifa MOMENIEHHOTO B JaHHYIO TO4Ky mois? Ot 3apsna,
CO3JAOLIETO MOJIA?

13.YTo Ha3bIBaeTCS TUHHUEH HAMpPsDKEHHOCTH AnekTpudeckoro monsa? [Tokazate Ha
PUCYHKE pachlpeleieHue JIMHUA HaNpsSKEHHOCTH BOKPYT  YEIUHEHHBIX
TOYEUYHBIX 3aps10B. MOTYT JIn OHU MepeceKaThCs UM KacaThCs ApyT apyra?

14.Yto Ha3bIBaeTCs OJHOPOAHBIM 3JIeKTpuueckuM mnosieM? [loka3aTh Ha pHCYyHKe
pacnpeesieHue JMHUN HANPSHKEHHOCTU OJTHOPOHOTO 3JIEKTPUYECKOTO MOJIS.

15.byner nu 3apsKEHHOE TEJIO B DJICKTPUYECKOM T0JIe 00s13aT€NIbHO JIBUTATHCS 110
JUHUSM HANpsHXKEHHOCTH A3TOTO TOJIA, €CIM HHUKaKhe Jpyrue CHIIbl He
JNEUCTBYIOT?

16.Yto Ha3pIBaeTCAd MOBEPXHOCTHOW IJIOTHOCTHIO 3apsijia, JIMHEWHOW MIIOTHOCTHIO
3apsia’?

17.HanpsikeHHOCTh TOJIST MEXIY Pa3HOMMEHHO 3apsiKEHHBIMU IUIACTUHAMH, BO
BHEILIHEM [TPOCTPAHCTBE.

18.HanpskeHHOCTh TMOJII PaBHOMEPHO 3apsHKEHHON c(epHuecKoil MOBEPXHOCTH,
Ha PAaCCTOSIHUM OT CQEepuuecKoil TMOBEPXHOCTHU, B JIIOOOW TOYKE BHYTPHU
PaBHOMEPHO 3apsKEHHOU chephl.

19.Kakue mosis Ha3pIBalOTCA MOTEHUUaIbHBIMH? Yemy paBHa paboTa
AIEKTPUUYECKOTO NOJIS MPH MEPEMEIIEHUY 3apsiia M0 3aMKHYTOW TPAEKTOpUU?

©CoOoNOOhoW



20.BriBont opMyisibl  pabOTHI  3IEKTPUUECKOTO TOJISI TOYEYHOTO 3apsja Ipu

nepeMenIeHUH MPOOHOT0 3apsijia U3 OJHOM TOUYKH MOJIA B IPYTYIO.

21.Yemy paBHa TMOTEHIMATbHAS OJHEPTUS B3aWUMOJCHUCTBHUS JBYX TOUYCUYHBIX
3apsinoB? CBsA3b MexAy paOOTOM MO MEPEMENICHUIO 3apsiia U MOTEHIIMATbHOMN

SHEpruei.

22.Ut0 Ha3pIBaeTCAd MOTEHIMAIOM OJyeKTpudeckoro moisa? IloreHmman moms

TOYEYHOTO 3apsia.

23.Kak cBsi3ana paboTa mpu NepeMenIeHUH 3apsa B SJIEKTPOCTATUYECKOM I0JIE C

IIOTCHIOIHMAaJIaMH B Ha4yaJIbHOW M KOHEYHOM TOYECK TpaeKTOpI/II/I?

24.Y9To Takoe OKBHIIOTCHIMAJIbHAsA HOBCpXHOCTB? Kak PAacCIIOJIOKCHbI JIMHHUHA
HaIIPAKCHHOCTH 3JICKTPUYCCKOI'O ITOJIA ITO OTHOIICHUIO K 3KBUIIOTCHIIMAJIbHBIM

MOBEPXHOCTSIM?

25.Kak OIIPCACIINTD ITOTCHIHAI PE3YJIbTHPYIOLICTO IJICKTPUICCKOI'O I10JIs, CCIIN B

,HaHHOﬁ TOUYKC JJICKTPHUYCCKUC I10JIAA CO3/JaHbl HCCKOJIbKUMHA SapHI[aMI/I?

26.IToueMy BHYTpH NPOBOJHHMKA BCE TOYKM HMEIOT OJMHAKOBBINM MOTEHIHA,

pPaBHBIM MMOTEHIIMAITY HA IOBEPXHOCTHU 3TOr0 MPOBOJHUKA?
27.KakoBbI MEXaHU3MBI MMOJISPU3AINN JUIICKTPUKOB?

28. /151 9ero mpeaHa3HAYCHBI KOHACHCATOPBI? UTO HA3BIBACTCS IIEKTPOEMKOCTHIO

KoHaeHcartopa? DopMyIbl.

29.0Heprus 3apsOKEHHOTO KOHJeHcaTopa. [IMTOTHOCTh PHEPruHM 3IEKTPHUECKOTO

nossi. QopMyIibl.
30.®@opMynbl Ui ONPENENICHUS  €MKOCTH  JUId  [apajulesIbHOTO
IIOCJIEOBATEIBHOTO BKIIOUEHUS.

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

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO Y MPABWJIBHO JJAHBI ONIPEIEIICHHS U PACKPBITO COAEPKaHUE MTOHATHI, BEPHO
UCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PAa3IMYHbIE YMEHUS, BBIBOIbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIH30BAHbI paHEE TPUOOPETCHHBIC 3HAHMUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIep)KaHHE MaTepHraia

B OCHOBHOM TMPABWJILHO JIaHBI OTPE/ICTICHUS TIOHSITHI U UCTIOIH30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEILHBIN

onpeieSIeHUs TTOHATUN HETIOHBIE, IOMYIIECHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEIHFHOCTH U3JIOKEHUS, HEOOIBINE HETOYHOCTH MIPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOIIETO XapakTepa (TO3HIIHs
MTOHUMAFOITUH)

u



OtMmerTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE yIeOHOTO MaTepHraia, HO U3JI0KEeHO parMeHTapHoO,
HE BCET/Ia IMOCJIEI0BATEIHLHO

OTIpEJICIICHHS TIOHSITHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HaOJIOACHUM, TOMYIIEHbI OITMOKU NP UX U3JI0KEHUH

JOTYIIEHBI OITMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYIYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCH HABOSIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3UlKs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OITUOKN B ONIPEICTICHUH TIOHITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TectupoBanue (T)

1. McTOYHUKOM DJIEKTPOCTATUYECKOTO MOJIS SABISETCS ...
A. IloCcTOSHHBIIT MAar"Hur.
b. IIpoBOHHK C TOKOM.
B. HenoaiBuxHbIN SJEKTPUUYECKUI 3aps/Il.
I'. JIBM>KyIIHiCS DNEKTPUYECKUH 3apsI.

2. Kako#i u3 rpaukoB Ha pUC. COOTBETCTBYET 3aBUCUMOCTH MOJYJIA KYJOHOBCKOM
CUJIBbl, JCUCTBYIOIIEW MEXKIY IBYMsS TOYEYHBIMHU 3apsAlaMH, OT PACCTOSHUSA MEXAY
3apsinamu?

F F F F

R? R? R? R?

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

3. B oaHy U Ty K€ TOYKY OJIHOPOJHOTO 3JEKTPUUYECKOTO MOJisi BHAYalle TOMECTUIIU
IIPOTOH, A 3aTéM — JJIEKTPOH . BennunHa KyJIOHOBCKOM CWIIBI, ACHCTBYIOIIEH Ha
4acTumys, ...

A. He n3menuiace.

b. YBennuunace.

B. YMmenbmunacs.

I'. BHauane yBenuuuiach, a 3aT€M YMEHbIINJIACH.



4. Kak wu3MeHUTCS cHia KyJOHOBCKOTO B3aMMOJCHCTBUS JIBYX TOYCUYHBIX
HETOABMKHBIX 3apsI0B MPU YBEIUYCHUH PACCTOSHUS MEXKIy HUMH B 4 pa3a?

A. YBenuuutcs B 4 pasa.

b. YMmenbutes B 4 pasa.

B. YBenuuurtcs B 16 pas.

I'. YMmenbiutes B 16 pas.

5. Kak u3MeHHuTCs cuja 3JIEKTPOCTATUYECKOTO B3aWMOJICUCTBHUS JIBYX TOYEYHBIX
HETIOJIBIKHBIX 3apsI/IOB MPU MEPEHECEHNH UX U3 BaKyyMma B CPeIly C AUAICKTPUUSCKOM
MIPOHUIIAEMOCTHIO 81, €l pacCTOSTHUE MEXITY HUMH OCTACTCsl IPEKHUM?

A. He uzmenurcs.

b. YMensmutes a 81 pas.

B. YBemuuutcs B 81 pas.

I'. YMenbmutes B 6561 pas.

6. Ha puc. npuBeneHo rpaduieckoe n300pakeHHe IEKTPUICCKOTO OIS ¢ TOMOIIIBIO

JUHUA HampsbkeHHOCTH. Ha kakoM U3 PpHUCYHKOB H300pa)X€HO OJHOPOIHOE
AIEKTPUYECKOE MOJIE?

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

7. Kak U3MEHUTCS IO MOYJIF0 HAPSYKEHHOCTD AJIEKTPUUYECKOTO MOJISI B TAHHOW TOYKE
IIPY YMEHBIIEHNUH 3apsaaa, CO34A0IIET0 NoJie, B 3 pasa?

A. YMmeHbmuTcs B 3 pasa.

b.YBemunuurcsa B 3 pasa.

B. YMensbmutcs B 9 pas.

I'. He uzmenurcs.

8. Pa3HOCTh TOTEHIMAIOB MEXAy OOKiIankamu KouzaeHcatopa 200 B. Dnextpon
nepemeniaercst u3 To4ku 1 B Touky 2 Tak, Kak Moka3aHo Ha puc. Uemy paBHa pabota
10 IEPEMEIIECHUIO JIEKTPOHA U3 OJHOI TOUKU MOJISI B APYTYIO?

0 2 -
0 _
A. 200 IIx. @ T
b. 0.
B. 320%107° JT.
T. 320%10% .



9. Ha puc. u300pa’keHO OJIHOPOJHOE 3JIEKTPUYECKOE TMOoje U MpOTOH. B Kakom
HaIpaBJICHUH Ha MPOTOH JEHCTBYET CHJIA U KAKOB XapaKTep JBUKEHUS YaCTHUIIbI?

T«

P
<«

e q
A. BieBo, paBHOMEPHOE. D
b. BneBo, paBHOyCKOpEHHOE.
B. Bripaso, paBHOMEpHOE.

I'. BripaBo, paBHOYCKOPEHHOE.

10. 3apsig konnencaropa 0,4 MK, Hanpsbkenue mexay oOkiankamu S00 B. Dueprus
3apsHKEHHOTO KOHJIEHCATOpa paBHA ...

A. 0,1 Ix.

b. 0,2 JTx.

B. 100 Ix.

I'. 200 Ix.

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

K4 k Tecry:

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

IMpaBuapubiii | B | I' AT |B /' B/A|B| b | A

OTBET

Kpurepuu ouenku:

— «2» BBICTABIISIETCS OOy4aroIIeMycs, eciiu Habpan MeHee 4 0aioB;
— «3» BbICTaBIIsIeTCA O0yUaroIeMycs, 3a 5-6 6aos;

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

— «5» BbICTaBIIsIETCS 00OyUaromiemycs, 3a 9-10 Ganos.

3aganus 1 camocrosiTeIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUIA)

DJIEKTPUYECKUE 3aPSALBI.
DJIEeMEHTapHBIN NEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUS 3apsia.

3akoH Kynona.

DIIEKTPUYECKAS] TOCTOSIHHAS.
DJIEKTPUUECKOE TOJIE.

oghkowdE



7. Hanps>KeHHOCTB 3JIEKTPUYECKOTO MOJIS.

8. IlpuHIUIT Cynepno3uIIiy MOJICH.

9. IIpOBOAHMKH B SIEKTPHUUECKOM TOJIE.

10.Iu3AEKTPUKH B SJICKTPUUECKOM IOJIE.

11.TTongpu3anus AUIIEKTPUKOB.

12.PaboTa cri1 3JIEKTPOCTATUIECKOTO TIOJIA.

13.TTotenmnuan. PasHOCTH MOTEHITNATIOB.

14. OxBUNIOTEHIIUAJIHBIEC TOBEPXHOCTH.

15.CBsi3b MEXy HaIpPSKEHHOCTHIO U PA3HOCTHIO MOTEHIIMAIOB 3JIEKTPUUYECKOTO
OJISL.

16.2nexrpoemkocTs. KongeHcaTopsl.

17.CoenriHeHNE KOHJICHCATOPOB B OaTapero.

18.2Heprus 3apsKEeHHOTO KOHASHCcATOpa.

19.2Heprus IEKTPUUECKOTO MOJ.

20.EnuHULIBI 2TIEKTPOEMKOCTH.

21.IIpuMeHeHne KOHIEHCATOPOB.

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

Kpurepuu ouenku:
Otmetka «5»
® T[I0JIHO PACKPBITO COAECPKAHUE MaTepHUaIa
® YETKO M TPaBWIbHO JaHbI OMNpPEJEICHUS U PACKPBITO COACpKaHUE TMOHSTHUH,
BEPHO MCIIOJIb30BaHbl HAYUYHBIE TEPMUHBI

e I JI0Ka3aTeIbCTBAa MCIIOIB30BaHBI PA3IMYHBIC YMEHHS, BBIBOJLI W3
HaOIIOEHUH, OIIBITOB

® OTBCT C&MOCTO?ITCHBHBIIZ, HCIIOJIB30BAHbI PAHCC HpI/IO6p€TeHHI>Ie 3HaHU:.

OtMmeTka «4»
® PACKpPHITO OCHOBHOE COJIEp)KaHHE MaTepuaia

¢ B OCHOBHOM IIPaBHJIIBHO JdHbI OIIPCACICHUA MOHSITUN M HCIIOJIbL30BaHBI
HAayY4YHBIC TCPMUWHBI.

® OTBET CAMOCTOSITCIbHBIN

® OIPEICIICHUS TOHATUW HEIOJHbIC, JONMYIIECHBI HE3HAYUTENIbHBIE HAPYIIECHUS
MOCJICA0OBATEILHOCTH U3JIOKEHNS, HEOOIBIITNE HETOYHOCTH IIPH MCIIOJIH30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIICHUSIX

® T[PaBWIbHBIE U YETKHUE OTBETHI HA BOMPOCHI YTOUHSAIOUIETO XapakTepa (MO3UIus
TTOHUMAIOIITU )

OtMmeTka «3»
® YCBOGHO OCHOBHOE cCoOjiep)kaHHME YydeOHOro wmarepuanga, HO H3JI0KEHO
dbparMeHTapHO, He BCerjia MoCIe0BaTeIbHO
® OIpeeeHUs MOHATHI HEAOCTATOUYHO YETKUE
e He HCIOJb30BAaHbI B KAa4eCTBE [JOKAa3aTelIbCTBAa BBLIBOALI U OOOOIIEHHST W3
HAOJII0/ICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KEHUU



® JIOMyUIEHbI OIMIMOKU U HETOYHOCTU B MCIIOJIb30BAHUU HAYYHON TEPMHHOJIOTHUH,
ONPEAECICHUE MOHATUN

® MpPaBWIbHBIE W  YETKHE OTBETBl HA  BONPOCHl  HABOASUIETO W
KOHKPETU3UPYIOILIETo XapakTepa (MO3UILIMs KPUTHK)

OtMmeTka «2»

® OCHOBHOE cojiep)kaHue y4eOHOro MaTepuaia He pacKpPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHb TpyOble OMMOKKM B ONpPENCICHUH TMOHATUN, TPH HCIOJb30BAaHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThI
JlabopaTopHast padora Ne 4
N3mepeHune 3J1eKTPOEMKOCTH IIOCKOT0 KOHIEHCATOPA

Hean padoTsl: onpeaeeHne EMKOCTH IJIOCKOTO KOHJIEHCATOpa U OaTapeu u3
COEIMHEHUN KOHAEHCATOPA MPU MOCIEA0BATEIILHOM COCIMHEHUH.

IIpubopsl u npuHamiIe:xknocTH: Vcnons3zyemas miargopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=qgrid) xonmeHcaTop U3BECTHOW EMKOCTH (ITAJIOHHBIN), BOJILTMETpP, PEOCTaT,
VMCTOYHMK HANPSIKECHUS, IBOMHOW NEPEKIII0YATEIIb, KITF0Y, COCIMHUTEIIBHBIE TPOBOIA.

KpaTkoe TeopeTnyeckoe BBeJeHIE

Cucrema, cocrosiias u3 ABYX MPOBOJIHUKOB, Pa3JIEIICHHBIX CJIOEM JTUAJICKTPUKA
U PACIIOJIOKCHHBIX HAa MaJIOM PACCTOSIHUU JPYT OT ApPYyra TakK, 4TO JJICKTPUUYECKOES
MoJIe 3aKII0YCHO TOJIBKO B MPOCTPAHCTBE MEXKIY IPOBOAHMKAMH, HA3BIBACTCSI
KOHJICHCATOPOM. DJIEKTPOEMKOCTHIO KOHJICHCATOpa HA3BIBACTCSl BEIMUWHA, YUCIICHHO
paBHas OTHOIICHHUIO 3apslia (, HaXOJAIIErocs Ha OJHOW M3 OOKJIANOK, K Pa3sHOCTH
MOTEHITNAIOB MEXTy 3TUMHU OOKIIaKaMHU

c=4
Ua).
Enununa uzmepenune [U]= [Danap]= [D].

DNEKTPOEMKOCTh 3aBUCUT OT (OPMBI, pa3MepoB KOHACHCATOpA, MaTephaia
TUDJIEKTPUKA W €ro TeMIeparypbl. Tak €MKOCTh IUIOCKOTO KOHACHCATOpa MOYKHO
BBIYHCIIUTH 110 hOopMyIIe

£& S
4 (2)
rae S — mwiomans o0KnanoK, a d — paccToAHME MEKIy OOKIAIKaMH, NPUYEM
IPETIONATAETCs, YTO BBIIOIHIETCS COOTHOIIEHHUE ¥ 9>>a
DACKTPOEMKOCTD MIJIMHAPUICCKOTO KOHJCHCATOPA BEIYHCIISIOT TI0 (hopmyie
CZEHE.EDE

T,
In(—=)

% (3)




rne | — amuHa oOpasyromied IWIMHApPA; T1 U T2— PagdyCchl COOTBETCTBCHHO
BHYTPEHHEH M BHEITHEH 00KJIaJI0K;
HeckosbKO KOHAEHCATOPOB MOYKHO COEAMHUTH B Oatapero. lpu napainensHoM
COEIMHEHUHU EMKOCTh OaTapeu paBHAa CyMMe EMKOCTEH Kax0ro U3 KOHJACHCATOPOB
7
c=> C
=1 (4)
[Ipu mocienoBaTeIbHOM COCIUHCHHH EMKOCTh OaTapeW pacCUMUTHIBAIOT TI0
dbopmyie
1 <1

C 27T,

OHa 3aBUCHUT TOJIBKO OT TE€OMETPUYECKUX XapaKTEpUCTUK KOHJEHCATOpa:
IJIOMAAN OOKJIaJ0OK W PACCTOSHUS MEXIy HUMHU. [Ipenrnonoxxum Ttemepb, UTO
MPOCTPAHCTBO MEXAy OOKJIAJKaMHU 3allOJHEHO TUAJNIEKTPUKOM C JAUDIIEKTPUUYECKON
npoHuaeMocTbio €. Kak m3amenutca €Mkocth kKoHAeHcatopa? HanpskEHHOCTh MoJis
BHYTPU KOHIEHCATOPA YMEHBIINUTCS B € pa3, MO3TOMY HAaINPSHKEHHOCTH MOJS BHYTPH
KOHJIeHCaTopa OyJIeT UMEET CIEIYIONTYI0 hOopMyTy

=9
£55 (6)

Kak mro0o#t mpoOBOAHWK, HECYIIUMH 3apsii, KOHIECHCATOP HMEET DHEPTHUIo,

KOTOPYIO HaXOosT 1o Gopmyrie

g _qU CcU
W_EC‘_ 2 2 (7.

IHocaenoBaTeIbHOCTDH BBINOJIHEHUS PAa0OThI:

1. 3axoaum Ha mathopmy yepes
ccpuiky: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics_en.html (moxHO Yepe3 000N ramKeThl, HE
HYXXHO PErHCTPHPOBATHCH).
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2. HaxxumaeMm KiaBulIlIel pUCyHKY Tutockuii konaencatop (Capacitance).
3. Ha akpaH BBIXOAWTH CIEAYIOIAs TUAJI0roBasi OKHO.
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{.apacitor Lab: Bagics

4. Haxxumaem B JIEBOI CTOPOHE TaJIOUKU U TIEPEIBUTaeM CTPEJIKy Ha Oarapeu Ha
KAaKyl0 CTOpPOHE.
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5.3MeHnTh TJOMmAAb W PAcCTOSHUE MEXIy OOKIaakamMu. (3HAYeHHWE HamucaTh B
Ta0IHITY)

6.Uepez  mynbrUpeecTop  (BOJIBTMETP) HU3MEPUTh  HampsbkeHue  (pa3HOCTh
MOTCHIIMAIOB) MEXIy OOkiIankamu. M3mepseM dYepe3 MpPOCTEHBKUX '"TIyrmoB"
(KpacHbI 1 YepHBIN MPoBOIOB). KpacHbIi cTaBuM Ha “+” 0OKIaAKy, a YEpHBIA B -
oOkianky. M 3HaueHue nuiem B Ta0IHILY.




7.Mcnonb3yst popmyisl (2) u (1), (6), (7) Hy’KHO HAUTH AIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa W 3apsj OOKJIAaJKH KOHJEHCaTopa, SHEPTHi0 KOHJICHcAaTopa H
3aMoJHUTH Tabmuy 1.

8.PacueTsl HyKHO MOBTOPUTH TPH pa3a U3 MyHKTa 5-7.

9.Paccuntatp cpennee 3HaueHue Cgp, cpenHioro abcomoTHylo ACg. U
OTHOCHUTEIBHYIO C MOTPEIIHOCTH OMPEEICHUS OHOM 13 EMKOCTel 1o popmynam
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10.Pe3ynbrarsl pacuera 3aHeCTH B TaOIUILY 1.

Tabnuna 1.
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KouTpoJsbHbIE BONIPOCHI:

1. J{aiiTe onpenesieHne MMEKTPOEMKOCTH IPOBOIHNUKA. B Kakux eIMHHIIAX U3MEPSIETCS
AIEKTPOEMKOCTh?

2. 3anummTe GopMyILy AIEKTPOEMKOCTH CPEPUUECKOTO MPOBOIHUKA.

3. OT 4ero 3aBUCHUT ANEKTPOEMKOCTh MPOBOTHUKA?

4. Yto Takoe KoHAeHCcaTOp?

5. HaitTe onpeneneHue 3eKTPOEMKOCTH KOHIEHCATOPA.

6. OT 4ero 3aBUCHUT AIEKTPOEMKOCTh KOHAEHCATOpa?

7. 3anuiute GopMyITy dIEKTPOEMKOCTH TUIOCKOTO, [MIMHAPUIECKOTO, CHEPUUECKOTO
KOHJIEHCATOPOB.

8. BeiBeaure Gpopmyiy 31€KTPOEMKOCTH TIOCKOTO, IMIMHAPUIECKOTO, chepuiaeckoro
KOHJIEHCATOPOB.

9. 3Bamummre GopMmyny IS BBIUMCICHHS CyMMapHOH €MKocTH Oarapeu
KOHJIEHCATOPOB IIPH UX MOCIIEIOBATEIHHOM U MapajieIbHOM COSIUHEHUU.

10. BeiBenutre @opmyily JUisi  BBIUMCIEHHUS CYMMapHOWM €MKocTh Oarapeu
KOHJIEHCATOPOB IIPH UX MOCIIEIOBATEIHHOM U MapajlieIbHOM COSIUHEHUU.



Kontpommpyembie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:

— OneHka «5» CTaBUTBHCA, €CIHM YYAIIUKUCS BBIIOJHIET padOTy B MOJHOM O0OBEME C
coOMoIecHneM  HEOOXOAMMOM  MOCHENOBATEIbHOCTH  MPOBEACHUS  ONBITOB H
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
000pyIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKMMaxX, 00ECIIEUMBAIOIINX
NOJy4YeHHUE TMPABHIBHBIX PE3YJNbTAaTOB M BBIBOJOB; COOIIONAET TpeOOBaHUS MPABUI
0€30MacHOCTH TpyZa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJIMIbI, PUCYHKH, YEPTEKH, IPAPUKHU, BHIYUCICHUS; IPABUIBHO BBIMOIHIET aHAJIN3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCS, €CJIM BBINOJHEHBI TPEOOBAHUSA K OLIEHKH «5», HO ObuIM
JIOTYIIEHbl JIBa-TpU HeJAouYeTa, He Oojee OAHONW HerpyOoill omMOKM U OJHOTO
HeJ0YeTa.

— Omenka «3» craBHUTCA, €cld paboTa BBIIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONM YacTH TAaKOB, MO3BOJIIET TIOMYYUTh TMpaBUIIbHBIC pE3YyJIbTaThl H
BBIBOJIBI: €CITH B XO/I€ ITPOBEICHUS OIBITA U U3MEPEHHUM OBLITH TOMYIIECHBI OIINOKH.

— OueHka «2» CcTaBUTCS, €cid paboTa BBIOJHEHA HE TOJHOCTBIO M 00BeM
BBITIOJTHEHHONW dYacTh paboT HE TO3BOJIAT CHAENaTh MPaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, H3MEPEHHUS, BEIUMCICHHUSI, HAOIIOICHHUS IPOU3BOIMINCH HEMTPABHIIBHO.



Tema 3.2. 3aKOHBI MOCTOSAHHOIO TOKA

Ycrublii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUUYECKUM TOKOM?

2. Kakoe HanpaBieHue TOKA PUHUMAETCA 32 TOJIOKUTEIbHOE?

3.Kakue ycnoBus He0OXOIUMBI [T CYIIECTBOBAHUS 3JIEKTPHUUECKOTO TOKA?

4.Yto Ha3pIBatOT cUiIoi Toka? MDopmyra Al BBIYMCICHHS CHIIBI TOKA.

5. KakoBa egununa nzmepenus cuisl Toka B CI?

6. Kakoiif TOk Ha3bIBaOT MOCTOSTHHBIM?

7. ChopMynupoBaTh 1 3anucaTh 3akoH OMa /TSl y9acTKa Ienu’?

8. 3anucarh GOpMyITy 3aBUCUMOCTH 3JIEKTPUUECKOTO CONMPOTUBIEHUS TPOBOJHUKA OT
JUTMHBI, TUIOLIAAM MOMEPEYHOr0 CEYEHUS U POJia BELIECTBA.

9. UTo Ha3bIBAIOT y/IE€IbHBIM CONPOTUBIIEHUEM NPoBOoIHMKA? KakoB pusnueckuii
CMBICJI TO BEJIMYUHBI?

10.HapucoBaTb cxeMy 3JIEKTPHYECKOW LIEIH, ABA PE3UCTOPA COETMHEHHBIX
IIOCJIEIOBATEIBHO. 3alIMCaTh 3aKOHBI IIOCIE0BATEIBHO COEAMHEHUS ITPOBOIHUKOB.
11. HapucoBarb cxeMy 3JIEKTpUYECKOM LEMNH, IBA PE3UCTOPA COCINHEHHBIX
napajuieNbHO. 3aMCcaTh 3aKOHBI NAPAIIEIBHOTO COEUHEHUS TPOBOIHUKOB.
12.Hanummure dhopmyity AJist OOLIEro CONMPOTUBIICHUS TTapalieIbHO COSAUHEHHbBIX
MPOBOJTHUKOB:

a) IBa MPOBOJIHUKA;

0) Tpu 1 60Jiee MPOBOJHUKOB.

12. KakoBa ponb IIyHTa, MapayieabHO HOAKIOYEHHOTO K aMIIEpMETPY?
13.Hanumwure dhopmyiy ajist pacueTa CONMPOTUBICHUS IIYHTA, TOAKIIOUYEHHOTO K
amMIIepMeTpy.

14.KakoBa posb 100aBOYHOI'O COMPOTUBIICHUS, MOAKIOYEHHOTO TIOCIEI0BATENBHO C
BOJIbTMETPOM?

15.Hanummre Gopmyiny ajst pacuera 100aBOYHOTO CONPOTHUBIICHHUS, MTOKIFOUEHHOTO
K BOJIBTMETDY.

16.3anummute Gopmysibl 1J1st onpeaeaeHus: padboThl MOCTOSTHHOTO TOKA.
17.ChopmynupoBath 1 3anucath 3akoH JIxoyns- Jlenna.

18.3anummre GopMyIbl 171 pacyeTa MOITHOCTH TOKaA.

19. Kakum npubopom uzmepsieTcst paboTa 3nekrpuyeckoro Toka? Kakum npudopom
U3MEPSETCS] MOLHOCTh 3JIEKTPUYECKOT0 TOKa?

20.YTo Ha3bIBAIOT CTOPOHHUMU CUJIAMU?

21.Yto nazeiBaroT J/]C ucrtounuka toka? Kakos dpusnueckuit cmpicia 3C? B kakux
€IMHUIAX €€ BBIPAKAIOT?

22.YT0 NOHUMAIOT MOJI BHYTPEHHEN U BHEUIHEW YaCThIO LENN?

23.Y10 noKa3bIBAET BOJIBTMETP, IPUCOECTUHEHHBIN K ITOJIKOCAM UCTOYHHUKA TOKA MPHU
pa3oMKHYTOM BHenHel nenu? [lpu 3aMKHyTOM BHEIIHEW Lenu?
24.ChopmynupoBath 1 3anucaTh 3akoH OMa 715l TIOJTHOM IIETIH.

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

Kpurepun oueHku:



OtMmeTka «5»

TIOJTHO PACKPBITO CO/ICp)KaHUE MaTepuasa

YETKO U MPABWIBHO JIaHbI ONIPEACIICHUS U PACKPBITO COJEPKaHUE MOHATHM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJb30BaHbI PA3IMYHbIE YMEHUS, BHIBOJIBI U3 HAOJIOICHUH,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtMeTka «4»

PacCKpBITO OCHOBHOE COJICp)KaHNE MaTepHraia

B OCHOBHOM IIPaBUJILHO JIaHBI ONIPEACIICHUS TTOHATUM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

OTIpE/ICIICHIS TIOHSATHIA HETIOHBIC, JOYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH MPU UCTIOJIb30BaHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOMIECTO XapakTepa (TO3UIIHs
MTOHUMAFOIITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOIro MaTepualia, HO U3JI0kKEHO (hparMeHTapHO,
HE BCeT/la MoCaeA0BaTEIbHO

onpeieSIeHUs] MOHATUN HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI M 0000IICHUS 13
HaOJII0/ICHUM, TOMYIIEHBI OIIUOKY MPU UX U3JI0KEHUU

JOTMYIIEHBI OITMOKU U HETOYHOCTH B UCTIOJb30BAHUM HAYYHON TEPMUHOJIOTUH,
ONpEAECICHUE MOHSATUM

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIMUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHue yueOHOTO MaTepualia He PACKPHITO

HE JaHBI OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKY B ONPEICIICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

TecrupoBanue (T)

I Bapuanr.

1. Haiinute cOOTBETCTBHE MEXAY (PU3NYECKUMU BEIMUNHAMU U €TUHUIIAMH UX
U3MEPEHUS:

A) cuna Toka 1) BaTT



b) Hanpspkenue 2) ammep

B) conpotuBnenune 3) BOJIBT
') MomHOCTh 4) om
J1) pabota Toka 5) IKOyIb

2. YTIOpsITOYCHHBIM JIBIPKCHUEM KaKUX YaCTHI CO3/1aC€TCS DJICKTPUIECKUX TOK B
Mmetasuiax?

A) TIOJIOKUTENBHBIX HOHOB b) OTpHIIaTeIbHBIX HOHOB
B) moioxuTenbHBIX U OTPUIIATEIBHBIX HOHOB ') 37IeKTpOHOB

3. Kakoii (hopmyiioii Belpaxkaercs 3akoH OMa /i1sl yyacTKa 1enu?

A) A=IUt B) P=IU B) I=U/RT) Q=I?Rt

4. TTo xakoil popMyiie BBIYUCISIETCS MOIIHOCTh 3JIEKTPUYECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

5. Cuna Toka, mpoxojsiias yepe3 HUTh Jiamisl, 0,3 A. Hanpsikenue Ha namie 6 B.
KakoBo 31eKTpuuecKoe COMPOTUBICHUE HUTH JIaMIIbI?

A)2OMB) 1,8 OM B) 0,5 Om T) 20 Om

6. [Tox kakuM HanpsHKEHUEM HaXOIUTCS OfHA U3 CEKIMH TeJIeBU30pa
conpotupieHueM 24 kOwm, eciu cuiia Toka B Hell 50 MA?

A)1,2Bb)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTH JIEKTPUYECKOI0 TOKa B jlamIie rpu Hanpspbkeruu 100 B u cunie
toka 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MB1 ') 5 BT

8. Onpenenure HaNpsHKEHUE HA KOHIAX CTAJIBHOTO IIPOBOIHKMKA JTHHOMN 140 cM 1
IJIOIIA/IBI0 onepedHoro cedenus 0,2 Mm%, B KoTopoM cuiia Toka 250 MA. Voenvroe
conpomusnenue cmanu pasno0,15 Om*um?/m.

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

9. K ucrounuky Toka ¢ 9JIC 16 B u BHyTpeHHUM conpoTuBiieHreM 2 Om
NOAKIIOYIINA conpoTuBiieHne 6 OM. Onpeenute HapsHKEHUE Ha 3aKUMax
MCTOYHHKA.

A)12BB)24BB)36BT)48 B JI) 52 B



10. Kakoii JUIMHBI HYKHO B34Th KYCOK CTaJIbHON MPOBOIOKH ceueHreM 0,2 MM?,
YTOOBI B U3TOTOBJICHHON M3 HETO CIMPANIH MOCIIE OACOSTUHEHHS K UCTOUHUKY ¢ DJ[C
6 B u BHyTpeHHUM conpoTuBiieHueM 1,25 Om cuna Toka Obuia paBHa 3 A? Voenvrnoe
conpomuénenue cmanu pasuo 0,15 Om*um?/m.

A)ImbB)0,75mMB)3MI) 10Mm ) 0,11 m

II BapuaHT.

1. HaﬁﬂHTe COOTBCTCTBUC MCKIY BCIIMUMHAMU U CAMHUIIaAMH UX U3MCPCHHA!

A) cuna Toka 1) BatT

b) Kom4ecTBO TEMIOTHI 2) amriep

B) conpoTuBnenue 3) oM Ha MeTp
') ynenbHOE CONPOTUBIICHUE 4) om

J1) pabota Toka 5) mxKOyIb

2. DNEKTPUUECKUN TOK B METAJUIaX MPEJCTaBIAET COOOi ...

A) ynopsiJoueHHOE ABM>KEHHE CBOOOAHBIX IPOTOHOB

b) ynopsinoueHHoe 1BUXKEHUE CBOOOIHBIX 3JIEKTPOHOB

B) xaotuunoe (GecnopsiiouHoOe) ABUKEHUE CBOOOTHBIX TPOTOHOB
') xaoTuuHoe (OecnopsI04HOE) ABMKEHIE CBOOOIHBIX IJIEKTPOHOB

3. Kaxoit popmynoii Beipaskaercs 3akoH Jxoyns-Jlenia?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. T1o xaxoii popMmyiie BBIYUCIISIETCS pab0Ta SJIEKTPUIUECKOTO TOKA?
A) A=I’Rt B) P=IU B) I=U/RT') Q=Ult

5. Cuna Toka, mpoxosiias yepe3 HUTh Jiamisl, 0,5 A. Hanpsikenue Ha namre 6 B.
KakoBo 31eKkTpuyecKoe COMPOTUBICHUE HUTHU JIaMIIbI?

A)3 OmMB) 1,2 Om B) 0,083 OMT) 12 Om

6. [Tox kakuM HanpsHKEHUEM HaXOIUTCS OJHA U3 CEKIIMH TeJIeBU30pa
conpotusieHueM 12 kOwm, ecnu cuna Toka B Heit 100 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIITHOCTh 3JIEKTPUYECKOI0 TOKa B JlamIle Mpu HanpspbkeHuu 220 B u cuiie
toka 0,1 A?



A) 2,2 kBt b) 0,22 kBTt B) 2200 kBt I') 22 BT

8. Omnpenenute HaNpsHKEHUE HA KOHITAX CTAILHOTO MPOBOAHUKA JyTHHON 70 cM 1
IJIOMIAABI0 onepeunoro cevenus 0,1 Mm?%, B KoTopoM cmita Toka 250 MA. Yoenshoe
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 ¢ 3J1C 32 B u BHyTpeHHUM conpoTuBiieHueM 2 Om
MOAKIIOUMIIN conpoTuBieHrne 6 OM. Omnpenenure HaNpsKEHUE Ha 3aKUMax
MCTOYHHKA.

A)24BB)48BB)72BT)96 B JI) 104 B

10. Kakoii JUIMHBI HY’KHO B34Th KYCOK CTaJIbHON MPOBONOKH ceueHueM 0,2 MM?,
YTOOBI B U3TOTOBJIEHHOM M3 HETO CIUPAJIH MOCIE MOJCOEIUHEHUS K UICTOUHUKY ¢ DJIC
6 B u BHyTpeHHUM conpoTuBiieHueM 1,2 OM cuia Toka Obuta paBHa 2 A? YVoenvhoe
conpomuénenue cmanu pasro0,15 Om*mm®/m.

A)3MB)12MB)24MI) 1,8 M) 036M

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

Kaouun Kk Tectam:
Bapuanr 1

Ne Bompoca 1 12|3]4|5/6|7[8|9 |10
IIpaBuiIbHBIH A2 T|B|Bb|T/T'/B|A|A |A
OTBET B3

B4

Il

AS
Bapuanr 2
Ne Bonpoca 1 [2/3(4]|5|6|7|8]9]10
IIpaBuwibHBIH A2 B|T|IAB|T|T|A|A|B
OTBET ES

B4

I3

AS

Kpurepun onenku:



— «2» BBICTABIISIETCS 00yUaroIIeMycsi, eCliu HaOpain MeHee 4 6alloB;
— «3» BBICTABIISIETCS 00yUarOIIeMycs, 32 5-6 6aJIIOB;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 7-8 0amios;

— «5» BoICTaBysAeTCA oOy4aromemycs, 3a 9-10 0amios.

3ananud s camocTosTe1bHOH padorsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHU)

1. YcnoBusi, HeOOXOAMMBIC TSI BOSHUKHOBEHUS U TOJACPKAHUS JICKTPHUIESCKOTO
TOKa.

Cwuna ToKa M IJIOTHOCTh TOKa.

3akod OMa JJ1s1 ydacTKa MeIu.

3aBUCHMOCTDh JJICKTPUYECKOIO CONPOTHBIICHUS OT Marepuana, JUIMHBI U
IIJIOIIAIH TTOTIEPEYHOTO CEUCHUS TIPOBOJIHUKA.

3aBUCHUMOCTD JIEKTPUUIECKOTO COMPOTHUBIICHUS ITPOBOTHUKOB OT TEMITEPATYPHI.
Temneparypublii  KO3()PUIIMESHT CONTPOTUBIICHUS.

CBepXnpoBOUMOCTb.

DIEeKTPOABMKYIIAS CUJIa HICTOYHUKA TOKA.

. 3akon Oma /11 TTOJIHOM IICTIH.

10.2nexTpruyecKue 1emnH.

11.1TapannenbHOE ¥ TIOCJIEI0OBATEIbHOE COSIMHEHUE TTPOBOIHUKOB.

12.3axonsr Kupxroda mis y3na.

13.CoenuHeHne NCTOYHUKOB DJICKTPUICCKOM SHEPTUH B OaTapero.

14.5]1C ncroyHnKa TOKa.

15.3akon JIxoyns — Jlenna.

16.PaboTta 1 MOIIIHOCTH IIOCTOSIHHOTO TOKA.

17.TenmoBoe nelicTBUE TOKA.

oW

©o~N O

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

Kpurepun ouenku:

OtrmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuaa

YETKO U NPABWIBHO aHbI ONIPEACIICHUS U PACKPBITO COJEPKAHUE IIOHATUHI, BEPHO
VCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

AJI1 TOKA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 H36HIOI[CHPII>1,
OIIBITOB

OTBET C&MOCTOHTGHBHBIﬁ, HCIIOJIBb30BaHbl PAHECC HpI/IO6p€TeHHI>Ie 3HaHU:L.

OrMmerka «4»
PaCKpBITO OCHOBHOE COJIEpKAHUE MaTepHraia

B OCHOBHOM ITPpaBUJIbHO OdHbI OIIPCACIICHUS MOHSITUN U UCHOJIb30BaHbI HAay4YHBIC
TCPMUHBI.
OTBET CaMOCTOSITEIIbHbIN



OTIpEe/ICIICHHS TIOHSATHI HETIOIHbBIC, JOIYIICHBI HE3HAYUTEIbHbIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH TIPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOIAX U 00OOIICHUSIX

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAFOIITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHU€e yueOHOro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCer/la MOCIeA0BaTEIbHO

OnpeieSICHHs MOHSATUN HEIOCTATOYHO YETKUE

HE KCIOJb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJI30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHSATHM

MPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITMOKU B OTIPEICIICHUH TIOHSATHA, TIPU UCTIOJIB30BaHUHT
TEPMUHOJIOTHH.

JlabGopaTopHbie padoThI

JlabopaTopHast padora Ne 5

N3yyeHue 3aKOHOB MOC/IEA0BATEIbHOIO U NAPAJIEILHOI0 COCIHHECHUS
NPOBOHUKOB

Hear padoThl: O3HAKOMUTHCS C PA3IUYHBIMA  METOJAMH  W3MEPEHHUS
CONMPOTHUBJICHUSI, U3MEPUTh BEJIIMYMHBI HEU3BECTHBIX COMPOTUBJICHUH, MNPOBEPUTH
3aKOHBI MTOCJIEIOBATENBHOTO U MAapaieIbHOIO COEAMHEHUSICOTIPOTUBICHUH.

IIpuGopsl W NPHHAIEKHOCTH: PEOXOpJ, MarasuH COIPOTHUBIICHUI,
PE3UCTOPBI C HEM3BECTHBIM CONPOTUBJIEHUEM, IaJbBAHOMETP, HWCTOYHHMK TOKA, KIIFOY,
peocrar.

KPATKASA TEOPUSA
B ¢usuke paznuuaroT npoBOJHUKHU MEPBOTO U BTOPOro poja. [Ipoxoxnenue Toka
B IPOBOJIHUKAX MEPBOT0 pOJia HE CBA3AHO C U3MEHEHHUEM UX XUMHUYECKOW IPUPOJBI U
3aMETHBIM IIEPEHOCOM BellecTBa. K HUM OTHOCSITCS] BCE METaJLIbI.
B npoBojgHMKax BTOPOro poja NPOXOXKIECHHWE TOKAa CBA3AHO C XUMHUYECKUMHU
WU3MEHEHUSIMH, BETyIIMMU K BBIICJICHUIO COCTABIISIFOIINX 3TH MPOBOJHUKHU BEILECTB B



MECTax HUX CONPUKOCHOBEHHUSA C APYTMMH IPOBOJHHMKAMHU. PacriaBiieHHBIE COJH,
PACTBOPHI COJIEH, KUCIIOT, IIEJI0UYEH SIBJIAIOTCS TPOBOJHUKAMH BTOPOTO POJA.

Ecmu B OHOPOAHOM y4YacTKe LIENU CO3JATh JJIEKTPUYECKOE IOJIE, TO B 3TOM
y4acTKE€ BO3HHMKAET JJIeKTpuuyeckuil Tok. Co31aHHOE TI0JIE XapaKTEepU3yeTcs
HanpsbkeHrueM U, TPUI0OKEHHBIM K YYaCTKY IEIH.

B pesynbrare ombiToB OM YCTaHOBWJ, YTO MpPU TOCTOSIHHON TeMIlepaType
oTHollleHHe HampspbkeHuss U Ha KOHIIax MPOBOJHUKA K CHJIETOKA | B HEM siBisieTcs
MMOCTOSIHHOM BEJIMYNHOM:

R=—= t
] cons

DTy BEIMYMHY HA3bIBAIOT 3JEKTPUUYECKUM CONPOTHBIEHMEM R ydacTka Lenu
(npoBoanuka). COrjiacHO 3JIEKTPOHHON TEOPUHU, COMPOTHBJICHHE METAIUTNYECKUX
IIPOBOJTHUKOB 3JIEKTPUUYECKOMY TOKY BO3HUKAET BCIEACTBUE TOTO, YTO HOCUTEIU TOKA
— BJIEKTPOHBI MPOBOJAMMOCTUA — MPU CBOEM ABWKEHUU HCIBITHIBAIOT COYIAPEHUS C
MOHAMHU KPHUCTAJIMYECKON pemieTku. [lpu 3ToM ABMXKyIIHMECS 3JIEKTPOHBI MEepeaaroT
MOHAM YacThb CBOEH »HHEpruM, NpUOOpPETEHHOW IMpH CBOOOAHOM IMpobere B
JIEKTPUYECKOM IIOJIE. ODHEprus, NepelaHHas HOHaM, IPEBpallacTCs B SHEPIUIO
OecropsIOUHOr0 KoJieOaHWsl MOHOB, T. €. BO BHYTPEHHIOIO 3Hepruto. Paznnume B
COIPOTUBIICHUH PA3JIMYHBIX METAIOB OOBSCHSETCA pa3iMuueM CPEJHUX CBOOOIHBIX
IpoOEroB AJIEKTPOHOB MU KOJUYECTBA CBOOOJHBIX 3JIEKTPOHOB B €IMHHUIIE 0O0beMa
MeTasuIa.

Enununeit conporuBnenuss B cucteme CU  sBiusercs om (Owm), paBHBIN
CONMPOTHUBJIEHUIO TAaKOTO MPOBOAHUKA, B KOTOPOM IpH HampsbkeHun 1 B Teder Tok
cuwion 1 A. Benmumna, oOpaTHasi CONPOTUBIIEHUIO, HA3bIBAETCA MPOBOAUMOCTHIO.
EnunHuieil npoBOAMMOCTH SIBJIETCS BEJIMYMHA, OOpaTHasioMmy, - cuMeHC (Cwm).

JUiss  OAHOPOJHOTO  LUMJIMHAPUYECKOrO  MPOBOJHUKA  COMPOTUBIICHHUE
onpenenseTcs no Gopmyse:

rae | - mrHa mpoBoxHUKA; S - TUIOIIAL ONEPEYHOTO CEYCHHUS TPOBOJIHUKA; P
- YAEJIBHOE CONPOTUBIIEHNE MaTepUaa, U3 KOTOPOro U3rOTOBJIEH ITPOBOIHUK.
YuciioBoe 3HAYEHUE YNEIBHOTO COMNPOTUBIEHUS L PABHO CONPOTUBIEHUIO
IPOBOJHMKA JJIMHON | M, a IUIONIaab MONEPEYHOro cedeHus pasHa 1 M2, Exunuia
YAEIBHOTO COMPOTHBJICHUS HOCUT Ha3zBaHwe «oM — MmeTp» (Om™*M). Benuuwnna,
oOpaTHasi yJAeJIbHOMY CONPOTUBJICHUIO, HA3bIBACTCSH YNEIbHON MPOBOJUMOCTHIO
Marepuana:

o=-—
p
Enunauna yaenpHOM MPOBOIUMOCTH — «CUMEHC Ha MeTp» (Cm/M).

Hanuuue npumeceil B METaJNIMYECKOM MPOBOJHUKE YBEJIMYUBAET €ro YACIbHOE
conpoTuBieHue. B Tex ciydasx, rae TpeOyeTcss manoeCONpOTUBIICHHE MPOBOJIOB,
NPUMEHSIOTCSI YMCThIE MeTaulbl. MeTasinyeckue CIUIaBbl MPUMEHSIOTCS IS
NOJTy4EHUs OOJIBIINX 3HAYEHUHM COMPOTUBIICHUA.

ConpoTuBiieHHE TPOBOJHUKOB MU3MEHSETCS MPU MU3MEHEHUU UX TEMIEepPaTyphl.
[Ipn yBenuyeHUM TeMIEpaTypbl CONPOTUBIICHUE METAUIMYECKUX MPOBOJIHUKOB



YBCIINYHNBACTCA. 3aBUCUMOCTh YACJIBHOTI'O COIIPOTUBJICHUA oT TEMIICPATYPhbI
XapaKTepU3yeTcsl TeMIlepaTypHbIM KOA(h(UIIMEHTOM CONMPOTHUBJICHUS « JAHHOTO
BCIIIECCTBA. @ — % ' %

JIns MHOTHX TPOBOJHMKOB (B T. 4. METAJJIOB) MPU HEOOJBIIMX HHTEpBaJiax
TeMHepaTprI 3dBUCUMOCTDb YI[GHBHOFO COHpOTI/IBJIeHI/IH p oT TeMHepaTprI
OITNUCBIBACTCA JII/IHGP'IHBIM 3aKOHOM:

p = po(1l+at),

rzie P, — yaensHoe conporusienue npu 0°C; t — remmneparypa npoBoanuka, °C;
Q — CPETHAN TeMITepaTypHbIN KO3(hOUIIMEHT COTPOTUBIICHUS JIJIS1 OTIPEIACICHHOTO
WHTEpBajia TEMIIEPATYP.

I[JBI TOYHBIX I/I3Mep€HI/Iﬁ MMOJBb3YIOTCA MCTOAAMHU, CBOAAIIMMUCA K CPABHCHHUIO
HU3MCPACMOI'0 COIIPOTHUBJICHUA CO CTAaHIAaPTHBIMH (BTaJIOHaMI/I). OI[HI/IM N3 HHUX
ABIICTCA MCETOO MOCTA IIOCTOSHHOI'O TOKaA (MOCTI/IK YI/ITCTOHa). HpI/IHHI/IHI/IaJ]LHa}I
CXEMa METOoJa MOCTa 6I>IJIa pPacCMOTPCHA BBIIIIC.

MMOPSAJTOK BbBIIIOJIHEHUS PABOTbI
3ananue 1. U3mepeHue cONPOTUBIIEHHS PE3HCTOPA € IOMOIILI0 MOCTA
Yurcrona.

1. CoOpatb 3JEKTPUUECKYIO LIETIh IO CXeMe, MPUBEICHHON Ha puc. 1.

2. TlocraButh n1BmwKOK C peoxopaa 4B B cpemHEe MOIOKEHUE.

3. COamaHcupoBaTh MOCT MOJ0OPOM COMPOTHBICHUN Ry, Tak 4TOOBI TOKa3aHUS
raJlbBaHOMETpPa OKa3ajJuCh paBHBIMH HYIO. 3HaueHus Rpy, Li, L, 3ammcaTts B
Tabm. 1.

Rx Rm

\SA
A * c B

—F g—[_

R

+

4. HaiiTi HEM3BECTHOE COMPOTUBIICHHUE IO (opmyIe:

Ly
RX = RmL_Z
S.tne Ly u L, — mimmaa npoBosoku peoxopaa Ha ydactkax AC u CB

cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3anectu B Tad1. 2.
6. IloBTOpPUTH M3MEpEeHHsI YKa3aHHBIC B M. 3, 3 emie JBa pa3za, CMECTHB JABHKOK
peoxopa BIpaBo M BIEBO OT CPETHETO MOJIOKEHUS.



7. BpruuciauTh cpeliHee 3HaU€HUE U3MEPEHHOI0 PE3UCTOpAa.

Tabnuya 1
Ng Rm, L11 L2’ Rl’ —
OmMm M M OmMm R1,
Om
8. AHanoru4Ho U3MEPUTHh  CONPOTUBICHWE  BTOPOTO pPE3UCTOpa U
3aMmmcaTh OKOHYATEIBHBIC PE3YIBTATHI B TAOI. 2.
Tabnuya 2
No R, Ly, L,, R2, _
OMm M M OMm Ro,
OmMm

3aganue 2. [IpoBepka 3aKOHOB MOCJE0BATEJBLHOI0 U NMAPAIETbHOIO
COeJIJMHEHU PEe3UCTOPOB.
1. IToaw3ysce
COCIMHEHUM, paccuuTaTh OOINEe COMPOTUBJICHUE PE3UCTOPOB, U3MEPEHHBIX B

3alaHuu 2.

dbopmynamu

IIOCJICA0BATCIBHOI'O "

napajieIbHOTO

2. CpaBHUTh M3MEpEHHbIC 3HAYCHUS R, U R, ¢ BhIUMCICHHBIME. Clienath
BBIBOJI O BBIMOJHSIEMOCTH 3aKOHOB
COCJIMHEHUH PE3UCTOPOB.

IMMOCJICAOBATCIIbBHOIO MW IIapPaJlUICIIBHOI'O

Tabruya 3.
Ne Rm, Ly, Lo, Rnap 50 Rnap Rnap _m
OwMm M M OMm OMm OMm
Tabnuya 4
Ne Rm, Ly, L., Rnoc 5 Rnoc Rnoc _m»
OwMm M M OMm OM OMm

KoHTpoJibHBIE BONIPOCHI
1. OOBsicCHUTE NPUHLIKI JEHCTBUS TPOCTEUILIErO OMMETPA.




2. B ueM KOHCTpYKTHMBHOE OTJIMYME aMIEepMeTpa, BOJIbTMETpA, rajlbBaHOMETpa
MarHUTORJIEKTPUUECKON CUCTEMBI?

3. Kakumu mpeumymiectBamMu 00JaaeT METOJA OINPEACNCHUS COMPOTUBICHHUS
MOCTOM YHTCTOHA [0 CPABHEHUIO C METOJIOM aMIIepMETpa U BOJIbTMETpa?

4. TloyeMy ommOKa U3MEPEHHI MOCTOM YHUTCTOHA MEHBIILE, €CIU CONPOTUBICHHUE

Rx 1 Ry O5m3ku apyr K apyry?

[Touemy OOJNBIIMHCTBO ralbBAHOMETPOB UMEET LIKATy C HYJIEM IocepeanHe?

MoxHO 7T© B CXeM€ MOCTa YWTCTOHA MPOU3BOJIUTH H3MEPEHUS, MOMEHSB

MECTaMU rajlbBaHOMETP U UCTOYHUK TOKa?

7. Hapymaercsa 5 paBHOBECME MOCTa YMTCTOHA, €CJIM WU3MEHHUTHh BEIMUYUHY
HaNpsKEHUS UICTOYHHMKA TOKa?

8. BbiBecTH ycinoBUs paBHOBECHS MOCTa Y UTCTOHA, UCIIOJIB3YS 3akoHbl Kupxroda.

o o

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

Kpurepun onieHku:

— OneHka «5» CTaBUTBHCA, €CJIM YYAIUWCA BBIMIOJHIET padOTy B MOJHOM 00BEME C
cOOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHUN;  CaMOCTOSITEIBHOM  pallMOHAIBHO  MOHTHPYET  HEO0OXOJUMBbIC
000OpyI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSIX U PEXKUMAX, 00ECIEUHUBAIOIINX
MOJTy4YE€HHE TPABWIBHBIX PE3yJbTATOB U BBIBOJOB; COOJIIOJAET TPeOOBAHUS TMPaBUI
0e30macHOCTH TPyJa; B OTUETE MPaBWUJIBHO M aKKypaTHO BBIMOJHSET BCE 3alluCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; TPABIJIBHO BBITIONHSAET aHAIHN3
IIOrPETHOCTEN.

— Omnenka «4» CTaBUTCA, €CIHM BBINOJTHEHBI TPEOOBAaHUA K OIEHKH «5», HO ObLIN
JTOMYIICHBI JIBa-TPW HeAodeTa, He Oojiee OaHOM HerpyO0ol OIMMOKH ¢ OJIHOTO
HEJI0YeTa.

— Omenka «3» craBuTCsA, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJTHEHHONW 4YacTH TaKOB, IO3BOJIACT TMOJYyYUTh NPaBUIIbHBIC PE3YyJIbTaThl H
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OMBITA U U3MEPEHUM ObLIIN JTOIMYIIEHBI OIUOKH.

— OueHka «2» CcTaBUTCS, €cCliM paboTa BBINMOJHEHA HE IOJMHOCTBIO U 00BbEM
BBITIOJTHEHHON YacTh pabOT HE IMO3BOJIAT CHAeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUS, BBIYUCIICHNU S, HAOIIOICHUS MPOU3BOAWINCH HEMTPABUIIBHO.

JlaGopaTopHbie padoThI

HNucTpykuuonHasi kapTa K JijabopaTopHoii padore Ne 6

Tema 3anstus: usmeputrs OJIC U onpelnereHUe BHYTPEHHETO COMNPOTHBIICHUS
MCTOYHHKA TOKA.

Henb 3aHATHA: HAy4yUThCS HSKCIEpUMEHTanbHO, u3MepsaTh OJC u BHyTpeHHee
CONPOTHUBJIEHUE UCTOYHUKA TOKA.



Ilepen HavaioM 3aHATHSA HEO00X0AMMO 3HATh. 3akoH OMa A ydacTKa LeNH, 3aKOH
Owma 17151 OJTHOM LIeTH, KaK MOAKIYA0TCS B LIEb NPUOOPHI N3MEPEHUS CUIIbI TOKA U
HANPSDKEHUs, TEXHUKY 0€30MacHOCTH MU paboTe C INEKTPUUECKUMU IICTISIMH.

ITocsie oxkOHYaHUSI 3aHATHS Heo0X0AMMO yMeTb. COOMpPATh 3JIEKTPUUECKHE LENU
napajuleIbHO  COCAMHEHHBIX  MPOBOJHUKOB, CHHMATh IOKa3aHUs MpUOOpPOB,
pPACCUMTHIBATH IMOJTHOE CONPOTUBIIEHUE NAPAILIEIBHO COEAMHEHHBIX IPOBOJHUKOB.
Oo6opyaoBanme: xoMinbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepxxkanue u Teopus.
Bo3HUKHOBEHHE PAa3HOCTH MOTEHLHUAIOB Ha MOJIOCAX JIIOOOT0 MCTOYHHMKA SIBISETCS
pe3yibTaTOM PA3ACICHHUS B HEM IIOJIOKHUTEIBHBIX U OTPULATENBHBIX 3apsAI0B. JTO
pazzesieHne NpouCcXoAuT Oiarogapst paboTe, COBEpIIaeMO CTOPOHHUMHU CHUJIaMH.
Cuibl HE3NIEKTPUUECKOIO MPOUCXOXKACHUS, AEHCTBYIOIIME HA CBOOOJHBIE HOCUTEIH
3apsiia CO CTOPOHBI HCTOYHUKOB TOKA, HAa3bIBAIOTCS] CTOPOHHUMU CUJIAMU.
[Ipy mepememneHnn dJIEeKTPUIECKUX 3apsA0B 0 LENU MTOCTOSSTHHOIO TOKa CTOPOHHUE
CHWJIbI, ICCTBYIOIINE BHYTPU UCTOUHHUKOB TOKA, COBEPIIAOT padOTYy.
®duznyeckas BEIMYMHA, paBHAasg OTHOIICHHIO PAOOTBI A CTOPOHHUX CHII TIPU
IIEpEMEIICHNM 3apsia ( BHYTPM MCTOYHHMKA TOKAa K BEJIMYMHE OTOTO 3apAna,
Ha3bIBAETCS AJEKTPOABIKYLIEH critol uctounuka (3C):
AC =e= A
g
OJIC onpenensiercss pabOTON, COBEpIIAEMOIl CTOPOHHUMHU CUJIAMM TP MEPEMELIEHUN
€AUHUYHOTO TOJIOKUTEIBHOIO 3apsifa. DJIEKTPOABHXKYIIAS CHIIA, KAK M Pa3HOCThb
NOTEHUUANOB, u3Mepsercs B BoibTax. YtoObl  u3Meputrb  IJIC ucrounuka,
HaJI0 IPUCOEIUHUTD K HEMY BOJIBTMETP IPHU Pa30MKHYTOH LIEIIH.
M cTOYHUK TOKa SABIIAETCS IMPOBOJHMKOM U BCETJIa UMEET HEKOTOPOE CONPOTUBIICHUE,
IIO3TOMY TOK BBIJENSET B HEM TEIUIO. DTO CONPOTHUBIICHHE HA3BIBAIOT BHYTPEHHUM
COINPOTHBIIEHUEM HUCTOUYHHKA U 0003HAYAIOT I.
Ecnu nens pazoMkHyTa, TO paboTa CTOPOHHMX CHUJI MPEBPAILAETCS B MOTEHUUATBHYIO
DHEPrUI0 HCTOYHMKA TOKa. lIpu 3aMKHYTOM LienmM 3Ta NOTEHIMAIbHAs SHEPTUd
pacxoayercss Ha paboTy IO TMepeMEUIEHUI0 3apsoB BO BHEIIHEW Ienu ¢
COIIPOTUBJIEHHMEM R M BO BHYTpEHHEN 4acCTH LIENU C CONPOTUBIIEHUEM T , T.€. ¢ = IR +
Ir.
Ecnn nens cOCTOMT W3 BHEIIHEM 4YacTH CONPOTHUBIEHHEM R U BHyTpeHHEHR
CONPOTHUBJIEHUEM I, TO, COTJACHO 3aKOHY coxpaHeHus sHepruu, J/IC ucrounuka
OyJeT paBHa CyMME€ HaNpshKEHWH Ha BHEUIHEM U BHYTPEHHEM YYacTKax IeMnH, T.K.

npu MnepecMCcuICHUM 110 3aMKHYTOﬁ Oery 3apsaa BO3BpPAIIACTCAd B HCXOIJHOC

e=IR+1Ir
MTOJIOKEHHE , rne IR— nampspkeHue Ha BHEUIHEM YydyacTke uenu, alr -

HaIpsHKCHUC HA BHYTPCHHEM YYAaCTKCE IICIIN.
&

I=
Taxum 00pa3oM, Ui ydacTKa nemnu, cogepxkamero DJIC: K+

Ota opmyna BeipaxkaeT 3akoH Oma JJisi TTOJTHOW TIETH: CHJIA TOKAa B TIOJTHOM
ey TMPSMO TMPOTIOPIIMOHANIBHA JJICKTPOJBMKYIIECH CHJIE HCTOYHWUKA M 0OpaTHO
MPOMOPLUMOHAIBHA CYMME COITPOTUBIICHUI BHEIIHETO U BHYTPEHHETO YYaCTKOB LIETIH.



YacTo HCTOYHHMKHM JJIEKTPUYECKOM DHEPrUU COCIUHAIOT MEXAy COOOM JyIs
nuTanus uenu. CoelMHeHNe UCTOYHUKOB B 0aTapero MOXKET ObITh MOCIEI0BATEIbHBIM
Y apaJIJIETbHBIM.

Ilpu mocienoBaTeJIbHOM  COEJMHEHHM [JBAa COCeJHMX HMCTOYHHUKA
COCIMHSIIOTCS PAa3HOUMEHHBIMH MOJIIOCAMH.

[TomyunBIIasics MpU MOCIEAOBATEIHLHOM COSIMHEHUN aKKyMYJIATOpHAas Oatapest
UMEET Ty K€ €MKOCTb, YTO M y OJUHOYHOI'O AKKyMYJIATOpA, a HANpsDKEHUE TaKoOH
aKKyMYJISITODHOM OaTapen paBHO CyMME HaNpsDKCHHM BXOIAIIMX B HeEe
aKKyMyJIITOpoB. T.e. eclii akKyMyJsiTOpbl MMEIOT OJMHAKOBBIC HAMNPSHKEHUS, TO
HarpspKeHUe O0aTtaper paBHO HAMPSIKEHUIO OJTHOTO aKKyMYJISITOpa, YMHOKEHHOMY Ha
KOJIMYECTBO aKKyMYJIATOPOB B aKKYMYJISITOpHOI Oatapee.

- -+ = -+ g e .y =}
____.{]._ =Ssal il Il
| | 1

Ce—

1. D1C 6atapeu paBHa cymme DJIC OTAeNbHBIX UICTOYHUKOB €= €1 + € 1 €3

2. 00mee compoTUBICHHE OaTraper WCTOYHUKOB pABHO CyMME BHYTPEHHUX
COIPOTUBJICHUHN OTIEIBHBIX UCTOUYHUKOB [Garapen= 1 + 2 + I3

Ecnu B Gatapero coeIMHEHBI N OJJMHAKOBBIX MCTOYHUKOB, To DJ[C OaTapeu &€= ngp a
COIIPOTUBJICHUE I'garapen— NI

ne

s
3. Cuya Toka B Tako# 1iemnu 1o 3akoHy Oma R+nr

IIpy mnapajuieIbHOM COCJMHEHMH COCAUHAIOT MexAy o000 Bce
MOJIOKUTEJIbHbIE U BCe OTPULATEIbHbIE MOJIIOCHI IBYX WJIH N HCTOYHUKOB.

[TapamutensHO COEIUHAIOT TOJIbKO UCTOYHHKHU C OJIMHAKOBOM
OJC. IonyuyuBmiasicss nmpu NapajuIeIbHOM COEIUHEHHHM aKKyMyJATOpHas Oartapes
UMEET TO K€ HANpsLDKEHHE, YTO M Yy OJWHOYHOIO aKKyMYJSTOpa, & €MKOCTh TaKON
aKKyMYJIITOPHOI OaTapeu paBHa CyMME €MKOCTEW BXOJSIINX B HEe aKKyMYJISTOPOB.
T.e. eciin aKKyMyJISITOPbI UMEIOT OJJUHAKOBBIE EMKOCTH, TO EMKOCTh aKKYMYJISITOPHOM
Oataper paBHa EMKOCTH OJHOIO aKKyMyJsTOpa, YMHOXEHHOW Ha KOJIMYECTBO
aKKyMYJISITOpOB B OaTapee.

1 = | + +

T T

+ s

/li




1. BJIC GaTapen oAMHAKOBBIX UCTOYHUKOB paBHa D/[C 0JIHOTO UCTOUYHUKA. €= €1= € =
€3
2. ConpoTHuBiieHHE OaTapen MEHbIIIE, YeM COMPOTUBIIEHUE OJJHOTO UCTOUHUKA l'sarapen—
r/n

T
3. Cuna ToKa B Takoif 1lenu mo 3akoHy Oma ~ &+7i#

DnexkTpudecKkas JHEpPrusi, HaKOIUICHHAs B aKKyMYJSTOpHOW Oarapee paBHA
CyMME€ JHEPIruil OTAENBHBIX AKKYMYJSITOPOB (TIPOM3BEACHUIO IHEPTHM OTACIBHBIX
AKKyMYJISITOPOB, €CJIM aKKyMYJISITOpPbl OJIMHAKOBBIE), HE3aBUCHUMO OT TOr0, Kak
COEMHEHBI aKKyMYJISITOPHI - MapaJUIEIbHO WU MOCJIEI0BATEIbHO.

BHyTpeHHEee CONPOTUBICHHE AaKKyMYJISITOPOB, H3TOTOBJCHHBIX II0 OJIHOM
TEXHOJIOTHH, MIPUMEPHO obpartHO MPOINOPIHOHAIBHO €MKOCTHU
akkymysaropa. [loatomy T.K. 0Opu  HapayieIbHOM  COCJUHEHUHM  €MKOCTh
aKKyMYJIITOPHOM OaTaped paBHA CyMME €MKOCTEH BXOJSIIMX B HEE aKKYMYJISTOPOB,
T.€. YBEJIMYMBAETCS, TO BHYTPEHHEE CONPOTUBJICHUE YMEHBIIIACTCS.

Otcrona® =IR +Ir & =I.R, +1.r

[Mockonpky 7+ =ty f.R. =U. 10
u, +I,r =0, +I,r yqupd.r - {.r =0, - U,

— Uz - UI

Otcronia ciietyeT, 4To BHYTPEHHEE CONMPOTUBIECHUE HCTOYHUKA TOKA I, - I,

(1)
a DJC 6yner —€ =U, + ,7 (2)

Onucanue yCTAaHOBKH
Onpepenenne I[]C n BHYTPEHHEr0 CONPOTUBREHWS BHPTYyaILHOH
UCTOYHMKA TOKA J1200paTOPHOi PadoThI
Mapamerpsi Toxa Lenv OKCnepuMeHTaIbHAS

Boilbepure U= 457 B
MCTONHYK TOKQ o YCTaHOBKA IPE/ICTABIICHA
Ha pucyHke. B 1eBo
BEPXHEM yIiy
NPEACTABICHA  MaHENb
«UCTOYHMK TOKa», Ha
KOTOpPOH MOYKHO
BbIOpaTh OJMH W3 TSTH
MCTOYHHUKOB TOKa. BHHU3Y
PacIIOJIOKEH KJTFOY.
KOTOPBIE ~ HEOOXOJIUMO
OyIeT 3aMbIKaTh IIOCTIC
DKCIICPUMEHTA. B
KpallHEM HUKHEM
IpaBoOM yIiy
pacnoyio)keH peoctar. MOXHO IepeMelmars IOJ3YHOK W MEHSTh 3HAaYeHUE
CONpOTUBIEHUs. Vcnoap3ys NpPEICTaBICHHYIO YCTaHOBKY, JOCTUIAaeTCsl LEJb

MOCTaBJICHHOU J1Ta00paTOpHOM pabOTHI.
I11aH BbINOJIHEHUsSI PA0OTHI

WCTOYMMK 1

_ UCTDWNK 2

* MCTONHMK 3

WCTOSHMK 4

_ RCTOSHNK 5




1. Ileperinure no

ccouike https://www.youtube.com/watch?v=H8F2aQzK7]0 npocMoTpuTe BUACOYPOK
KOTOPBIN TOSICHUT, KAKUM 00pa30M MPOBOAUTCS JTAOOpaTOpHAst paboTa B peabHBIX
YCIIOBHUSIX.

2. Ilepeiinute o cebutke http://mediadidaktika.ru/mod/page/view.php?id=380

Y BBITOJIHSIUTE MOCJIEN0BATEIIBHOCTD JEUCTBUM, OITMCAHHBIX HUXKE.

1.3apanue. Paccuumaiime 3/[C u énympennee conpomuenenue yenu.

1. 3anmycTuTh BUPTYaJIbHBIN CTEH]T

2. BeibepuTe UCTOUYHMK TOKA 1.

3. Kypcopom HaBOIUM Ha KJIHOY U 3aMBIKAEM LIETIb.

4. KypcopoM HaBOJIMM Ha pPeOCTaT, IBUTA€M MOJI3yHOK peocTara.

5. YcraHoBuTE MOJI3YHOK peocTaTa NpUOIN3UTEIBLHO B CpeIHEE MOJIOKEHUE, U3MEPhTE
cuny Toka Iy u manpsxenue U; | 3anecure B Tabnumy 1.

6. IlepesBUHBTE MON3YHOK peocTara, m3MepbTe cuiny Toka [2 u manpsxennme Us |
3aHecuTe B Ta0IMILy 1.

7. Bbluucaute BHYTpeHHee comnpoTtuBieHue Fm  JJIC & UCTOYHMKAa TOKa MO
dbopmynam (1) u (2)

8. Pe3ynbpTaThl U3MEPEHUI U BBIYMCIEHUH 3aMIuuTe B Tadbaumy 1.

9. BeImoJIHUTE TaKue Ke JICUCTBUS JJI1 HCTOYHUKOB ToKa 2,3,4,5.

Tabnuna 1.
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10.Cnenatb BBIBO/I.

KoHTpoJibHBIE BONIPOCHI.

1.ITouemy nokazanusi BOJIbTMETPA MPU PA3OMKHYTOM M 3aMKHYTOM KJIIOUE Pa3IHYHbI?
2.Kak noBeICUTh TOYHOCTH U3MepeHus J/]C nucrounmka Toka?

3.MoxeTe M Bbl NPEMIOKUTH Apyrue crnocoObl uzMepeHus: IIC u BHYTpEeHHETO
CONMPOTHUBJICHUS] UCTOYHUKA TOKA?

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

Kpurepuu ouenku:

— OreHKa «5» CTaBUTHCS, €CITU YUAIIUKCS BBITIOIHACT paOboOTy B ITOJIHOM 00BEME C
COOJTI0/IEHNEeM HE0OXOAMMOM MTOCIIeI0BATEILHOCTH MPOBEJCHUS OTBITOB U
U3MEPEHHI; CAMOCTOSATEIHLHON PAIIMOHAIIBHO MOHTHUPYET HEOOXOIUMBIE
000pyTIOBaHUE; BCE OMBITHI MPOBOJUT B YCJIOBUAX M PEKUMAX, 00SCIICUNBAIOIINX
MOJTyYeHHUE TPABUIBHBIX PE3YJIbTaTOB M BBIBOIOB; COOII0OIaeT TPEOOBAHNUS MTPABHII
0€30IMacHOCTH TPY/Q; B OTYETE MPABUIILHO M aKKypPaTHO BBITIOTHSIET BCE 3aIKCH,
TaOJUIIBI, PUCYHKH, YePTEKHU, TPADUKH, BEIUNCICHHS, TPABUIHHO BBITOJIHSIECT aHATHN3
MOTPEIIHOCTEM.



— Onenka «4» cTaBUTCS, €CIIU BBIMOJHEHBI TPEOOBAHUS K OLIEHKHU «5», HO ObLIN
JOMYUIEHBI IBA-TPU HEe0YeTa, HE 00Jiee OAHON HErpyOoil OITMOKHU U OJTHOTO
HeJI0YeTa.

— Omenka «3» cTaBUTCS, €CU pad0Ta BBIMOJIHEHA HE MOJTHOCTHIO, HO 00beM
BBITIOJTHEHHOM YaCTH TaKOB, MO3BOJISIET MOJIYYUTh MPABWIbHBIC PE3YJIbTATHI U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTIBITA U U3MEPEHHUI ObLTH JOMYIIIEHBI OIITHOKH.
— OneHka «2» CTaBUTCS, €CIUM padoTa BBIMOJHEHA HE MOJIHOCTHIO U 00BEM
BBITIOJTHEHHON 9acTH pa0bOT HE TTO3BOJIAT CIENaTh MPABUIILHBIX BEIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCICHUS, HAOMIOIEHUS TPOU3BOMINCH HETIPABUIILHO.

JlaGopaTopHbie padoThI

NucTpyKkunonHasi kapTa K jjabopaTopHoii padore Ne /

Tema 3aHsiTHS: ONIpENEIICHNE YIEIBHOTO CONPOTUBIIEHUS IPOBOJHUKA

Henp 3aHATHS: ONPEACIICHHE YIEIBHOIO  DJIEKTPHUYECKOTO  CONPOTUBIICHUS
PE3UCTOPHOrO MPOBOAA [0 TEXHUYECKOMY METOJY.

ITepen Ha4yaoM 3aHATHS HEOOXOAUMO 3HATH. YTO TAKOE YJEIBHOE CONPOTUBIICHUE
Y OT YETO OHO 3aBUCHT; 3HATh IPUHIIMII JEHCTBUE U3MEPUTEIBHBIX TPUOOPOB.

Ilocie okoHYaHUSI 3aHATHS HEOOXOAMMO YMeThb: BBIUHUCIATH  YAEJIBHOE
CONMPOTHUBJIEHUE NPOBOAHUKOB ISl PA3JIMYHBIX METAJIOB.

Oo6opynoBanme: koMibroTep, HTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIIOTCS ISl UBMEPEHHUS DJIEKTPUUYECKUX BEJIUYUH,
Ha3bIBAOTCS AJIEKTPOU3MEPUTETBLHBIMU MPUOOPAMH.
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b MAarHUTOIEKTPUYECKOU CUCTEMBI A ,
KA8cC T.'I:TJ{;\,:.'. OCHOBAaHHBIE Ha IIPUHLIAIIE
e B3aMMOJICHCTBUS KAaTYLIKH C TOKOM H
BHEIIIHETO MAarHUTHOTO TOJIsA, CO31aBAEMOI0 MOCTOSHHBIM MarHUTOM.
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2. [IpubopsI PNEKTPOAMHAMUYSCKON CHCTEMBI , OCHOBAHHBIC HA MPUHIIUIIC
AJIEKTPOJUHAMUYECKOTO B3aUMOACUCTBUSA JBYX KaTYILIEK C TOKAaMH, U3 KOTOPBIX OJIHA
HETIOJBUKHA, a ApyTras MOJABUKHA.

3. Ilpubopbl 3AEKTPOMATrHUTHOU CHUCTEMBbI { , B KOTOPBIX HCIOJIb3YETCS
MIPUHIUIT B3aUMOJICMCTBUSI MAarHUTHOTO MOJISI HEMOABMKHOM KaTyIIKM C TOKOM M
MOABMKHOM KEJI€3HOM INIACTUHKY, HAMATrHMYEHHON ATUM IOJIEM.



4. TernyoBble U3MEPUTENIbHBIE MPUOOPHI, UCIOJIB3YIOIIUE TEIIOBOE JEHCTBUE
ANEKTPUYECKOro ToKa. Harperas TOKOM NpOBOJIOKA YHJIMHSETCA, NPOBHUCAET, U
BCJICJICTBUE ATOr0 MOJBUXHAsA 4acTh MpUOOpa MOIydyaeT BO3ZMOKHOCTh MOBEPHYTHCA
MOJT ISHCTBUEM TIPY>KUHBI, BEIOUparomelr 00pa30BaBIIyOCs CIIA0WHY MPOBOJIOKH.

5. Ilpubopsl HMHIYKIMOHHOMN CI/ICTCMBIGD , OCHOBAHHbBIE Ha MPUHIUIE
B3aMMO/JICHCTBUS BPAILIAIOIIETOCS MAarHUTHOTO TOJS C TOKaMH, WHAYKTUPOBAaHHBIMU
OTUM II0JIEM B ITOJBHKHOM METAJUIMYECKOM LUJIMHIPE.

X

6. IIpubopbI MEKTPOCTATUYECKON CUCTEMBI T , OCHOBaHHbIC HA MPUHIIUIIC
B3aMMOJICUCTBUS  MOJBH)KHBIX W HENOJBM)KHBIX ~ METAUIMYECKUX  IUIACTHH,
3apSYKEHHBIX PA3HOMMEHHBIMU AJIEKTPHUYECKUMU 3apsaaMu.

7. Ilpubopbl TEPMORIEKTPUUECKOW CHUCTEMBI, MPEICTABISAIOMNUE COOOM
COBOKYIHOCTh TEPMONAapbl C KAaKUM-IHOO YYBCTBUTEIbHBIM HPHOOPOM, HANpUMEp
MAarHUTOAJIEKTPUYECKON CUCTEMBI. M3mepsiemblil TOK, MPOXOAS Yepe3 TepMoIapy,
CHOCOOCTBYET BO3HUKHOBEHHIO TEPMOTOKA, BO3JICMCTBYIOILETO Ha
MarHUTORJIEKTPUUECKHUIA TPHOOP.

8. Ilpubopsl BUOpPAaLMOHHONW CHCTEMbI, OCHOBAHHbIE Ha IPUHLHUIE
MEXaHUYECKOTO pe30HaHca BUOpHpyromMX Ted. I[lpum 3amaHHOM yacToTe TOKa
HaubOojiee MHTEHCUBHO BHOpPUPYET TOT U3 SKOPHKOB JJIEKTPOMAarHura, MEpHOA
COOCTBEHHBIX KOJIEOaHUI KOTOPOTO COBIAJAET C IEPUOAOM HaBA3aHHBIX KOJIeOaHUM.

9. DneKTpOHHbBIE U3MEPUTENIbHBIE TPUOOPHI - MPUOOPHI, U3MEPUTENbHBIE LEMH
KOTOPBIX COJEpKAT JIEKTPOHHBbIE 3JeMEHTBHl. OHM HMCHOJB3YETCA ISl U3MEPEHHU
MPAKTUYECKA BCEX AJIEKTPUUYECKUX BEJIMYMH, a TaKK€ HEINEKTPUUYECKUX BEJIMYUH,
MIpEeIBAPUTEIHLHO NPE0OPa30BaHHBIX B AIEKTPUUECKUE.

[lo Tumy OTCYETHOrO YCTpPOMCTBA pa3IMyalOT AaHAJIOroBble W IU(POBBIC
pUOOPBHI.

XapaKkTepUCTHKH 3JIEKTPOU3MEPHUTEIbLHBIX IPHOOPOB.

IIpenesioMm  u3MepeHUs IEKTPOU3MEPUTEIBHOIO  MpUOOpa  Ha3bIBaeTC
MakCUMaJbHOE 3HAa4eHHE HU3MepsAeMOl (U3MUECKOM BEIUYUHBI Xmax, KOTOPOE
BBI3bIBACT OTKJIOHEHHUE YKa3aTels MIKaIbl IpuOopa Ha BCIO LIKATY.

YyBCTBUTEJIBHOCTH S — 3TO CIOCOOHOCTH MPUOOpa pearnpoBaTh Ha U3MEHEHUE
U3MEPSEMON BEJIMYMHBI, T.€. BEJIMYMHA, KOTOpPasl MMOKAa3bIBAET, HA CKOJIBKO JIEJICHUMN
An mepeMeniaeTcsi ykasaTelb Npubopa NpU HU3MEHEHHWU 3HAUYCHHS H3MepsSeMOil
BEJIMYMHBI AX Ha €TUHUILY:
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Enuauner m3MepeHus 4YyBCTBUTENBHOCTH 3aBHUCHT OT poja HU3MEPSIeMOM
BenuuuHbl (Aen/B, nen/A v T.1.).
Ilena fgejieHHWsi YUCICHHO paBHA 3HAYCHUIO HM3MEPSACMOW  BEJIMYMHEI X,

BBI3BABIIIEU OTKJIOHEHUE yKa3aTeid HpI/I60pa Ha OJHO OCJICHHUEC IIKAJIbI:
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Ilena nenenust uamepsiercs B B/nmen., A/nen. u 1.1. llena neneHus — 3T0 KOJIMYECTBO
U3MEPSIeMO BEJTMUUHBI, MPUXOIAIICECS Ha OJHO JICJICHUE IIKAJIbl IPUOOPA.
IIpuBeneHHON NOTPeNIHOCTHLIO TPUOOpPa HA3BIBACTCS OTHOIICHHE aOCOJFOTHOM
MOTPEIIHOCTH K HaWOOJbIIEMY BO3MOXXHOMY OTKJIOHCHHUIO IIOKa3arens mpudopa
(HOMMHAJILHOMY TTOKa3aHUIO MPUO0pPa):

=
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B manHo# paboTe HaXOAUTCS YACIBHOE COMPOTUBICHHUE TPOBOIHUKA. DIEKTPHUUECKOE
COIIPOTHBIICHUE XapaKTEPH3yeT MPOTHBOACHCTBUE MPOBOJHHMKA MPOTEKAHUIO TOKA.

U
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MOBBIIIEHUEM TEMIIEPATYPhI CONPOTUBICHUE METAIJIOB YBEIIMUUBAETCS.

VYnenpbHOE CONPOTHBIICHHE PE3UCTOPHOTO TMPOBOJA HA OCHOBAaHUHU OMPEIEITUTCS
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Onucanne yCTAHOBKHM BUPTYAJbHOM J1a00paTOPHOil padoThI
DKcliepuMEHTalIbHAsl yCTaHOBKA IMPEJICTaBICHA HAa PUCYHKE. B JI€BOM HIKHEM YTy
pacIojoKeHa MaHEeIb «IIapaMeTpbl YCTAHOBKH», MOYHO YCTaHOBUTH CIIEYIOIIHE
napaMeTpbl TakWe, KakK JUIMHY aKTUBHOW 4YacTH TMPOBOJHUKA, €ro JIuameTp,
BHYTPEHHEE COMPOTUBJICHUE amIiepMeTpa, MNpou3BoibHO. CrpaBa pacnosio’keHa
naHelb «MaTepualn MPOBOJHUKA», MO0 KOTOPOM MOKHO BbIOpaTh MaTepual: HUXPOM,
dbexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO MaHENIH «IMHEWKa» MOXHO U3MEPUTh
JUIMHY TPOBOAHMKA. MCronb3ys MpeACTaBICHHYIO YCTAHOBKY, JOCTUTAETCs LEJb
MOCTaBJICHHOU 1a00paTOPHOM pabOTHI.



Ils1an BoINOJIHEHUSI Pa0OTHI
1. IepeiiguTe mo cewuike https://www.youtube.com/watch?v=¢8ZvZSwnAmM
MPOCMOTPUTE BHUACOYPOK KOTOPBIM TMOSICHUT, KakuMm o0pa3oM MPOBOAUTCS
nabopaTopHas paboTa B peaIbHBIX YCIOBHSIX.
2. Ilepeiinute o cepuike http://mediadidaktika.ru/mod/page/view.php?id=403
U BBIIOJHANTE MOCJIEA0BATEAbHOCTD JEHMCTBUI, OITMCAHHBIX HIKE.

1. 3apanue. Paccuumaiime yoenvHoe conpomuesieHue Huxpoma, gexpens,
MAH2AHUHA, KOHCMAHMAHA.

1. 3anycTuTh BUPTYaIbHBIA CTEH], BRIOEPUTE MaTepUall IPOBOJHUKA HUXPOM.
2. YCTaHOBUTh, B COOTBETCTBHH, C BAPMAHTOM COBIIAQJAIONIEM C TOcheaHed nudpoi
M0 CIHCKY TPYIIbl, OH HAXOAUTCA B KOHIIE JOKYMEHTA, JJIMHY aKTUBHOM 4YacTH
npoBoHuKa |, ero auametp d, a Takke BHyTPEHHEE CONPOTHBIICHUE amIiepmerpa Ra.
3aHecTH TU JaHHbIE B Ta0IUIy 1.
3. IIpu moMomu peryasaropa Toka yCTaHOBUTH MTPOU3BOJIBHOE 3HAUYCHHUE CUJIBI TOKA | 4.
3anucath B Tabauny 1 cooTBeTcTByIONICe eMy HanpsbkeHue Ue.
3. AHaAJOTUYHbIE U3MEPEHUS, ONTMCAHHBIE B 1.3, MPOBECTHU JJIsI HECKOJIBKUX 3HAYEHUM
CHUJIBI TOKA.
4. Tlo panubiM TaOmumbl 1 paccyuTaTh BEIWYMHY YIEIBHOTO COMPOTHUBIICHHUS
npoBoAHUKA 110 opmyie (2).
5. Paccuurarh aOCONIOTHYIO M OTHOCUTENbHBIE [MOTPEHIHOCTH HM3MEpPEHUM
(npunoxenue 1).
6. BoInoTHUTH aHAIOTUYHBIE NEUCTBUS IS (DeXpelib, MAaHTaHWHA, KOHCTAHTaHa.
Tabmuma 1

Neo I, A U, B p, Om'Mm?/M | TlapameTpsl
1 JUaMeTp MTPOBOAHUKA:
2 d=...Mm
JUTMHA aKTUBHOM YacTu:
3 l=....™
MJI0ILIAb CEUCHUS
Cpennee ITPOBOJIOKH:
5= 'T:u = BebT
BHYTPEHHE CONPOTUBIICHUE
amrepmeTpa
RA = ... A

6. CemaiTe BBIBO/I.

KoHTpoJsbHBIE BONIPOCHI
1.OT KaKuX BETUYUH 3aBUCUT BJIEKTPUUECKOE COMPOTUBIICHUE MPOBOIHUKA?
2. Yxaxute QpopMymy /Ui pacuera COPOTUBIEHUS MO pa3MepaM MPOBOAHHKA.
3.0T Kakux BEJIMYMH 3aBUCUT yJIETBHOE COIPOTUBIICHUE POBOIHUKA?
4. HazoBuTe METO/IbI U3MEPEHUI CONPOTUBIIEHUS TPOBOIHUKA.
5. 3anumure QOpMyIBl 7S ONpPECICHUS COMPOTUBICHHUS MPOBOJAHHMKA B
TexHu4eckoM mMeTojie? Kakue BeTuurHbI U3MEPSIOT B ’TOM METOAE?



Kontpommpyembie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:

— OneHka «5» CTaBUTBCA, €CIHM YYAIIUKCA BBIIOJHIET padOTy B IOJHOM OOBEME C
COOIOJIEHNEM  HEOOXOAMMOW  IOCIEIOBAaTEIbHOCTH MPOBEACHUS ONBITOB U
U3MEPEHM;  CaMOCTOSITENIBHOM  pAallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00Opy1I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKUMaxX, 00E€CIEUMBAOLINX
IOJIy4YE€HHUE MPaBWIbHBIX PE3yJlbTaTOB U BBIBOJOB; COONIOAAET TPEOOBaHUS MPaBUII
0€30MacHOCTU TpyZa; B OTYETE MPABUIBHO M AKKypaTHO BBINOJHSET BCE 3aIUCH,
TaOJINIbI, PUCYHKH, YEPTEKH, IPAPUKH, BHIYUCICHUS; IPABUIBHO BBIMOIHIET aHAJIN3
MOTPEIIHOCTEM.

— Onenka «4» CTaBUTCA, €CJIHM BBIIOJHEHBbI TPeOOBAHUA K OLEHKH «5», HO ObLIA
JOMYUIEHbl JBa-TpU HeJouera, He Oojee OJHOM Herpyoold OmMOKH U OJIHOTO
HEeJ0YeTa.

— Onenka «3» craBuTCsA, €cid padoTa BBHINOJHEHA HE MOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, IO3BOJIAET IMOJYYUTh MPABWIbHBIE PE3YJIbTATHl U
BBIBOJIbL: €CJIM B XOJI€ MPOBEJICHUS ONBITA U U3MEPEHHM ObUTH JOMYUIEHBI OIINOKY.

— OueHka «2» CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE TMOJHOCTBIO U 00bEM
BBIMIOJITHEHHOM 4YacTh paboT HE MO3BOJIAT CHeNaTh IMPaBWIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUSI, HAOJII0IEHUS TIPOU3BOAMINCH HEMPABUIIBHO.

JlaGopaTopHbie padoThI

JlaGoparopHasi pabGora Ne 8
HccaenoBanue 3aBUCHUMOCTH TeMIIEPATyPbl HUTH JIAMIIbI HAKAJTUBAHUS OT
HaNPsKEeHUs HA e€é 3a:KuMax
Heap padoThI: NpU YCIOBHUSIX CBEUYEHUS HUTHU HAKAJIMBaHUS OINPEICIUTH €€
TEMIEpPaTypy.
IIpuGopbl M NPUHANIEKHOCTH: JaMna HakanuBanus 220 B Ha mopacTaBke,
BostbTMETp 220 B, ammepmerp 1A, perynupyemsbiii uctounuk nutanus 1 — 220 B,
OMMETp, COCTMHUTEIbHBIE MPOBO/IA.

Kparkas Teopus

DKcnepuMeHTallbHAsl MpOBEepKa Hanbosiee paclpOCTPAHEHHBIX OBITOBBIX JIAMII
HaKallMBaHUs MOITHOCTHIO 25, 40, 60, 75, 100 Bt nmokassiBaeT, 4To MX CONPOTUBIICHUE
B xosioaHoM coctostHuu npu 0 °C cocraBmser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Om, cooTBercTBeHHO. Torga OTHOILIEHHE
«TOPSIYET0» COMPOTUBIIEHUS K «XOJOIHOMY» paBHseTcs 12,45;
11,7; 13,25; 12,62; 12,4, a B cpenHem oHO cocrtaBisier 12,5. Jlammnbl HakanuBaHHs
MoirHOCTHIO 100 BTt ¢ 2010r. He BbITyCKaIOTCHI.

B pesynbpTaTe mammna HakaJWBaHWS NIPH BKIIOUYEHUN PA00TaET B AKCTPEMATBHBIX
YCJIOBUSIX NPU TOKAaX, KOTOPBbIE MPEBBIIMIAIOT HOMUHAJIBHBIA, 4YTO MPUBOJUT K



YCKOPEHHOMY M3HOCY HWTH HaKajla U MPEKIEBPEMEHHOMY BBIXOy JaMIIbl U3 CTPOS,
OCOOCHHO TMpW TNPEBBINICHUAX HampspDkeHUss B nuTatomed cetu. Ilocneanee
OOCTOSITENTILCTBO TPHU  JUIUTEIBHBIX TPEBBIMICHUSIX HANPSKEHUS OTHOCUTEIHHO
HOMHUHAJIHHOTO MPUBOJUT K PE3KOMY COKPAIIICHUIO CPOKA CITY>KOBI JIAMITHI.

Cpox cy>KOBbI JIaMIThl HAKQJIMBaHUS KOJIEOJIETCS B MMPOKUX TPeaeiax, IOTOMY
YTO 3aBUCHT:

- OT KAauecTBa COCIWHEHHUI B HJIEKTPONPOBOJKE M CBETHIBHUKE, . OT
CTaOMIIBHOCTH HOMUHAIBHOTO HATIPSIKEHUS;

- OT Halu4yus WIM OTCYTCTBHS MEXAHMYECKHMX BO3JCHCTBUN Ha JIaMILY,
TOJIYKOB, COTPSICEHU, BUOPAIIHiA;

- OT TeMIIEpPaTypbl OKPYKAKOLIEN CPELBI;

- OT THUIa IPUMEHEHHOTO BBIKIIIOUATEIISI U CKOPOCTH HApACTAHUS BEJIMUUHBI
TOKA MPHU M0Jja4€ MUTAHKS Ha JaMITy.

[Ipu npomomKUTENbHON paboTe JamIbl HAaKAJIMBAHHWS €€ HUTh Hakajga IoJ
BO3J/ICHICTBUEM BBICOKOW TeMIEpaTyphbl HarpeBa MOCTEINEHHO UCTIaPSIETCs, YMEHbIIASICh
B JIUaMeTpe, pBETCs (MIEperopaer).

UemMm BbIllIE TEMIIEpaTypa HarpeBa HUTHU Hakaja, TEM OOJIbIIIE CBETa H3JIy4yaeT
namra. [Tpu 3ToM MHTEHCHUBHEE MPOTEKAET NMPOLECC UCTIAPEHUS HUTH, U COKpaIaeTCs
CpPOK cCiIyxkO0bl jammbl. [loaToMy mis jJamMn HakKaJdWBaHUSI YCTAHABJIMBACTCS Takas
TeMmrepaTypa Hakajla HUTH, IIPU KOTOpo# oOecrieunBaeTcs He0OXoquMasi CBETOOTaaua
JaMIIbl U ONpeieNIeHHas MPOJIOJKUTEIBHOCTD €€ CITYKOBI.

CpenHsisi pOAOKUTEILHOCTh TOPEHUST JIAMIIbl HAKAJMBAHUS MPU PACUETHOM
HanpsibkeHud He npesbimaetr 1000 gacos. [Tocne 750 yacoB ropeHusi CBETOBOM MOTOK
CHUXaeTcs B cpeHeM Ha 15%.

Jlamnibl HaKaIMBAHUS OY€Hb YYBCTBUTEINIbHBI JaK€ K OTHOCUTEILHO HEOOIBIINM
MOBBINICHUSM HAMPSHKEHUSI: TIPU MTOBBIIIICHUH HAMPSKEHUS BCEro Ha 6% CPOK CITy>KObI
cHMKaercss BaBoe. I[lo 3Tol mpuyMHE JIaMIbl HaKaJlWBaHHs, OCBEIIAIOLIUE
JIECTHUYHBIE KJIETKU, IOBOJBHO YaCTO MEPEroparoT, TaK KaK HOYBIO DJIEKTPOCETh MAJIO
Harpy>keHa v HanpsiHKEHUE MOBBIIIEHO.

CornacHo KJIACCMYECKOW SJIEKTPOHHOW TEOPUHM METAUIMYECKHE IMPOBOAHUKH
UMEIOT KPUCTALTUYECKYIO CTPYKTYPY. B y31ax KpucTaminyeckon permeéTku HaXoasaTCsl
MOJIOKUTENIbHBIE HMOHBI, a B MPOCTPAHCTBE MEXKAY HOHAMH HMMEIOTCS CBOOOIHBIC
AJEKTPOHBI,  KOTOPHIE  COCTABJSAIOT  '"AJEKTPOHHBIM  ra3z",  3amoJIHSIONIUN
KpUCTALTNYECKYI0 pemérky. CBOOOJHBIE DJIGKTPOHBI, KaK M MOJEKYJIbl Ta3a,
COBEPIIAIOT Xa0THYECKOE OECIOPSA0YHOE IBIKCHHUE, CKOPOCTh KOTOPBIX 3aBUCUT OT
TeMriepaTypbl. [Ipym 3TOM KaXIblii OMHCHIBACT CIIOXKHYIO TPACKTOPHIO, MOJ00HYIO
TPACKTOPUH MOJIEKYJBl Ta3a WM YAaCTUIIBI, COBEPIIAIOINICH OPOYHOBCKOE IBUKEHHUE
(puc. 1).

BcenenctBue GecnopsIo4HOCTH TEIJIOBOTO JIBHXKEHHSI KOJIMUECTBO JICKTPOHOB,
JBIDKYIIUXCS B JIIOOOM HAIpaBJICHUH, B CPETHEM BCETJa PABHO YHCITY JJIEKTPOHOB,
MEPEMEIIAIOIIMXCS B IPOTUBOIOJIOKHOM HampapieHuu. [loaTroMy, B OTCyTCTBUHU
BHEILHETO TIOJI, CYMMAapHBIM 3apsll, MEPEHOCUMBIA JJIEKTpOHAMU B JIOOOM
HaIlpaBJICHUH, PABEH HYJIO, T.€. B METAJJIE HET JIEKTpUUECKOro Toka. Ilpu cozganun
Pa3HOCTH MOTEHIMAJIOB Ha KOHILAX METAJUIMYECKOr0 IMPOBOAHUKA, B MPOBOJHUKE
MOSIBJISIETCSL JIEKTPUYECKOE TOJIe, MOJ IEeUCTBHEM KOTOPOIrO AJIEKTPOHBI OOpEeTyT
YaCTUYHO  YHOPSJOYEHHOE JIBUOKEHME B  HANPABICHUHM, [POTHUBOIOJIOKHOM



HaIpaBJIeHUIO MOJIs (T.K. AJIEKTPOHbI 00Jaal0T OTPULIATEIbHBIM 3apsiaoM). [TloaTtomy
Ipy HAJIMYUU BHEUIHETro MoJid (pakTUyeckoe ABUKEHHUE DJIEKTPOHOB MPECTABISET
co00if cymMMy O€CTOpPSIIOYHOTO M YHOPSAOUYEHHOTO IBMKCHHM, YTO MPUBOAMUT K
NOSIBJIEHUIO IPEUMYIIECTBEHHOI'O HANPABJICHUS JBUKEHUA. KONMUeCcTBO 3JIEKTPOHOB,
JOBIKYIIUXCA TPOTHBOMNOJOKHO TOJII0, OyAeT OO0JbIlIe KOJWYECTBA 3JIEKTPOHOB,
[IEPEMEIIAONIMXCS B HAIPABJICHUM II0JSA, CIEIOBAaTEIIbHO, BO3HUKAET IIEPEHOC
AIIEKTPUYECKOr0 3aps/ia B HANpPABJICHHH, NPOTHUBOIIOJIOXHOM IOIK0, KOTOPBIA M
HA3bIBAIOT JJIEKTpUUEeCKHMM TOKoM. Ha puc.10 mpencraBieHa TpaeKTOpUs JBUKCHHUS
ANIEKTPOHA B MPUCYTCTBHUU SJIEKTPUUECKOTO MOJIS.

[Ipy HanMuuu MO HA KaXIbld JJIEKTPOH IEWCTBYET CWJIA paBHasA €M, MOJ
JNEWCTBUEM KOTOPOU AIIEKTPOH ABUKETCS YCKOpeHHO. [Ipu cBOEM JBUKEHUM 3JIEKTPOH
CTJIKUBACTCA C WMOHAMHM KPHUCTAJUIMYECKOW pelmeTKH. B MOMEHT yaapa 3JeKTpoH
OTJAeT 4YacTh WJIH BCIO DHEPrur0 MoHaMm. Ilocie 3Toro cHoBa mOJ JEUCTBUEM CHII
IIEKTPUYECKOT0 TMOJS YCKOPSAETCs, YBEIMYMBAET CBOK CKOPOCTb M CHOBa IIPU
CIIEAYIOIIEM COYAAPEHUN C MOHOM OTHAET CBOIO DHEPTHIO OCTOBY KPUCTAJUIMYECKOU

5

@ J

Puc.1. TpaexkTopus NIBMKEHMs JIEKTpoHA: a) 0e3 mojs; 0) B AJICKTPUUECKOM
I10JI€ HANPSIKEHHOCTBIO L.

OHeprus, nepefaHHas HOHAM KPHUCTAJUIMUECKOM pEIIeTKH, NpeBpaliaeTcs B
DHEPrUI0 OECHOPSAAOYHOr0 KOJIeOATeNbHOTO IBMKCHHS HOHOB, T.€. B TEIJIO. OTH
CTOJIKHOBEHHS MPUBOJAAT K 3aTPYAHCHHUIO HAIMPABJICHHOTO IBMKEHUS SJCKTPOHOB, K
co3manuto conpotuBiieHUs. C TOUKH 3pEHUS KJIIACCUYECKON AJIEKTPOHHON TEOpUH JIBa
daktopa: 1) ywacTue DSJIEKTPOHOB B XAOTHYECKOM [IBIDKCHMHM (Hapsiay C
HANpPAaBIEHHBIM) U 2) HAIMYUE COYAAPEHUH DJEKTPOTEN ¢ MOHAMH KPHCTAJUTMYECKOM
pEelIeTKH BOCIPHHUMAETCS KaK dJEKTPHUECKOE COMPOTUBJIICHHE MPOBOJHHUKA
AIIEKTPUYECKOMY TOKY.

C yBenuueHuEM TemIiepaTypbl BO3pAaCTaeT CKOPOCTh XaOTUYECKOTO JIBHXKEHUS,
a TaKXKe YHUCIO COYyIapeHUH 3JIEKTPOHOB, UTO AODKHO MPHUBECTH K YBEIHMUEHUIO
COIIPOTHBIICHUS MPOBOIHUKA.

OKCHEpUMEHTAIbHO ~ yYCTAHOBJEHO, YTO  JJs  METalIOB  YBEJIMUYEHHUE
COIIPOTHUBIIEHUS C TEMIIEPATYPOI BhIPAXKAETCA 3aBUCUMOCTBIO:

R, = Ro(1+ at) (1)

rie Ro — comporuBnenue mnpopogHuka npu Temmeparype 0°C, Ry —
CONMPOTHUBJICHUE MPOBOJAHMKA TpHU Temriepatype t, d— TepMuyecKuil Kod3PPuIueHT
COMPOTHUBJICHUS] JAHHOTO METajula, OH IOKAa3bIBAET HAa KaKyl0 YacTh HM3MEHSETCS
CONPOTHUBIIEHHE TIPOBOJHMKA NpH Harpese ero Ha 1°C. Y 4mcThIX MeTamioB nopsiaka



107 1/ Irpaayc | y cinmaBoB MeHble. Y Boib(pama, U3 KOTOPOTO M3rOTOBJIIEHA HUTH
HcclieyeMoit jamibl 4,8 103°C1..

N3 dopmynsl (1) MOXKHO ompenenuTs TeMrepaTypy packaji€HHONM HHUTH, €CIIU
U3BECTHBI €€ COMpPOTUBIIEHUE R Ipu 3TOi TeMIiepaType U COnpoTUBIIEHUE HUTU Ro mpu
temmneparype 0°C:

_ Rt—Rg

IlopsiaoK BbINOJIHEHHsS] pA0OTHI

Homunanenas [Hanpsixenue Temme-
MOIIIHOCTh U, B Cuna parypa
MoIIHOCTE CompoTHuBiIeHIE
No JIaMIIbI, TOKa B 1 ’ P HakKaja
P B notpebisiemMasi [HUTH Hakana R,
onbITalr, bT JlamMIie o t,
imamrmion P, Bt |Om
I, A 0
C

H3MmepbTe 3JeKTpUYECKOe COMPOTUBICHUE HUTH JIaMITbl HAKATMBAHUS TP KOMHATHOMN
TEeMITepaType ¢ TOMOIILI0 OMMETpa.
Cobepute 3IeKTPUIECKYIO IIEMb COTJIACHO CXEME:

i,

-

Puc. 2. Cxema ycTaHOBKH

2. Beruucnure 3HadeHue Rg AIEKTPHUECKOro COMPOTHBIICHUS HUTH JIAMITBI
npu 0 °C. Tepmuyeckuii KodIQOUIMEHT o BIEKTPUUYECKOTO COMPOTUBICHUS
BOJIb(ppamMa mpu 3HaYEHUSIX Temnepatypsbl, ommu3kux k 0 °C, paBeH npuMepHO
4,8-103°C 1,

3. [TonkmtounTe YCTAaHOBKY K MCTOYHHKY MHUTaHUSA, COOTIOAAS MOISPHOCTD.
W3meppTe crily TOKa B IIENH NpY pa3HbIX 3HaueHUs X U Ha KOHIIAX HUTH HaKaJIUBaHUs



JaMIlbl OT MUHUMAJIbBHOI'O CBCUYCHHUA JO MAaKCHMAaJIBbHOTIO. Bperuucaure QJICKTPUYICCKOC
COIIPOTHUBJICHUC Rt HHUTH JIAMIIbI B HArp€ToOM COCTOAHHUU:

» U
T
4. HO HaﬁﬂeHHBIM 3HAYCHUIAM BHGKTpI/I‘IeCKOFO COHpOTI/IBJIeHI/ISI HUTHU J1IaMIIbI Ro,

Rt ¥ W3BECTHOMY 3HAYCHHIO TEPMHUYECKOro Kod(p(dUIIMEHTa DIECKTPHUIECKOTrO
COINPOTHUBIIEHUS BOJb(GpaMa BBIYUCIUTE TeMIeparypy ! HUTH JaMibl 1o Qopmyre
_ Re—Rqg
N Ry .
S. OueHuTe TIpaHULBl TOTPEHIHOCTENW HW3MEpeHHi. Pe3ynbrartbl uM3MepeHuil u
BBIUMCJIEHUI 3aHECUTE B OTUETHYIO TaOJIUILY.
6. [Toctpoiite rpapuk 3aBUCUMOCTH TEMIIEPaTypbl HUTH HAKaJIUBAHUS OT
HaIIpsDKEHMS Ha ee 3aKUMax.
1. CremaliTe BBIBOJI.

KouTposibHbIe BOPOCHI

1. [loueMy »3JEKTPUYECKOE CONMPOTUBICHUE METANIOB 3aBUCUT  OT
TeMIepaTypbl?

2. KakoBbl OCHOBHBIE HCTOYHHKH IOTPEIIHOCTEH HM3MEPEHHW B JaHHOM
DKCIEPUMEHTE?

3. [Touemy B naHHON pabOTe JIEKTPUYECKOE COMPOTHUBICHUE HUTHU JIAMIIBI
Opyu KOMHATHOW TEeMIEepaTrype MOXKHO CUYUTaThb MPUOJU3UTEIBHO pPABHBIM €€
ANEKTPUYECKOMY cornpoTuBiieHuto mpu 0°C?

Kontpomupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; TI.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OueHka «5» CTaBUTHCA, €CIIM yYalllUics BBIMOJHSIET paboTy B MOJIHOM OOBEME C
coOJIIOICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OIBITOB U
U3MEpPEHU;  CaMOCTOSITENIbHOM  pallMOHAJIBbHO  MOHTUPYET  HEOOXOIUMBbIE
000OpyZ0OBaHUE; BCE OMbBITHI MPOBOAUT B YCJIOBHUSX U PEXHUMaX, 00ECHECYUBAIOIINX
MOJIyYeHUE TMPaBUJIBHBIX PE3yJbTAaTOB U BBIBOJAOB; COOJIOIAET TPeOOBaHUS MPABUI
0e30MacHOCTH TpyZa; B OTYETE MPaBWJIBHO M AKKypaTHO BBINOJHSET BCE 3alluCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TPAQUKH, BEIYUCICHHUS; MPABUIHHO BBIMOIHICT aHAIN3
MOTPEIIHOCTEM.

— Ouenka «4» CTaBUTCS, €CIM BBIMOJIHEHBI TPEOOBAHMUA K OLCHKH «5», HO ObuH
JIOTIYIIEHbl JIBa-TPH HeAouYeTa, He Oojee OAHOW HerpyOoil ommOKM U OJHOTO
HEJ0YeTa.

— Ouenka «3» craBUTCA, €cilu paboTa BBIIOJIHEHA HE MOJHOCTHhIO, HO 00BEM
BBIMIOJTHEHHOM YacTH TAaKOB, MO3BOJIAET TOJYYUTh MpaBUJIIbHBIE pE3YyJIbTaThl H
BBIBOJIbI: €CITH B XO/I€ MTPOBEICHUS OIbITA U U3MEPEHHUM ObLITU TOMYIIECHBI OIINOKH.



- OHCHKa «2» CTaBUTCA, C€CIIU pa60Ta BBIIIOJIHEHA HE TIOJHOCTBIO U 00BEM
BBIIIOJTHCHHOM YacCTU pa60T HC IIO3BOJIAT CACJIATb IIPABUJIbBHBIX BBIBOIAOB: CCJIH,
OIIBITBHI, U3SMCPCHUS, BBIYUCIICHU S, Ha6JIIOI[eHI/I$I IMPOU3BOANIINCH HCITPABUJIBHO.

JlaGopaTopHbie padoThI

NucTpyKkuuoHHasi KapTa K jadopaTopHoii padore Ne 9

Tema 3ansitusi: onpenenenne KIIJ[ anexTpudyeckoro HarpeBaresns BObI.

Ieap 3aHATHA: HAYYHUTBCHA, OKCIEpUMEHTanbHO  ompenensats  KIIJI
AIEKTPUYECKOTO HArpeBaTEIS BOJIBI.

Ilepen HayasoM 3aHATHA Heo0XoauMO 3HATH: 4yTo Takoe KIIJ Ttemmosoro
JIBUTATEJS, 10 KAKOW OpMyJie OH pacCUUTHIBAETCS.

IHociie oxOHYAHHMSI 3aHATHA He00X0AUMO YyMeThb: paccuuThiBaTh KII/I
AIEKTPUYECKOTO HArpeBaTEIS BOJIBI.

OobopynoBanme: koMnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopusi.

MoJiekyibl COCTOSIT U3 aTOMOB TO €CTh JJISI TOTO YTOOBI Pa3JeIUTh MOJIEKYJIbI
Ha aTOMBI HAJI0 OCJIAOWTH CUJTy TMPUTSHKEHUS aTOMOB M BBINOJIHUTH PadOTy TO €CTh
noTpaTtuTh dHepruro. [Ipu oObenuHEHNH aTOMOB B OOpa30BaHUU MOJIEKYJ SHEPTHs
OTZEISAETCS.

[Ipn cropaHnuu TOIIMBA OTHENSACTCS DSHEPrud. 1oniueom Ha3bIBAETCS TOpHOYEE
BEIIECTBO, HCMOJIb3YyEMOE€ B KA4E€CTBE HCTOYHMKA TMOJIYYEHHS TEIUIOTHI B
DHEPreTUYECKUX, TPOMBIIUIEHHBIX U OTOMUTENbHBIX YCTAaHOBKax. B 3aBUCMMOCTH OT
TUMNA PEAKUMI, B PE3YJbTaTe€ KOTOPBIX BBIAEIACTCS TEIJIOTa W3 TOIUIMBA,
pa3nyaloT opeanuyeckoe U si0epHoe monaueo.

B OPraHNYCCKHX TOIUIMBAX TCILJIOTA BBIACIICTCA B PC3YJIbTATC XUMHUYECKOM pCaKkionu
OKHUCJICHHA €TI0 I'OPIOYHX yacTeu IMIpH y4aCTHU KHUCJIOPO/Jd, a B AJICPHBIX TOILUIMBAX — B

pe3yabpTare pacnaja JeJIeHUs siAep TSHKEIbIX 3JIEMEHTOB (ypaHa, IITyTOHUS U T.1.).

Knaccudukarnms  opraHM4ecKux  TOIUIMB IO  arperaTHOMy  COCTOSIHHMIO.

TonnuBo ArperaTHoe COCTOSIHUE
TBepnoe DKunkoe ["'a3000pa3Hoe
[IpupoaHoe JlpoBa, Topd, Oypsie Hedts [IpupoaHsbIii ra3

11 KAMEHHBIE YTJIN,
AQHTPALIUT, TOPIOYUE
CJIaHIIbI




HckycctBeHHOE | [peBECHBIN yroib, MasyT, kepocuH, I"a3e1 HEDTSAHOM,
ITOJTYKOKC, KOKC, OCH3UH, COIIPOBOE KOKCOBBIH,
YIOJIBHBIE U MAacJIo, Ta30MJIb, TE€HEPATOPHBIN,
Top(hsiHbIE OPUKETHI MIEYHOE TOIUIMBO JIOMEHHBIN, Ta3
ITOA3EMHOU
ra3opuKaiuu

N3mepenne KIIJI ycTaHOBKM C 3JEKTPUYECKUM JBUTaTelNeM. Bbl MOMHUTE, UTO
KIIJI (koadduiment mnosie3HOr0 AEUCTBUSI) HA3bIBA€TCS OTHOIICHHE TOJE3HON
paboThI K MOJIHOM paboTe, BRIPAXKEHHOE B MPOIEHTAX:

N=Qu/As, (1)
rzae rae A3 — paboTta TOKa B BOJOHArpeBaresie 3a BpeMs T- onpezesaercs no popmyie:
A3=1-Ur, (2)
rae Qn —KOJIMYECTBO TEIIOTHI, KOTOPOE MOIUIO HAa HATPEBAHUE KAJOPUMETPA U BOJBI
B HEM OT TeMIepaTypsl t1 10 TEMIIEpaTyphl to:
Qu=cymy (tz— tl) + Cx'Mg: (tz — tl) (3)
[Tocne noacranoBku (2) u (3) B hopmyny (1), monyyum 3HaueHue

— (cgmy +comy ) (ta—tq)
n I'U- T ’

KIII:

Onucanue yCTAHOBKHM BUPTYAJbHOM J1a00PATOPHOiIl padoThI

- , e DKcnepuMeHTaIbHas
Onpegenenue KM anekrpuyeckoro
HarpeBaTens BOAbI [ OO S yYCTaHOBKa IIpEACTaBJICHA
Vo=| 155 |2/ a Ha pucyHke. B mnpaBom
Mopamerps! ToKa B V=195 = HWKHEM yriry
€ o I npejCTaBlieHa  HaHelb
g o c= 4200  JIw/(keK)
o «TapaMeTpsl
E> fopamerps karopumerpa KATIOPHUMETPay BBIOOD
= 70
Eoo el 02 Liit Maccy KaJopuMmeTpa W
50 v= 920 [/ k)
E“ ‘ ™ Maccy  BOABI,  KOTOpas
s MGIERRon FORINETES Gytler B HeM.  1laHens:
Ml
«marepua
KaJIopuMeTpa» - A

‘BbIOOpA MaTepuana:
SRR MEIb, aJIIOMMHUM, CTajb,
e : MRS S xene30.  Bwime  ecThb
MaHe b «IapaMeTphbl BOAB), T MOKHO BHIOpaTh HAYAIBHYIO TEMIEPATyphl BOJIBI U
ee 00BeM.
CrneBa maHenb «mmapameTpa ToKa B 3JIEKTPUUIECKOH ey, 6J1aronapsi KOTOPOH MOYKHO
BBIOpaTh HAMPSKEHUE, KOTOPOE CO37aeT UCTOYHUK TOKA. C MOMOIIBI0 KHOTIKH «ITYCK»
HAYHETCSl TMPOIIECC HarpeBaHWe BOJLI B KaJOpPUMETPE, JOXKIABIIHUCh, KOTJa
TeMmrepaTrypa JOCTUTHET TeMIepaTypbl KUIEHUS (TEPMOMETpP PACIOJIOKEH ClieBa )C



MIOMOIIIBI0 KHOIKK Iay3a MOXXHO OCTAQHOBHTBH MPOILECC W 3a(pUKCHPOBATH BpeMs,
NOKa3aHHOE B KpallHEM HW)KHEM IPAaBOM YTIIy.
Wcnonb3yss TpPEICTaBICHHYIO YCTaHOBKY, JOCTUTAeTCS Ieldb ITOCTABICHHOM
1abopaTopHO# pabOTHI.

I11aH BBINOJHEHHS PAdOTHI
1. Ilepeitnute o ccbutke https://www.youtube.com/watch?v=6PIvTC3-ObE
NPOCMOTPUTE BUICOYPOK KOTOPBIA TMOSCHUT, KaKuM O0pa3oM TPOBOTUTCS
n1abopaTopHas paboTa B pEaIbHBIX YCIOBUSIX.
2. Iepeiinute mo cewuike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBITIOJTHSITE TIOCIICIOBATEIIBHOCTD JICHCTBUM, OTMCAHHBIX HHIKE.

1. 3apanue. Paccuumaiime KII/] snexkmpuueckozo nazpesameJisi 600bul
1. 3anmycTuTh BUPTYaJIbHBIN CTEH]T
2. BriOpath BemECTBO, U3 KOTOPOIO M3TOTOBJIEH KAJIOPUMETP, €T0 Maccy U O0BEM
BOJbI B COOTBETCTBHM C HOMEPOM BapHaHTa, COBIAJAIOIIEM C MOCIEAHEN nudpoit mo
CIUCKY TPYHIIbl, OH HAXOAMUTCS B KOHIE TOKYMEHTA.
3. BbiOparh (IpOU3BOJIBHO) HAYaJbHYIO TEMIIEpaTypy BOJbl M HaIpsHKEHUE Ha
MCTOYHHKE TOKA.
3 3HaueHUs BCEX UBMEPEHHBIX (3a/JaHHBIX) BEJIMUMH 3aMMCaTh B TAOJIHILY.
4 Kuonkoit «I1YCK» Hauate HarpeBaHue BOABI M IPEKPATUTH €r0, HAKAB HA KHOIIKY
«ITAY3A» npu poctwxeHuH TeMmrepaTypbl kuneHus. [lpu HeoOxomumocTH
MOBTOPEHUS SKCIIEPUMEHTA BOCTI0JIb30BaThCsi KHONKOM « CBPOC.
5. 3anucath B TaOJIMILy BpeMsl HArpeBaHMsi U KOHEUHYIO TEMIIEPATypPy BOJBL.

BemectBo 3HayeHMe mucatb 0e3 okpyrJaenus!!!
KaJIOpUMETpPA
V nenpHas VYV neapHas
TEIUIOEMKOCTh TEIJIOEMKOCTh BOJBI Cy ,
BEILIECTBA JIx/ (xr- °C)
KaJIOpUMETpa Cs
Jx/ (xr- °C)
Macca kanopumeTpa O6BEM BonbI V, 11
MK, KT
Cuna toka I, A Macca BoabI My, KT
Hampsoxkenne U, B Havanbnas
temreparypa t 1, °
C
Bpemss HarpeBaHusl Koneunas
T, C temmneparypa tz, o C

6. BbIlloIHUTE BHIYUCIICHUS.
7. B BBIBOJIE YKQKUTE MOJyYEHHBIN pe3ynbraT udmepenus KII/I.

KoHTpoJibHBIE BONIPOCHI

1. Kakoe kosnmuecTBO TemnoThl Qy, paccesioch B OKpy)aruyro cpeay? CKOJIbKO
MPOLIEHTOB COCTABJISIET 3TA BEJINYMHA OT KOJIMYECTBA TEIIOTHI, BHIIEIUBIIETOCS B
HarpeBaTeIbHOM 3JIeMEHTE?




2. U3menutcs nu KIIJl nHarpeBatens, eciid yBeJIMYUTh BpeMsl HarpeBaHusi (HarpuMmep,
1o noxnyyaca)? Ecnu aa, To kak? OTBeT 000CHYMHTE.

Hauanbnbie JAHHBIC 110 BAPpHAaHTaM K 3aIdHUAM

['pynma BemiecTtBo Macca kanopumetpa | O0bEM BOJIBI
KaJIOpHMETPa
1 JKENne30 0,2 kr 271
2 AJIFOMUHUH 0,2 kr 1n
3 MeEIb 0,2 xr 21
4 cTallb 0,2 xr 27
5 JKeIe30 0.4 xr 27
6 aJIFOMUHUI 0,4 xr 1 n
7 Meab 0,4 xr 1 x
8 CTajlb 0,4 xr 1 n
9 JKeNe30 0,5 xr 11
0 AJTIOMUHHI 0,5 kr In

Kontpomupyemsie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-[L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OneHka «5» CTaBUThCS, €CIU YYalUKUCS BBIMOJHICT pabOTy B IMOJHOM O0OBEME C
COOJIIOZICHUEM  HEOOXOAMMOM  TOCJIEIOBATEILHOCTH  IMPOBEJCHUSI  OMBITOB U
WU3MEpEHUI; CaMOCTOSATEIBLHOMN paImoHaIBEHO MOHTHUPYET HEOOXOIUMBIE
00OpyZ0BaHUE; BCE OMBITHI MPOBOAUT B YCIOBHUSAX U PEKHMaX, 00CCIECYMBAIOIINX
MOJIYYCHUE TIPaBUJIBLHBIX PE3yJbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30macHOCTH TPyZa; B OTUETE MPABUJIBHO M aKKypaTHO BBIMOJHSIET BCE 3aIlUCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BBIYUCIICHHS; TIPABHIIBHO BBITIONHSACT aHAIH3
IIOIPEITHOCTEN.

— OueHka «4» CTaBUTCS, €CIU BBHINIOJHEHBI TPEOOBAaHMS K OICHKH «5», HO ObLIH
JOMYIIEHBl JIBa-TPU HejoueTa, He Oojee OJHON Herpyood OmHOKM W OJHOTO
HeJI0YeTa.

— Onenka «3» craBUTCs, eciau padoTa BBIIOJHEHA HE ITOJHOCTBIO, HO 00BEM
BBITIOJIHGHHONW YacTH TaKOB, TIO3BOJIIET TOJYYUTh TPABWIbHBIC PE3YJNbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBE/ICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIEHBI OIITHOKH.

— OueHka «2» CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE TMOJHOCTBIO U 00bEM
BBITIOJTHEHHON YacTh pabOT HE IMO3BOJIAT CAeNaTh IMPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUS, BBIYUCIICHHU S, HAOII0ICHUS TTPOU3BOIUIINCH HETIPABUIILHO.

JlaGopaTopHbie padoThI




JlabGopaTopHas padora Ne 10
JKCINEePUMEHTAIbHOE ONpeae/ieHNe yIeJbHOr0 CONPOTHBJICHUS MPOBOJIHUKOB

Leab padoTbi: onpenenuTh cpeHee 3HaUeHHE TeMIIepaTypHOTo Ko duimenTa
COMPOTHUBJICHUS MEH.

I[IpubGopbl U NPUHAAJIEKHOCTH: TPUOOpP IJIsi ONMpPENENCHUs TEMIIEPATypPHOIO
kod(dduieHTa CONMPOTHUBIICHHS METaJIOB, Bhimpsmurens BC-24M, Habop
MPOBOJTHUKOB, aMIEPMETP, BOJBTMETP, TEPMOMETP TEXHHUYECKHUH, KOMIUIEKT
MIPOBO/IOB.

KPATKASA TEOPUSA
XapakTEepUCTUKON NPOBOMAIIMX CBOWCTB Marepuaia NPOBOAHUKA SIBIISIETCA
YAEIBHOE CONPOTUBIICHUE, T.€. COPOTUBIICHUE MTPOBOAHUKA, UMEIOLIETO MTONIEPETHOE
CEUCHHME, PABHOE EIWMHHIE IUIOWIA[W, W JUJIMHY, PABHYIO E€IWHUIEC JUIMHBL. Ecimn
POBOJIHUK C YIENBHBIM CONMPOTHUBIEHHEM P HMMEET Mo Beeil mmmue | onmmakoBoe

CEUYEHHE S, TO €ro CONPOTHBJIEHHE MOXKET OBITh IMOJCYMTAHO 110 HOPMYJIe

I (1)
R=p—
S
YI[eJIBHOG COHpOTI/IBJ'ICHI/IC HpOBOI[HI/IKa 3aBUCUT B O6H_I€M cnyqae OT MHOT'HUX
(bakTopoB: TeMIEpaTypbl, MEXaHUYECKUX Jedopmaruii, HAaNPSHKEHHOCTH MAarHUTHOTO
[IoJisi, B KOTOpOG ITIOMCIICH HpOBOI[HI/IK, n T.II. 3TI/I 3aBUCHUMOCTHU H_IHpOKO
I/ICHOJ'II):’)yeTCH B HSMGPHTCHBHOﬁ TCEXHUKEC U ABTOMATHUKC.
3aBUCUMOCTh CONPOTHUBIIEHUS OT TEMIEpPaTypbl B OOIIEM BHJIE MOXKET OBITh

BBIPA)KEHA MHOTOUYJIEHOM
_ 2 2
R, =Ry [L+a(t —to) +Bt —t)* +..] (2)
rae O ¥ 3 - cpemHme 3HavYeHMs TEMIEPATYPHBIX KOI(P(ULIUEHTOB, ONpeaeIIeMbIX
ONBITHBIM ITyTEM, Rto 151 R[i - conmpoTtuBieHus npu HadanbHOU (1) 1 KoHeunon (t;)

TeMriepatypax. B HeOONbIIMX HMHTEpBajlaX M3MEHECHHsI TEMIIEpaTyp YacTo ObIBaeT
JIOCTAaTOYHBIM TPU PacueTe OrPAaHUYUTHCS ABYMS WieHaMHu psafa Gopmyis (2). B atom
ciydae popMyIia JiJIsl OnpeaeieHUs] CONMPOTUBICHUS UMEET BUJL:

R, =Ry, [L+ 0t —to)] (3)

3HaueHuss Ol HE SBISAIOTCA TOCTOSIHHBIMH M HW3MEHSAIOTCA C HM3MEHEHUEM
TEMIIepaTyphl, OTHAKO B HEKOTOPBIX TEMIIEPATYPHBIX HHTEPBaAIaX 3TOT KOIPPUIUEHT
MO>KHO XapaKTepHU30BaTh CPEIHUM 3HAUEHHEM TeMIEepaTypHOro KodppuiueHTa.
[IpumensieMbii B pabGore mnpubop (puc. 1) s
ONpENeNeHUs]  TeMmmeparypHoro KoddduuueHta wmeau
cocront u3 Karymku 1. Karymka mnpencrasmser coOoi
KAPTOHHBIA Kapkac 2, Ha KOTOpbI HaMOTaH MEIHBIN
IIPOBOJ C JIAKOBOM n3ossnuen. KoH1bl mpoBo1a BEIBEACHBI K
3a)KMMaM 3, YCTaHOBJIEHHBIM Ha IJJACTMACCOBOM KOJOJKE 4.
B »3T0ii KOJOAKE 3aKperieHa CTEKIsHHAas NpoOupkKa, B
KOTOPYIO BCTaBJE€H Kapkac Karymkd. CBepXy B KOJOJKE
MMEETCSl OTBEPCTHE S5 UIsi TEPMOMETPA, H3MEPSIOLIETO



TeMriepatypy Kkartymku. [Ipubop mnomemaror B cocyl C 3 5

BOJOM. B cocyne wumeercs diEKTpUYECKas COupaib C /_
BBIBCACHHBIM HaBCPX KiIIEMMaMU. HOI[COGI[I/IHI/IB Eﬂ;l m

BHCKTpI/I‘-IeCKyIO CHI/IpaJIB K I/ICTO‘IHI/II(y TOKa, HarpeBaIOT . ~

BOAY B cocCyde, IEPpUOAUYCCKU CUHUTBIBAsA IOKa3aHUSA M

TepMOMeTpa nu I/ISMep?DI OMMGTpOM COHpOTI/IBJIeHI/Ie

KaTylIKH. \\
N2
N

Puc. 1

HOPAJOK BBIITIOJIHEHUE PABOTBI.

JKCnepumeHTansLHoe onpeaeneHue TemneparypHoro
KoathhuumeHTa ConpoTUBIEHUA NPOBOAHNKOB
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1. TloaroToBbTe B TeTpaau TAOMUIly Il 3allUCH PE3yJIbTaTOB HU3MEPEHUM M
BBIYHCJIEHUHN.
Tabnuua

N [UB [t, [A[R., |[LA [t,c°|R, |a, a,




n/n Ce Om OMm rpax’? rpan’?

2. 3aneiiTe B cocyn Boay Ha 2/3 BBICOTHI cocyna. BHMMaHme: 3anuBas BOIy B
cocyl, IPUMUTE MEPHI K TOMY 4TOOBI BOJa HE MoNajia BHyTPb IPOOUPKH.

3. BcraBbTe B IPOOUPKY TEPMOMETP.

4. BbDKZAB HEKOTOpPOE BpEMsl, IMOKa BBIPOBHSIOTCA TEMIEpaTypa BOABI U

KaTyIIKK IPHOOpa, 3auImTe MoKa3aHus TepmMomerpa .
5. H3meppre C mnoMoOIlIBIO amMmiepMerpa cuily Toka lo u paccuuraiite
COIPOTUBJIEHUE KATYLIKH Rto NOJIB3YSICh 3aKOHOM OMa, W 3alMIINTE pe3yJbTaThl B

Ta0IuIy.
6. [TogkmrounTe cnupalib K MCTOYHUKY TOKA M YCTAHOBUTE HaIpsiKEHUE He Oosee
5B.

7. CrnemuTe 3a TOBBIIMICHHEM TeMIIepaTyphl KaTymku. Korma temmeparypa
KaTymkn okaxkercs kpatHoit 10 t.e. ;=30, 40, 50 C° u3meppTe cmily TOKa U

pacCUMTaiTe CONPOTHBICHUE KATYIIKWA. Pe3yapTaThl HW3MEpPEHUH 3amuIlnTe B
Ta0IuIy.

8. Hcmons3ys pesynbTaThl MepBoro omsita u tpex nocneaytommx (i, Ri)

BBIUMCIUTE JUIsI KaXIOTO OMNbITa 3HAYEHHE TEMIIepaTypHOro Kod(pduimeHTa
CONMPOTHUBJIEHUS MEAU MO (popmyIe:

i to
R, - At

KOTOpasi BbIBE/ICHA M3 3aBUCUMOCTH (3).

9. Halinute cpeaHee 3HaUCHHE TEMIIEPATYpHOTO KO3(PPHUIIMEHTA COTPOTHBICHUS
Meau o .

10. Haueptute rpaduk 3aBucumoct R ot temneparypsl U (B Mmacmira6e).

KOHTPOJIBHBIE BOITPOCHI

1. Yro Ha3bIBaeTCs TEMIIEPATypHBIM KOAPHUIIMEHTOM COPOTUBIICHHUS?

2. YyaenbHas TMPOBOAUMOCTh TMNPOBOAHWKA. DU3NUECKUN CMBICH, €IUHUILIBI
WU3MEPEHUS, OT YETO OHA 3aBUCUT?

3. KakoBa  3aBUCHMOCTh  YyJIETBHOTO  COMPOTHUBJICHUS  NPOBOJHUKA  OT
TeMiiepaTypbl? UeM xapakTepusyeTcs 3Ta 3aBUCUMOCTh?

4. TemnepatypHblil ko3(puuueHT conpotuBiaeHus. YTo OH XapaKTepu3yeT, OT
YEro OH 3aBUCUT. B Kakux eauHUIIAX U3MEPSIETCS?

5. 3aBUCHUT JI1 COITPOTHUBIICHHE NTPOBOJHUKA OT TeMiiepaTypbl? Eciau 3aBucur, To
KaKoBa 3Ta 3aBUCUMOCTb? OOBSICHUTD (PU3HUUECKUI CMBICIT 3TOTO SIBJICHHS.

6. Kak U3MEHUTCSA CONMPOTUBIIEHUE MPOBOJAHUKA C MOBBIIIEHUEM TEMIEPATYPHI U
nouemy? MaremaTuueckoe U rpaduueckoe n300pakeHrue 3TN 3aBUCUMOCTH.



7. CpaBHUTb 3aBUCUMOCTh HW3MEHEHHS  COINPOTHUBJICHHS  METALTUYECKUX
MPOBOJTHUKOB U JJIEKTPOJIUTOB OT TemrepaTypbl. OOBsSCHUTH (U3UKY SBICHUMH,
MOPOXKIAOIINX 3Ty 3aBUCUMOCTb.

8. OnmcaTp MOCIEAOBATEIBLHOCTh JACHCTBUN OIpEAeIeHUsT TEeMIepaTypHO
3aBUCHMOCTHU COMPOTHUBJICHUS B XOJ€ BBIMOJHEHHS 1a00paTOpHON pabOTHI.

9. smeHuTCST 1M TEMIEPATypHbI KOAIPQHUIMEHT COMPOTUBICHUS, €CIU
ONpENENATh €ro MO YIEIbHOMY CONPOTHBICHHIO, & HE IO HU3MEpSIEMOMY
COMPOTUBJICHUIO?

10.3aBucuT 1 TeMIiepaTypHbI KO3(PGUIUEHT COMPOTUBIEHUS OT Marepuaia
CONPOTHUBJICHUS.

11 .B ueM ¢usnueckuii cMbICI COMPOTUBIECHUS MpoBoAHMKA? OT Yero OHO
3aBUCHUT?

12. Hanumute U 00BSICHUTE MAaTEMaTHYECKYIO0 3aBUCUMOCTb CONPOTHUBIIEHUS OT
MaTepuayia i pa3MepOB CONPOTUBIICHUS.

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

Kpurepun ouenku:

— OneHka «5» CTaBUTBCA, €CIHM YYaIMKCA BBIMIOJHSIET padoOTy B MOJHOM OO0BEME C
COOJIIOZICHUEM  HEOOXOAMMOM  TOCJIEIOBATEILHOCTH  IPOBEJCHUSI  OMBITOB U
U3MEPEHUN;  CaMOCTOSITEIBHOM  pallMOHAJIBHO  MOHTHPYET  HEO0OXOJUMBbIC
000pyZI0OBaHUE; BCE OMBITHI MPOBOJAUT B YCJIOBHUSX U PEXHMaX, 00ECIECUMBAIOIINX
MOJIyYeHHE TPABUIIBHBIX PE3yJbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS IMPABUI
0e30macHOCTH TPyJla; B OTUETE MPABUIBHO M aKKypaTHO BBIMOJHSET BCE 3allCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHHS; TPABIIILHO BBITIONHSAET aHAIH3
IIOrPETHOCTEN.

— Omnenka «4» CTaBUTCA, €CHM BBIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JOMYIIEHBl JIBa-TPU Hejouera, He Oojee OJHON Herpyood OmHMOKH W OJHOTO
HeJ04eTa.

— Ouenka «3» craBuTCs, eciau paboTa BBINIOJHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHONW 4YacTH TaKOB, IIO3BOJIAECT TMOJYYUTh NPaBUIbHBIC pE3yJbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OMBITA U U3MEPEHUM ObLITN JTOMYIIEHBI OIUOKH.

— OueHka «2» CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE IMOJHOCTBIO U 00BEM
BBITIOJTHEHHON YacTh pabOT HE TMO3BOJIAT CHAeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

Tema 3.3. DjieKTpUYeCKHil TOK B Pa3JIHYHbIX Cpeaax

YcrHblii onpoc (YO)

1. Kakue ObIBalOT BeIIeCTBA MO THUIY MPOBOAUMOCTH JJIEKTPUUYECKOTO TOKa?
Onpenenenue.

2. Kakue BemiecTBa OTHOCSTCS K MOTYIPOBOAHUKAM?



Kaxas cBsi3b CyiiecTByeT B MOIYIIPOBOIHUKAX?

Kaxkue noaBmxHbIe HOCUTENHN 3apsJI0B UMEIOTCS] B YUCTOM MOJIYIIPOBOJHUKE?

YTo mpou30MIET IPU BCTPEUE INEKTPOHA C ABIPKOM?

Kaxkwne HocuTenu 3apsiia SBISIFOTCS OCHOBHBIMH B TIOYTIPOBOAHUKE C aKIIETTTOPHOM

MIPUMECHIO, a KaKHe B MOJIYIPOBOJAHUKE C JOHOPHOM MPUMECHIO?

7. Kak mo-apyroMmy Ha3bIBalOTCS TOJYIPOBOIHUKHA C JOHOPHBIMH U aKIENTOPHBIMHU
pUMECIMHU?

8. Kak obpasyercs p-n-nepexon?

9. Kakoit nepexos Ha3pIBAIOT MPSMbIM?

10.Kak ycTpoeH noiayrnpoBOIHUKOBBIN 110A?

11.13 4ero coCTOUT TpaH3UCTOP?

12.Yto Takoe BakyyMm?

13.YTo Takoe TepMOIIIEKTPOHHASI YMUCCHUS?

14.YcTpoicTBO U MPUHIMI PadOTHl BAKYYMHOTO JHO/IA.

15.BonbpTamnepHas XxapakTepuCcTUKa BAKYyMHOTO THOAA

16.Yto0 Takoe snexTpoHHBINA my4ok? U ero cBoiicTaa.

17.1TpuHimn paboTsl ANEKTPOHHO-TY4eBOM TpyOKku. 1 e€ npumenenue.

18.Kakwue BemniecTBa OTHOCATCS K DJIEKTPOIATAM?

19.Yto Takoe 3meKTpuyecKas TUCCOIUAITUS?

20.Yto Takoe pekoMOuHAaIHs?

21.Y10 Ha3BIBAIOT MOHHON TTPOBOIUMOCTHIO?

22.Yro Takoe anextpoan3? Kak on npoucxoaut? U ero npumenenue.

23.00bsicHEeHHe 3aKoHa dJekTpoau3a. 1 ero hopmyina.

24.Onpenenenue 3apsiaa snexrpona. U ero popmyna.

25.Kak MOkHO cienath BO3ayX IPOBOJHUKOM ?

26.Kak mpoucxoauth MOHU3AIMS Ta3a?

27.Kaxk mpoucxoaut pekomOuHaIus raza’?

28.Yto0 Takoe ra3oBbIid pazps’?

29.0npeneneHne caMoCTOSTEIbHOTO M HECAMOCTOSTEIHHOTO Pa3psIOB.

30.Kak mporcxoauT HOHU3AMHMS SJIEKTPOHHBIM yaapoM?

31.Yro Takoe ma3zma?

©o 0k w

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»

TIOJTHO PACKPBITO COJIEp)KaHUE MaTepuaia

YETKO Y MPABWJIBHO JIAaHBI OTIPEICIICHUS U PACKPBITO COJEpKaHuE MTOHSATUM, BEPHO
MCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISL IOKA3aTeIbCTBA UCTIOJIb30BaHbl Pa3IMYHbIE YMEHUS, BHIBOJIBI U3 HAOJIOICHUH,
OTIBITOB

OTBET CAMOCTOSITEIHHBIN, UCITOJIH30BAHBI PaHEE IPHUOOPETCHHBIC 3HAHMSI.

OtMmeTka «4»
PACKpPBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia



B OCHOBHOM IPABUJIBHO JIaHBI OMPEACICHUS MOHATUIN U UCTIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpEACICHUS TOHATUI HETOJIHbIC, TOMYIICHBl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIHs
ITOHUMAFOIITUI )

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE yIeOHOTO MaTepHraia, HO U3JI0KEHO hparMeHTapHO,
HE BCEr/la Mocjae10BaTeIbHO

OTIpeJICIICHHS IOHSATUIM HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI M 0000IICHHS 13
HaOTFOICHUH, TOTYIIEHBI OIMTUOKN TP MX U3JI0KCHUH

JOMYIIEHBI ONTMOKN M HETOYHOCTH B MCTIOJIB30BAHUH HAYIYHOW TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUI

MPaBUJIbHBIC U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep>KaHKhe Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOISIIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIECHBI TPYObIe OMIMOKN B ONPEASICHNUN ITOHATHH, IPU UCTIOJIb30BaHUH
TEPMUHOJIOTUH.

TectupoBanmue (T)

I Bapuanr.

1.Kakumu HOCHUTENSIMU 3J1. 3apsifia CO3AAETCS DNEKTPUUECKUI TOK B MeTaJIax?
A. DIEKTpOHAMH U TIOJIOKUTEILHBIMU MOHAMM.

b. I1010KUTEILHBIMU ¥ OTPUIIATEILHBIMA HOHAMH.

B. DnexTpoHaMu U JbIpKaMH.

I'. ITonoXuTEeTbHBIMU HOHAMH, OTPUIIATEIBHBIMUA HOHAMU U 3JIEKTPOHAMM.

JI. TOIBKO 3JIEKTPOHAMM.

2.Kakoii MUHUMAJTbHBIHN TI0 a0COJIFOTHOMY 3HAYEHUIO 3apsii MOXKET ObITh TIEPEHECEH
AIEKTPUYECKUM TOKOM Yepe3 IEKTPOJIUT?

A.ex1,6-10 K.

b.2e~3,2-10 K.

B. JIt060ii cK0JIb YTOHO MaJIbIH.

I'. MUHUMaITBHBIN 3apsij] 3aBUCHT OT BPEMEHH MPOIyCKaHUS TOKA.
J. 1 K.

3. KakuMu HOCUTENSIMU 3J1. 3apsa CO3AAETCS JIEKTPUUECKUNA TOK B PACTBOPAX WM
pacruiaBax 3J€KTPOJIUTOB?



A. DreKTpoHaMH U TOJ0KHUTEIbHBIMA HOHAMHU.

b. ITon0XHUTENbHBIMH U OTPULIATEIbHBIMUA HOHAMH.

B. ITonoxxuTenbHBIMU HOHAMU, OTPUILIATETHHBIMA HOHAMH U 3JIEKTPOHAMMU.
I'. TosbKO 3IEKTPOHAMH.

J1. DNeKTpOHaMH U JIbIpKaMH.

4 Kaxkue neicTBUS 3J1. TOKa BCETJa COMPOBOKIAIOT €r0 MPOXO0KIECHUE Yepes3 JI00bIe
cpeabi?

A. TemoBoe.

b. Xumunueckoe.

B. MarnuTtHoe.

I'. TeryoBO€ M MarHUTHOE.

J1. TermnoBoe, XUMHAYECKOE U MAarHUTHOE.

5.Ha puc. 1 mpeacTaBieHo cxeMaTuueckoe n3oopaxeHue Tpanzuctopa. Kakoit
uuppoit Ha HeM 0003HAYEH SIMUTTEP?
A. 1.

penu oTBeToB A — [' HET MPaBUIIBHOTO.

6. KakuM Tummom npoBouMOCTH 00J1a/1at0T MOJTYTPOBOTHUKOBBIE MaTepraibl 03
npuMeceit?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonHom.

J1. He npoBOAST 37EKTPUUYECKUN TOK.

7. KakuM TUIIOM NPOBOAMMOCTH 00J1aJ1al0T MOIYIIPOBOIHUKOBBIE MaTEPUAIIBI C
JIOHOPHBIMH IIPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIPOYHOM.

B. B paBHOI Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonnoM.

JI. Takue maTepualbl HE MPOBOMST AIEKTPUUECKUM TOK.

8. Kakoii 13 npuBeIeHHBIX Ha pUC. 2 TpapUKOB OTPaKaeT 3aBUCUMOCTb YAEIBHOTO
CONPOTHUBJIEHUS NOJYIPOBOJHUKA OT TEMIEPATYPHI?

A l.

b. 2.
B. 3.
I'. 4.



9. Ilpu NpoX0OXKAECHUU Yepe3 KaKUe CPebl AMEKTPUUECKOTO TOKA MPOUCXOJUT EPEHOC
BelecTna’?

A. Yepes MeTauibl U OJIYIPOBOJHUKH.

b. Uepes nmonynpoBOJHUKHN U PACTBOPHI AJEKTPOIUTOB.

B. Uepes pacTBOpHI 31EKTPOJIUTOB U METAILIIBL.

I'. YUepes rassl ¥ MOIYNIPOBOJHUKH.

J1. Uepes pacTBOPHI SJIEKTPOIUTOB U Ia3bl.

10. B ogHOM ciyyae B repMaHui 100aBUIM MSATUBAICHTHBIN (hochop, B Ipyrom —
TpeXBaJICHTHBIN TaJnil. Kakum TUIIOM MPOBOJIMMOCTH B OCHOBHOM 00J1a1a1
MOJIYTIPOBOJHUK B KOXKJIOM ClTydae?

A. B nepBoM JbpIpOYHOIL, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTpPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 060oux ciayyasix 3eKTpOHHOM.

I'. B 00oux ciaydasix JbIpOYHOM.

J1. B o0oux cirydasx 3J1€KTPOHHO-ABIPOYHOM.

11. Kak u3MeHHUTCA Macca BEMIECTBA, BBIICIUBIIECTOCS HA KATOI€ MPU TPOXOKICHUN
AIEKTPUYECKOTO TOKA YEPE3 PACTBOP EKTPOIIUTA, €CJIU CUJIA TOKA YBEJIUUYUTCS B 2
pasa, a Bpems €ro NpoxoKICHHs] YMEHBIIUTCA B 2 pa3a?

A. YBenuuurcs B 2 pasa.

b. YBenuuutcs B 4 paza.

B. He nsmenurcs.

I'. YMmenbures B 2 pasa.

. YMenbnTcs B 4 pasa.

12. B npouecce snekTpoausa "+" HoHbI nepeHecnu Ha katon 3a 2¢ "+" 3apsn 4K, -
" HOHBI EPEHECIN HA aHOJ TaKOM ke 1o moayito - " 3apsan. KakoBa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpadvkoB, MPUBEICHHBIX HA PHUC. 3, COOTBETCTBYET XapaAKTEPUCTUKE
MOJIYNPOBOJHUKOBOTO AM0/1a, BKIIFOUEHHOTO B MIPSIMOM HANpPaBICHUU?
Al

b. 2.
B. 3.
I.4.

. Cpeau otBeTOB A — ' HET MpaBUIIBHOTO.

14. Kakyto U3 cxem, oKa3aHHbIX Ha pUC. 4, ClIelyeT NPeanovecTb JJIsl UCCIEeI0OBAHUS
3aBUCUMOCTH MPSAMOIO TOKa JU0/1a OT HAMPSKEHUS U KaKylo — JJIs UCCIIEA0BAHUS

3aBUCHUMOCTHU O6paTHOFO TOKa Juoaa OT HaHpH}KCHI/I}I?



A. Jlns o6oux ucclieJOBaHUM cielyeT BhIOpaTh cxeMy 1.

b. Ins 06oux mccnenoBaHuii ciie1yeT BEIOpaTh cXemy 2.

B. [lns nccnenoBanys 3aBUCMMOCTH MPSMOTO TOKA JUOA OT HAINPSKEHUS CIEAYET
BBIOpATh cxeMy 1, 111 00paTHOTO TOKa — cXeMy 2.

I'. s nccnmenoBanys 3aBUCMMOCTH MPSMOTO TOKA JUOAA OT HANPSKEHUS CIEAYET
BBIOpATh CXEMY 2, U1 0OpaTHOTO TOKa — cXeMy 1.

J1. Cpenu otBeTOB A — I' HET MPAaBUIIBHOTO.
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Puc. 4
II BapuaHT.

1. KakuMu HOCHTEIIAMHU 3J1. 3apsiia CO3AAETCS INEKTPUUECKUM TOK B
MOJIyIPOBOJHUKAX ?

A. DeKTpoHaMU M MOJIOKUTEIIbHBIMUA HOHAMM.

b. [onoXuTenbHbIMA U OTPHULIATEIBHBIMA HOHAMM.

B. DnextpoHaMu U JbIpKaMH.

I'. [TonoXuTeabHBIMA HOHAMHU, OTPULIATETLHBIMU HOHAMH U 3JIEKTPOHAMH.
J1. TOMbKO 3JIEKTPOHAMM.

2.Kakoil MUHUMAaJIbHBIN MO A0COIIOTHOMY 3HAYEHMIO 3apsi]l MOKET ObITh IEPEHECEH
IIEKTPUYECKUM TOKOM 4Yepe3 MeTasun?

A. e=1,6-10 K.

B. 2e<3,2-10 ¥ Ku.

B. JIt060i1 cKOJIb YTOJTHO MaJIbIH.

I'. MuHMManbHbIN 3apsi 3aBUCUT OT BPEMEHHU MTPOIYCKAaHUS TOKA.

J. 1 K.

3. Kakumu HOCUTENSIMU 3J1. 3apsJia CO3/1a€TCs MNEKTPUUECKUIN TOK TIPU
AIIEKTPUUYECKOM pa3psijie B razax?

A. DIEKTpOHAMH U TOJIOKUTETbHBIMU MOHAMM.

b. ITonoXuTenbHbIMU U OTPUIIATEILHBIMUA HOHAMH.

B. ITonoXuTenpHbIMU HOHAMH, OTPUIIATEIbHBIMA HOHAMU U 3JICKTPOHAMHM.
I'. TosibKO 3EKTPOHAMH.

. DnekTpoHamMu U AbIpKaMHU.

4.Kakue neicTBus 3J1. TOKa HAOJII0Ia0TCs TPU MPOIMTYCKaHUH €T0 Yepe3 pacTBOP
AIEKTPOIHUTA?

A. TenoBoe, XUMUYECKOE M1 MarHUTHOE JICHCTBUS.

b. XumMnueckoe 1 MaruuTHOE JICUCTBUA.

B. TenjoBoe u MarHUuTHOE JICUCTBHUS.

I'. TenigoBoe U XUMHUYECKOE JACUCTBHUS.

J1. TOJIbKO MAarHUTHOE JICHCTBHUE..

5.Ha puc. 1 mpencraBiieHO cXxeMaTHUECKOe 300pakeHue Tpan3ucropa. Kakoi

udpoit Ha HeM 0003HaYeH KOJUIEKTOP?
Al

= W o

.2
. 3.
.4. 1. Cpenu otBeToB A — I' HET NpaBUIBHOTO.



6. Kakum Tom npoBogumMocty 00J1a/1at0T MOJIyIPOBOIHUKOBBIE MaTepHalibl 03
npuMecein?

A. He npoBOJSAT 3JIEKTPUYECKHI TOK.

b. MonHoM.

B. B paBHOU Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. B OCHOBHOM JIBIPOYHOM.

/1. B OCHOBHOM 3JIEKTPOHHOM.

7. KakuM TUIIOM MPOBOAMMOCTH 00J1aJ1al0T MOIYIIPOBOIHUKOBBIE MaTEPUAIBI C
aKLENTOPHBIMHA PUMECSIMHU?

A. B 0OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonHom.

/1. Takne maTepuansl HE MPOBOJAT IIEKTPUUECKUH TOK.

8. Kakoil U3 npuBeICHHBIX Ha pUC. 2 TPaPUKOB COOTBETCTBYET 3aBUCUMOCTH
YEIBHOTIO CONPOTUBIIEHUS PTYTH OT TEMIEPATYPHI (IIPHU TEMIIepaTypax, OJIU3KUX K
a0COJIFOTHOMY HYJII0)?

A. 1.

b. 2.
B. 3.
I'. 4.

. Cpenu otBeToB A — I' HET MPAaBUIIBHOTO.

9. B kakux cpenax npy MpOX0XKICHUH YepPe3 HUX JIEKTPUUYECKOTO TOKA MEPEeHoca
BEILIECTBA HE MTPOUCXOIUT?

A. B MeTanmnax u nmoiaynpoBOJHUKAX.

b. B nonynpoBogHMKax U pacTBOpax JIEKTPOJIUTOB.

B. B pacTBOpax 3J€KTpOJIUTOB U METAILIAX.

I'. B razax u nosyrnpoBOJHUKAX.

. B pacTBOpax 3JIEKTPOJIUTOB U ra3ax.

10. B onHoM cimyyae B oOpasel] repMaHusi J0OABUIIM TPEXBAJIICHTHBIN UHANM, B IPYTrOM
— IATUBAJIEHTHBIN 00p. Kakoit Tvn mpoBoguMocTH npeobagacT B KaXA0M ciydae?
A. B nepBoM JbIpOYHOI1, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JBIPOYHOM.

B. B 06oux ciay4asx 31eKTpOHHOM.

I'. B 00oux ciay4asx JbIpOYHOM.

J1. B 00oux cirydasx 3J1€KTPOHHO-ABIPOYHOM.

11. Kak n3MeHHTCs Macca BEMIECTBA, BBIICIUBILIETOCS HA KAaTOIE MPU MPOXOKIACHUH
AIEKTPUYECKOT0 TOKA YEPE3 PACTBOP AIEKTPOJIUTA, €CIIA CHIIA TOKA YMEHBIIUTCS B 2
pasa, a BpeMs €ro Npox0KIEHUS BO3pacTeT B 2 pasza’?

A. YBenuuutcs B 2 pasa.

b. YBenuuurcs B 4 pasza.



B. He n3zmenurcs.
I'. YMenbmutcs B 2 pasa.
J1. YMmensmmres B 4 pasa.

12. B mpouecce anekrposm3a "+" noHsl nepeHecin Ha karon 3a 2¢ "+" 3apsag 4K, -
" MOHBI IEPEHECIN Ha aHOJ TaKoH e mo moaynto "- " 3apsia. KakoBa cuia Toka B
enu?

A. 16A.

b. 8A.

B. 4A.

. 2A.

1. 0.

13. Kakoii u3 rpa¢ukoB, NpUBEJECHHBIX HA PHUC. 3, COOTBETCTBYET XapaKTEPUCTHKE
MOJIyIPOBOJHUKOBOI'O TMO/1a, BKIFOYEHHOTO B OOpaTHOM HaIrpaBiIeHUN?

A. 1.

b. 2.

B. 3.

I'.4. JI. Cpenu otBeTOB A — ' HET IPABUIIBHOTO.

14. Kakyro u3 cxeM, MOKa3aHHBIX Ha PUC. 4, CIEAYET NMPEANOYECTh ISl UCCIECAOBAHUS
3aBUCUMOCTH MPSMOI0 TOKa U0/ OT HANPSKEHUS U KaKyr0 — JUIs UCCIEA0BAHUS
3aBHCHUMOCTH OOpaTHOTO TOKa AMOAA OT HANPSKEHUS?

A. Hu o1MH W3 IPUBEIEHHBIX HUKE OTBETOB HE SIBJISETCS NPABUIIBHBIM.

b. T ucciieqoBaHus 3aBUCUMOCTH IIPSIMOTO TOKA AUOa OT HANPSKEHUS CIAEAYET
BBIOpATh CXeMy 2, Ik 00paTHOTO TOKa — cxemy 1 .

B. g nuccnenoBaHus 3aBUCUMOCTH MIPSIMOTO TOKA AMOJA OT HAIIPSKEHUS CIEAYET
BBIOpATh cxemy 1, 111 00paTHOTO TOKa — cXeMy 2.

I'. Ins oboux ciayyaes ciaeayeT BblOpaTh cxemy 2.

. [ns oboux cimydaeB cleqyeT BbIOpaTh cxeMy 1.

3

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

Kaouun Kk Tecrtam:

Bapuanr 1
Ne Bonpoca 1/23/4|/5|6|7]8]|9 [10/11]12]13|14
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Bapuant 2
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Kputepuu oneHKH:

— «2» BBICTABIISETCS 00yUarOIIEMyCsl, €ClIU HaOpay MeHee 5 6aoB;
— «3» BBICTABIISIETCS 00yUaroIiemMycs, 3a 8-6 6aJ1I0B;

— «4y BBICTaBIISIETCS 0OyUaromemycs, 3a 11-9 6anios;

— «5» BBICTaBIIsIETCS 00yUaromniemMycs, 3a 0osee 12 6asios.

3aganus 1 caMocTosATeSIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

DJIEKTPUYECKHUM TOK B METAJUIAX, B JJICKTPOJIUTAX, Ta3aX, B BAKyyME.
DIEeKTpOIIun3.

3akoH 31ekTposnsza Dapanes.
DNEeKTPOXUMUYECKUN SKBUBAJICHT.

Buapl razoBsIX pa3psaos.
TepMOaJIEKTpPOHHASI IMUCCHSL.

[Ina3zma.

CoOcTBeHHas U MPUMECHasi IPOBOJUMOCTH.
. P-n mepexon.

10.ITpumMeHeHue MOTYITPOBOAHHKOB.
11.TTorynnpOBOJHUKOBBIE TPUOOPHI.

oCcoNOOR~ODE

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»

TIOJTHO PACKPBITO COJIEp)KaHUE MaTepuaia

YETKO Y MPABWIBHO JIAaHBI OTIPEICIICHUS M PACKPBITO COJEpKaHUE TTOHSATHUM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL IOKA3aTeIbCTBA UCTIOJb30BAHbI PA3IUYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OTILITOB

OTBET CAMOCTOSITEIIBHBIN, NCITOJIH30BAHBI paHee TPUOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHME MaTeprala

B OCHOBHOM IPABUJIBHO JIaHBI OMPEACICHUS MOHATUN U UCTIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN



OIpCACICHHUA MOHSITUI HCIIOJHBIC, JOIIYIICHLI HC3HAYUTCIIbHBIC HAPYIICHHA
IHOCJICA0BATCIIbHOCTH U3JI0KCHU, HEOOIbIINE HETOYHOCTH IIPpH UCIIOJIb30BAHHUHN

Hay4YHbIX TCPMHUHOB HJIN B BBIBOJAX U 0606H_IGHI/I$IX

| -Af—"

IMpaBUJIbHBIC U YCTKUC OTBCTLI
YTOUYHAIOLICTO XapaKTCpa

Ha BOIIPOCHI

OtMmeTka «3»

(TIO3UIIMST TOHUMAIOIIIH)

YCBOCHO OCHOBHOC COACPIKAHUC y‘—IGGHOFO marcpualia, HO

U3JI0’KEHO (pparMeHTapHO, HE BCETa MOCIeI0BATEIbHO

onpeieSICHHs] MOHATUN HETOCTATOYHO YETKUE

HE KCIOJb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHSATHM

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOJISIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUY TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlabGoparTopHasi padora Ne 11
Omnpenesnenue 3J1eKTPOXUMHYECKOT0 IKBUBAJIEHTA Me/IH.

HCJII) pa60T1>1: Hay‘H/ITBCH HU3MEPATDH SJICKTPOXUMHUUCCKUC DKBUBAJICHTEI BCIICCTB

Oo0opyaoBaHme: BeChI DJIIEKTPOHHBIE, AMIIEPMETP IIKOJIBbHBIM, YaChl, BHITPSIMUTEND HA

4,5B 2A, peoctat 6 OM 2A, K104, 3JIEKTPOJIMTUYECKAS BAHHA, PACTBOP MEIHOTO
KyIopoca, BEHTWJISITOP- HArpeBaTellb, COEAMHUTEIIBHBIE TTPOBO/IA.

D

BreinpamuTens

Teopus:



[Ipouecc, mpu KOTOPOM MOJIEKYJIBI COJIEH, KACIOT U IIEJIOYEH MPU PACTBOPEHUH B
BOJIC WIH JAPYTUX PACTBOPUTENSAX PACMaJalOTCs Ha 3apsyKEHHbIE YacTULb! (MOHBI),
HA3bIBACTCS AJIEKTPOJUTUUECKON TUCCOLMALIMEN; TOyYUBIIUICS IIPU 3TOM PacTBOP C
HOJIOKUTEIBHBIMU M OTPULIATEIbHBIMUA MOHAMU HA3bIBAETCSI DJIEKTPOIUTOM.

Ecnu B cocy/i ¢ 37€KTPOIUTOM MTOMECTUTH TUIACTUHBI (3JIEKTPOIbl), COEAMHEHHBIE C
3a)KMMaMU HCTOYHUKA TOKa (CO3/1aTh B JJIEKTPOIMUTE DJIEKTPUUECKOE II0JIE), TO
MIOJIOKUTENbHBIE MOHBI OYIYyT JABUIaThCA K KaTONy, a OTpPHULATEIbHBIE - K aHOAY. Y
AIEKTPOJOB MPOUCXOAAT OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE PEAKIMH, TP 3TOM Ha
AIEKTPOJAX BBIJIEISIOTCS BEIIECTBA - IPOIYKTHI PEAKIUH.

Jnst snextpoiusa copaBeiiB  3akoH Papajesii Macca  BbIIEJMBIIET0CsH
BelleCTBA HA JJIEKTPoOJe NPSAMO NPONOPUMOHAJBbHA 3apsiay Q, mnpomeamemy
yepes JIeKTPOJINT:

m=kq (1)

m=kIt (2)
rae K - 3JeKTpOXMMUYECKUI SKBUBAICHT - KOJMYECTBO BEUICCTBA, BHIICICHHOE MPH
POXOXAeHNN 4depe3 dnekTposnt 1 K anexrpudectsa. [[ns kaxaoro Bemecrsa 3Ha-
4yeHre K eCTh MOCTOSTHHAS BETTMYHHA.
W3mepuB cuily TOKa B IIENU, COCTABJIEHHOM IO CXEMe, BpPEMS €ro MPOXOXKJICHU U

Maccy BBIACJINBIICTOCA Ha KaToac BCIICCTBA, MOXHO OIIpCACIINTD
BHeKTPOXI/IMI/ILIeCKI/Iﬁ 9KBUBAJICHT U3 IICPBOI'0O 3aKOHA @apaneﬁ:
k=m/(IY) 3)

IHopsinox BbINOJIHEHHSI PA0OTHI:
1. BeiOpath 01Hy U3 MEAHBIX TUTACTUH 32 KaTO/I.
2.0npeaenuTs Maccy METHOM TIJIACTUHBI (KaToAa ) 10 OMbITA.
2. CobOpathb 1eMb, YKa3aHHYIO Ha pUC. 1, aKKypaTHO OMYCTUTh DJIEKTPOJbI B pacTBOP
MEIHOTO Kyrnopoca M C TOMOILBbIO peocTara yCTaHOBUTH CHITy TOKa 1 A.
3. 3adukcuposars Bpems t=10 muH.
4.Pa30MKHYTb 11€T1b, BEIHYTh KaTOJHYIO TJIACTUHKY, CMBITh C HE€ OCTaTKa pacTBopa U
BBICYIIIUTH BO3JIE€ BEHTUJIATOPA.
5. B3BecuTh BBICYIIEHHYIO TUIACTUHY C TOYHOCTHIO 10 10MT.
6. 3HaueHue TOKa, BpeMs OIbITa, YBETUYCHUE B MACCe KAaTOJHOM IIACTUHY 3aIMCaTh B
TaOHITY U OTPEJICTUTH dJIEKTPOXUMHUYECKUHN IKBUBAICHT 110 opmyie (3)

Macca karoga Macca DJEeKTPO e %
OTBIT I, A o omama | mocHe o OTJIOK. Bpewms XUMUY.
BEIIECTBA t(c) DKBUBAJIE
My (ke) my (xe) My (k2) o

Onenka norpeuHocTei.




m

k= :
I -t
OTHOCUTENBHASI TOTPEITHOCTE: K =AM+l +& = Am + ATI + % .
m
Am=0,05 2.
A1=0,1 A
At=20 c.

Onenute B Tpolecce MPOBEACHUsSI padOTHl HAMOOJBINHNE TOMYCTUMbBIC OIIUOKH
IIPY U3MEPEHUH MACChl, TOKa U BPEMEHH. BBIUMCINTE OTHOCUTEIHHYIO MOTPEITHOCTD,
HaWIMTe MAaKCHUMAJIBHYIO JOIYCTUMYIO ITOTPENTHOCTE TpH onpeaeiieHuu K.

Ak =k K.

[Tocne aToro maercs pe3ynbTar B BUAE: k =k Ak .

onvima +

CpaBHUTE MOTYYEHHBIN PE3yabTaT C TAOJIUYHBIM.

KoHTposbHbIE BOPOCHI.
YTO0 Takoe AMEKTPOIUTHIECKAS JUCCOLMALINS, DJIEKTPOIIA3?
OOBsicHUTE, KakK MPOUCXOAMT PA3I0KEHHUE BOJIbI DJIEKTPUUECKUM TOKOM?
Kaxk npoucxonut papunupoBaHue?
Cdopmynupyiite nepbiii 3akoH dapazes.
l'anpBaHOCTETHS.
["anpBaHOIIACTHKA.
Uro Takoe 3/1C nmonspuzanun?
YT0 Takoe EMKOCTb aKKymyJisitopa?

NN

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

Kpurepuu ouenku:

— OmeHka «5» CTaBUTHCA, €CIIM YYaIllUKCs BBHIMONHIET paboTy B MOJTHOM OOBEME C
coOJIIOICHUEM  HEOOXOJMMOM  TOCJIeIOBATEILHOCTH  MPOBEACHUS  OINBITOB U
U3MEPCHUI;  CaMOCTOSITCIIBHOW  pallMOHAJbHO  MOHTHPYET  HEO0OXOJMMBIC
00OpyZ0BaHUE; BCE OIBITHI MPOBOAUT B  YCIOBHUSAX U PEKHMaX, 00CCIECUMBAIOIINX
MOJIYYCHUE TIPaBUJIBHBIX PE3yJbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30macHOCTH TpyZa; B OTUETE MPaBUJIBHO M AaKKypaTHO BBIMOJHSET BCE 3allCH,
TaOJHIIBI, PUCYHKH, YEPTEKU, Tpa)UKHU, BHIYUCICHUS; TIPABIIIHHO BBITIONHSACT aHAIN3
MTOrPEMTHOCTEN.

— Omnenka «4» CTaBUTCA, €CHM BBIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JIOTIYIIEHbl JIBa-TPH HeAouYeTa, He Oojee OAHOW HerpyOoil ommOKM U OJHOTO
HEeJ0YeTa.

— Omnenka «3» craBuTCs, ecid paboTa BBHIMNOJHEHA HE MOJHOCTHIO, HO 00beM
BBINIOJIHEHHOM YacTH TaKOB, TIO3BOJIAET TMOJYYUTh MPABWIbHBIE PE3YNbTAThl U
BBIBOJIbL: €CJIM B XOJI€ MIPOBEJICHUS ONBITA U U3MEPEHUM ObLTH JOMYIIEHBI OIIUOKU.



- OHCHKa «2» CTaBUTCA, C€CIIU pa60Ta BBIIIOJIHEHA HE TIOJHOCTBIO U 00BEM
BBIIIOJTHCHHOM YacCTU pa60T HC IIO3BOJIAT CHACJIATH IIPABUJIBHBIX BBIBOJOB: CCJIH,
OIIBITBHI, U3SMCPCHUS, BBIYUCIICHU S, Ha6JIIOI[eHI/I$I IMPOU3BOANIINCH HCIIPABUIIBHO.

Tema 3.4. MaruuTHoe moJie
YcrHblii onpoc (YO)

Kak BO3HHMKaIOT MarHUTHBIE B3aUMOCHCTBUS?

UTo Takoe MarHUTHOE I0JIe, YEM OHO CO3aeTCs?

CBolcTBa MArHUTHOTO TOJISL.

JlelicTBUS MATHUTHOTO TOJII HA PAMKY C TOKOM.
KonnuecTBeHHast XapaKTepUCTUKa MAarHUTHOTO TTOJIS.

UTo npuHSATO 32 HAIIPABJICHHE BEKTOPA MATHUTHON MHIYKIIHH ?
[IpaBuio OypaBuuKa.

Yro onpenenseT mpaBmiio OypaBuuka?

. Kak n3o00paxaroT MarHuTHbIE TOJISA?

10 Uto Takoe TMHUU MarHUTHOW UHTYKITUHU?

Wo~NoOhkwN

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

Kpurepun onenku:

Otmetka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIAHBI ONPEJEICHUS U PACKPBITO COAEP/KaHNE MTOHATUI, BEPHO
VCITOJIB30BAaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAHbI paHEE TPUOOPETEHHBIC 3HAHMUS.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJIepyKaHHE MaTepHraia

B OCHOBHOM TPABWJILHO JIaHBI OTIPE/ICIICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

OTIpEeJICIICHH S TIOHSITUI HETIOIHbBIC, JOMYIICHBl HE3HAYUTEIbHbBIC HAPYIIICHUS
ITOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPH UCIIOIH30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MIPaBUJIHLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MMO3UIIHsI
MTOHUMAFOITUH)

OtmeTka «3»
YCBOEHO OCHOBHOE COJIepKaHHe yueOHOIro MaTepualia, HO U3JI0kKEHO (hparMeHTapHO,
HE BCEr/a I0CJIeq0BaATEILHO



OTpeEIeHHS OHITUIM HETOCTATOYHO YETKHE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHMS 13
HaAOJFOICHUM, TOTYIIEHbI OIMTMOKU TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTHIOJI30BAHUM HAYYHON TEPMUHOJIOTHH,
OTIpeJIeICHUE TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOTO MaTepualia He PacKPhITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIECHBI IPYObIe OMMOKY B ONPEACICHUH TTOHATHH, IIPU UCTIOIb30BaHUH
TEPMUHOJIOTHH.

TecrupoBanue (T)
I Bapuanr.

1. Kakoe siBjieHue Ha0J/1I01aeTCs B onbiTe Jpcreaa?

A) B3anMOIeHiCTBHE MPOBOJAHUKOB C TOKOM;

b) B3aumojieiicTBUE JBYX MAarHUTHBIX CTPEJIOK;

B) moBopOT MarHUTHOM CTPENKU BOJM3U TIPOBOJHUKA C TOKOM.

2. BozJjie IpOBOJIHUKA ¢ TOKOM PacnojiOKeHa MATHUTHAaA cTpesika. Kak
U3MEHHUTCS ee HAllpaBJIeHHe, eCJIM U3MEHUTh HANIPABJIEHHE CUJIbI TOKA?
A) noseprercs Ha 90°;

B) nosepHercs Ha 360°;

B) nmoseprercs Ha 180°,

3. IToueMy MAarHMTHasl CTPEJIKA MOBOPaYuBaeTcsi BOJIM3U NPOBOAHUKA C TOKOM?
A) Ha Hee IeliCTBYeT MarHUTHOE TOJIE;

b) Ha Hee neUCTBYET IEKTPUUECKOE TOJIE;

B) Ha Hee neicTBYeT cuia NPUTSKEHUS;

[') Ha Hee NEeNCTBYIOT MAarHUTHBIE U DJIEKTPUUYECKHUE MOJIS.

4. Kakasi cBSI3b CyHIE€CTBYET MEKIY 3JIeKTPUYECKUM TOKOM M MATHUTHBIM
noJiem?

A) MAardmuTHOC I10JIC cymeCTByeT BOprr HCIIOABMIKHBIX 3aPAKCHHBIX YaCTHIIL;
b) MarauTHOE 1M0JI€ CYIIIECTBYET BOKPYT JIFOOOTO MPOBOIHUKA C TOKOM;

B) MarauTHOE 1M0Jj1€ IeCTBYET Ha HEMOIBM)KHBIC 3apsYKEHHBIC YaCTHIIBI.

5. YUTto siBJISIeTCA HA/IEKHBIM 3AIIUTHUKOM YeJIOBEKA 0T KOCMHUYeCKHX
U3JIyYeHU?

A) MarHuTHOE 1oJjie 3eMIIu;

b) 3emHas atmocdepa;



B) u To u apyroe.

6. Kak B3anMoaeCTBYIOT Me:K1y cO00# MOJIIOCHI MarHuTa?

A) OIHOMMEHHBIE MOJI0CA OTTAIKUBAIOTCS, pa3HOUMEHHBIE MTOJIFOCA TPUTITUBAIOTCS;
b) pazHOMMEHHBIE NOII0Ca OTTAIKUBAIOTCS, OJJHOMMEHHBIE MTOJIFOCA IPUTITUBAIOTCS;
B) He B3auMO€ICTBYIOT.

7. UeM 00BACHUTDH, YTO MATHUTHAS CTPEJIKA YCTAHABJIMBAETCH B IAHHOM MeCTe
3eMJiM B omnpe/ie;ICHHOM HANPABJICHUHU?

A) CyllIeCTBOBaHHEM DJIEKTPUUYECKOTO OIS

b) cymecTBoBaHMEM MarHUTHOTO MO 3€MIIH;

B) cymectBoBaHMEM 2IIEKTPUUECKOTO U MAarHUTHOTO TOJIeH 3eMIIH.

8. Kak Ha3bIBalOTCSA MATHUTHBIE NOJIIOCHI MATHUTA?
A) TIOJIOKUTENIbHBIN, OTPUIIATEIbHBIN;

b) cunuii, kpacHbIi;

B) ceBepHBIil, FO)KHBIN.

9. I'me HAXOAATCA MAarHUTHBIE MOJIOCHI 3eMJIn?
A) BONM3U rpadUeCcKUX MOTKOCOB;

b) Ha reorpadguueckux noirocax;

B) MoryT ObITh B 1000#1 TOUKE 3eMITH.

10. Kakoe ¢x01CTBO HMeeTCsl MeKIY KaTyIIKOH ¢ TOKOM 1 MATHUTHOM CTPeJIKoii?
A) KaryImika ¢ TOKOM, KaKk 1 MarHUTHasi CTpeJika, UMEET J[Ba MOJIF0ca — CEBEPHBIN U
FOXKHBIM;

b) cymiecTByeT 31eKTpUUECKOE MOJIE;

B) neficTByIOT Ha IPOBOJHUK C TOKOM.

11. Kak u3mMeHsieTcs MATHUTHOE JIeCTBHE KATYIIKH C TOKOM, KOI/1a B Hee
BBOJST KeJIe3HbIH CepAeYHUK?

A) yMeHbIIaeTcs;

b) He usmensieTcs;

B) yBenuuuBaercs.

12. Yro Hao caenarb, YTO0bI H3MEHUTHh MATHUTHBIE MOJIOCHI KATYIIKH ¢ TOKOM
HA MPOTHBOIOJIOKHbIE?

A) U3MEHUTH HAIPABJIECHUE JIEKTPUUECKOTO TOKA B KaTYIIKE;

b) u3MEeHUTh 4HCIIO BUTKOB B KaTYIIKE;

B) BBECTH BHYTpb KaTyLIKH KEIE3HbII CEpACUHUK.

13. Yto coboii mpeacrasiisieT JIEKTPOMArHUT?
A) Karymika ¢ TOKOM ¢ OOJIbIIIMM YUCIOM BUTKOB;
b) karymika c ’Kene3HbIM CepACYHUKOM BHYTPH;
B) cuiibHBINM MOCTOSIHHBINA MarHMT.



14. Kakue ycTpoiCcTBa NPUMEHSIIOTCSA Uil PeryJMPOBaHNs TOKA B KATyIIKe
JIEKTPOMArHura?

A) KIoy;

b) npenoxpanureins;

B) peocrar.

15. B 4em ri1aBHoe OT/IMYME JIEKTPOMATHUTA OT MOCTOSIHHOTO Maruura?

A) MOXHO peryJIupoBaTh MarHUTHOE JIEUCTBUE AJIEKTPOMArHnuTa, MEHsISl CUITy TOKa B
KaTyIIIKE;

b) snexkTpoMaruuthel 061a1a0T OOJIBIIEH MTOBFEMHON CHUJION;

B) HeT HUKAaKOTO OTJIMYMSL.

16. Kakue u3 nepeyncjJeHHbIX BelECTBA HEe MPUTATUBAIOTCA MATHUTOM?
A) xene3o;

b) crans;

B) Hukens;

') anmroMuHMiA.

17. llouemy 1Jis U3Yy4YEHHUSI MATHUTHOTO MOJIS MOKHO UCI0JIb30BAaTh KeJIe3HbIe
ONMJIKH?

A) B MarHUTHOM T10JI€ OHU HAMAarHUYMBAIOTCS U CTAHOBSITCS MATHUTHBIMU CTPEJIKAMU;
b) xene3Hble ONMUIKKA XOPOIIO0 HaMarHUYMBaKOTCS;

B) onu ouens nerkue.

18. Kak pacnosiararorcs skejie3Hble ONMMJIKHA B MATHUTHOM I110JI€ IPSAMOTO TOKAa?
A) pacrionararoTcs BAOJb MPOBOJHUKA C TOKOM;

b) 06pa3yroT 3aMKHYTbI€ KPUBBIE BOKPYT ITPOBOIHUKA C TOKOM;

B) pacnonaratorcs 6ecriopsiiouHo.

19. Kakoii MarauTHbIi mos0¢ HaxoauTcs BOau3u FOxkHoro reorpaguyeckoro
noJiroca 3emun?

A) ceBepHBIif;

b) roxHBI;

B) ceBepHBIN U 105KHBIH;

') HuKaKoil.

20. K moJsirocy Mmaraura npuTsHyJauch ase 0Oynasku. [louemy ux cBo0OgHbIE
KOHIIbI OTTAJIKUBAKOTCSH?

A) KOHIIBI OyJTaBOK UMEIOT Pa3HOMMEHHBIE TOTIOCHI;

b) xoHIIbI Oy1aBOK UMEIOT OJJHOMMEHHBIE MTOJIIOCHI;

B) xoH11p1 Oy71aBOK HE HAMAarHUYEeHHI.

Kontpommpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30




Kiaoum Kk Tecram:

Ne gonpoca |1/2(3/4|5/6|7/8(9/1 1|1 1 /1|1 |1 1 1|1 |2
0112 |3 |4 5|6 |7 (81]9]0
A[B|A|[B|B|A|T|A[B|A|B

IpaBuibH B/ B/A|B|A|A|[B|B|A
BIN OTBET

Kputepuu oneHKH:

— «2» BBICTaBIISIETCSA 00y4JaroImeMycsi, eciii Habpasl MeHee 8 6aUIoB;
— «3» BBICTaBIIsIETCS 0OyUaromiemycs, 3a 9-11 6anos;

— «4» BrICTaBIsIeTCA OOy4aromemycs, 3a 12-16 6amnnos;

— «5» BBICTaBIIsIETCS 00yUaroniemycs, 3a 0osee 17 6amios.

3aganus 1 camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

BekTop MHAYKIIMY MAarHUTHOTO TOJISL.

Hanps>keHHOCTh MAarHUTHOTO MOJIS.

JlelicTBrE MarHUTHOTO MOJIS HA IPSMOJIMHENHBIN MPOBOJIHUK C TOKOM.
PaGoTa mo nepemenienno NpoBOJHUKA C TOKOM B MAarHUTHOM TIOJI€.
[TpaBuio GypaBuuka.

[IpaBuio npaBo pyKu.

B3aumopericTBre TOKOB.

Cunia Amnepa. [Ipumenenne cuiibl AMiepa.

. [IpaBuno npaBoi JIEBOU PYKH.

10 JlelicTBME MarHUTHOTO MOJISL HA IBYXKYIIIUNUCS 3aps/l.

11.Cwuna Jlopenua.

12.ITpumenenue cuisl Jlopenna.

13.Onpenenenue yaeapHOTo 3apsja.

14 . MarauTHsle CBOICTBA BEIIECTBA.

15.MaruutHasi IpOHUIIAEMOCTb.

wCoNOR~ODE

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

Kpurepuu ouenku:

Otmetka «5»

IIOJIHO PACKPBITO COJEPIKAHUE MaTeEpUaia

YETKO W MPABWIBHO JAHbl ONPENCIICHUS M PACKPBITO COJCpP)KAHUE TMOHATHUM, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

IJB1 10Ka3aTCJIbCTBa MCIIOJIB30BAHbI PA3JIMYHBIC YMCHUS, BBIBOJbI W3 H&6JHOI[CHHﬁ,
OIIBITOB




OTBET C&MOCTOHTGHBHBIﬁ, HCIIOJIBb30BaHbl PAaHECC HpI/IO6p€TeHHI>Ie 3HaHU:L.

OtMeTka «4»

PacCKpBITO OCHOBHOE COJICpKAaHUE MaTepHaia

B OCHOBHOM IIPaBHJILHO JIaHbI OTNPECICHUS IOHATHH M HWCIOJIb30BaHBI Hay4YHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN

OTIpEICICHUS] TOHATHH  HEIOJIHBIE, JOMYIICHbl HE3HAYUTEIIbHBIC HAPYIICHUS
MOCJICIOBATEILHOCTH HW3JIOKCHUS, HEOOJBIINEG HETOYHOCTH TPU HCIOJB30BAaHUHU
HAyYHBIX TEPMHUHOB WJIH B BBIBOJIAX U 000OIICHUSX

MpaBWIbHBIC M YETKHE OTBETHI HA BOIPOCHI YTOYHSIONIIETO XapakTepa (ITO3HIUs
MTOHUMAFOIITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHuEe y4eOHOro Marepualia, HO U3JI0KEHO (pparMeHTapHO,
HE BCET/la MOCIeA0BaTEIbHO

onpeieSICHUs TOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BAaHbl B KayeCTBE JOKA3aTelIbCTBAa BBIBOJBI M O0O0OIIEHUS U3
HaAOJIOICHUM, TOMYIIEHbI OITMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHbl OMMOKM M HETOYHOCTH B HCIOJIL30BAaHUM HAYYHOH TEPMHUHOJIOTHUU,
ONpPEAECICHUE MOHSATUM

MpaBWIbHBIE M YETKHUE OTBEThl HA BOMPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (IO3UIMUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHBI OTBETHI HA BOMIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHbl TpyOble OIMMOKM B ONpPEICICHUW TMOHATHH, TPH HCIOJBb30BaHUHU
TEPMUHOJIOTHH.

Tema 3.5. JjekTpoOMarHuTHAsE HHAYKIUS.

Ycrnbiii onpoc (YO)

=

B uéMm 3akmrogaeTcsi CynHOCTh SIBJICHUS DIEKTPOMATHUTHON MHIYKIITUHA?

Kewm otkpsiTo siBenue? ['on oTkpbITUA?

Kakue ycnoBusi HEOOXOAMMBI IJIs1 CYIIIECTBOBAHUS SIBJICHUS AJICKTPOMArHUTHOMN
UHIYKIUU?

3aKOH JIEKTPOMArHUTHOW UHIYKIUU

UTo sBNIS€TCS HCTOYHUKOM UHAYKIIMOHHOTO 3JIEKTPUUYECKOTO MO ?

Pemenue 3amaun (13 uncia 00s3aTeNbHBIX)

[ToHsiTHE MHAYKIITMOHHOTO 3JEKTPUYECKOTO OIS

Ero otiivuue ot cTallnioOHApHOTO JIEKTPUUYECKOTO

=™

NE ook



w

KTo BBIIBHHYJI TMIIOTE3Y €70 BOSHUKHOBEHMS?

4. HampaBineHue WHIYKIMOHHOTO OJJIEKTPUYECKOrO MOl 1O OTHOLICHHIO K
HaIIPaBJICHUIO BUXPEBONO MACHUTHOTO MOJS MpPH €ro HapacTaHWHM WJIU
yOBIBaHWH (CIeIaTh YePTEK)

5. OJIC uHAYKIMYU B ABMKYLIMXCS B MArHUTHOM I10JI€ MIPOBOIHUKAX

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

Kputepun onieHku:

OtMmeTka «5»

MIOJTHO PaCKPBITO COJICPIKAHUE MaTepuaia

YETKO W MPaBWIBHO JIaHbl OMNPEICICHUS U PACKPBITO COJIECPKAHUE TMOHSITUN, BEPHO
MCIIO0JIb30BaHbl HAYYHbIE TEPMUHBI

JUIsl I0Ka3aTesIbCTBA MCIOJIb30BAaHbl Pa3IMUHbIE YMEHUS, BBIBOJBI U3 HAOIIOJICHUM,
OITHITOB

OTBET CAaMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHee MPUOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PaCKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABUJIBHO JIaHbl OMNpEJEICHUS TOHSATUA W MCIOJIb30BaHbl HAy4HBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OMpENENICHUs] TOHATUM HEMOJHBIE, JOMYIICHbl HE3HAUUTENbHBbIC HapYIICHUS
MOCJIEA0BATEILHOCTH M3JIOKEHUS, HEOOJbIINE HETOYHOCTH TMPU HCIOJIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MpaBWIbHBIE M YETKHE OTBEThl HA BOIPOCHI YTOUYHSIOMIETO XapakTepa (MO3UIUs
MTOHUMAIOIITU )

OtmeTka «3»

YCBOEGHO OCHOBHOE COJIepKaHHE y4eOHOro mMarepuana, HO U3JI0)KEHO (parMeHTapHO,
HE BCET/a MOCJIeI0BATEIHHO

OTIpE/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MHCIOJb30BaHbl B KadecTBE JIOKA3aTeJIbCTBA BBIBOABI M OOOOUICHHS U3
HAOJI0/ICHUH, TOMYIIEHbI OIIHMOKH MPH UX U3JI0KECHUH

JIOTIYIIEHbl OMMOKM W HETOYHOCTH B MCHOJIb30BAaHUM HAy4YHOH TEPMUHOJIOTHUH,
OIPEICIICHUE TTOHITUI

NpaBWJIbHBIE M YETKHE OTBETH Ha BOMPOCHI HABOMSIIETO M KOHKPETHU3HPYIOIIETO
xapakrepa (IMo3uLus KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepuala He PacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCH! HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JTOMYIIECHbl TpyOble OIMMOKKM B ONpPEACICHUW IOHATUH, IPH HCIOJIb30BAaHUHU
TEPMUHOJIOTHH.



TecTupoBanmue (T)

I Bapuanr.

Al. UHAyKIMOHHBINA TOK — 3TO HAIlPaBJIECHHOE JIBU)KEHHUE:
1) 3apspKEeHHBIX YACTHII, IO CBOMIM JICHCTBHUSM B MPHHIIUIIE HE OTIUYACTCS

OT JBJICKTPHUUYCCKOI'O TOKa, HPOABIIACTCA 3a CUCT CHUJI HCIJICKTPHUICCKOIO
IMPOUCXOKIACHHUA

2) HGfITpEUIBHBIX JqacTul, II0 CBOHMM ﬂCﬁCTBHHM B IIPUHOUIIC HC
OTIIMYACTCA OT OJJICKTPUYCCKOIO TOKaA, IIPOABICTCA 3a CUCT CHI
QJICKTPUICCKOI'O IMPONUCXOKACHHA
3) 3apAKCHHBIX YaCTUll, II0 CBOUM ,Z[GﬁCTBHHM OoTIIM4acTCsa OT
QJICKTPUYCCKOI'O TOKa4, IIPOABIIACTCA 3a CUCT CHII HCIJICKTPHUYCCKOI'O
IMPONUCXOKIACHHA

4) HGfITpEUIBHBIX qacTul, 110 CBOMM ﬂeﬁCTBHHM B IIPUHIUIIC OTIINYACTCA
OT DJJICKTPUYCCKOI'O TOKa, IPOSABICTCA 34 CUYCT CHII JJICKTPHYCCKOIO
IMPOUCXOKIACHHUA

A2. MarHuT BBOAUTCA B aJIOMHUHHUEBOE KOJIBIIO TaK, KaK IMOKA3aHO HAa PUCYHKE.
Hanpagiienne Toka B KOJIbLIE YKa3aHO CTpesikoM. KakuM moyirtocoM MarHuT BBOJIUTCS B

KOJIBIIO?

l.
[
P B

1) MONOKUTEIBHBIM
2) OTpHULIATEIILHBIM
3) ceBepHBIM

4) 10KHBIM

A3. Tpu olMHAaKOBBIE KAaTYIIKH BKIJIFOUEHBI ITOCIEA0BATEIBHO B 3JIEKTPUYECKYIO LEMb
nocrosiHHOro ToKa. Katymika 1 6e3 cepeynrka, B KaTylike 2 cepIeYHUK U3 KoOasbTa,
B Karylmike 3 ceplIeyHUK U3 TpaHcpopmaTopHOM cramu. B kakoi u3 KaTyllek
WHAYKIUS MarHuTHOro mojis OyaeT HauMmeHblue? (MarHuTHas HpOHUIIAEMOCTh
BO3/yxa paBHa 1, kobanbra — 175, Tpancdopmaroproii ctamu — 8000.)

1) 1
2) 2
3) 3

4) BO BCEX KaTYIIKaX OJMHAKOBA

A4. IIpsimoii npoBoAHUK JIMHON 80 CM ABMXKETCS B MArHUTHOM TI0JIE CO CKOPOCTBIO
36 xm/4 oz yriaom 30° K BEKTOpY MarHUTHOW MHAYKUUU. B MpoBOIHKKE BO3HHUKAET
S/1C 5 mB. YUemy paBHa MarHuTHasi UHAYKLIMS?



1) 3mTn

2) 0,8 kT
3) 2,5mTn
4) 1,25 T

Bl. K karymke ¢ uHayktuBHOCThIO L = 0,25 I'H mpuitokeHa MOCTOSIHHAs pa3HOCTh
noteHanoB Ag 10 B. Ha ckosibko Bo3pacTeT cuiia Toka B KaTymke 3a Bpems At 1 ¢?
(CompoTHuBIIeHUEM KaTyIIKK IpeHeOpeys) (oreHnBaercs 2 0.)

C1. IIpoBognuk Maccori M= 1 kr u anuHou | = 1 M mojaBelIeH MpHU MOMOINU JIBYX
OJTMHAKOBBIX METAIUTMYECKUX MPYXKHH kecTKocThio K 100 H/M kaxnas. [IpoBogHHMK
HaXOAWTCS B OJHOPOJHOM MAarHUTHOM TIoJie, MHAYKIUSA kotoporo B = 100 Tm u
NEPIICHIUKYJIAPHA TUIOCKOCTH, B KOTOPOW JIeKAaT MPOBOJHUK W TPYXKHUHBL (CMm.
PHUCYHOK.)
C}—__:
®F
/

[IpoBOJIHUK CMECTHJIM B BEPTHKAJIBHOM IUIOCKOCTH OT IOJIOKEHUSI PABHOBECHUS U
ormyctuin. Omnpenenure nepuoj, KojaeOdaHuil MPOBOJIHUKA, €CIM K BEPXHUM KOHIIAM
NPYXKUH TpucoenuHeH KouaeHcaTop emKocThio C= 100 mx®. (CompoTuBIeHHEM
MIPOBOJIHUKA U MPYKUH MpeHeOpeub) (omenuBaetcs 3 0.)

II Bapuanr.

Al. C nmoMonipl0 Kakoro ombITa MOXHO IMOKa3aTh BO3HUKHOBEHHE WHIYKIIMOHHOTO
TOKa?
1) TpPOBOJHMK, KOHIIBI KOTOPOIO MPHUCOCTUHEHBI K rajbBaHOMETPY, HAI0
IMIOMECTUTH B MArHUTHOE I10JIE
2) TPOBOTHHUK, KOHIIBI KOTOPOTO MPHCOCIWHEHBI K TajlbBAHOMETDPY, HAI0
JIBUTATH BJIOJIb MAaTHUTHBIX JIMHUN
3) MarHUT WIA TPOBOJHUK, KOHIIBI KOTOPOTO IPHCOCAMHEHBI K
raJbBaHOMETPY, HAJ0 JBUTAaTh TaK, 4YTOOBl MAarHUTHBIE JIUHUU
nepeceKkav MPOBOIHUK
4) ¢ MOMOIIBIO OIBITA MIOKAa3aTh HEBO3MOKHO

A2.Korga MeTamnMyecKuili CTEpKEHb MPUCOCIMHUIN K OJHOMY U3 TOJIOCOB
HMCTOYHUKA TOKA, TO BOKPYT HEr0 00pa3oBajioch MoJie:

1) 3yIeKTpUYECKOEe U MAarHUTHOE
2) MarHMTHOE



3) ayeKkTpuYecKoe
4) Tpu TaKOM YCJIOBHH I10JI€ HE 00pasyeTcs

A3. IHIyKTUBHOCTb YMCJIEHHO PaBHA:

1) MarHMTHOMY TIIOTOKY, OXBAaTBHIBAEMOMY IIPOBOJHUKOM, €CIH CHJIAa TOKa,
IIPOTEKAIOIIAs 110 IPOBOJIHUKY, paBHa 1A

2) cuie TOKa, MPOTEKAIOMIEr0 I10 MPOBOJHUKY, €CIM MAarHUTHBIA TMOTOK,
OXBAaTbIBAEMbIN IPOBOJHUKOM, paBeH | BO

3) MarHUTHOMY IOTOKY, OXBAaThIBAEMOMY IPOBOJHUKOM, TP M3MEHEHUU CHJIbI
TokaHa l A3alc

4) cuie TOKa, MPOTEKAIOIIETO 110 MPOBOJHUKY, €CJIM MarHUTHAsI MHIYKIIUS paBHA
1 Tn

A4. Yemy paBHa DJIC camMOMHAYKIMU B KaTylike ¢ MHAYKTUBHOCTBHIO 0,4 I'H mpu
PAaBHOMEPHOM YMEHBIIIEHUM CUJiIbl TOKa ¢ 15 10 10 A 32 0,2 ¢?

1) 0

2) 10B

3) 50B

4) 0,4B

Bl.Karymka ¢ comporusinesneM R= 20 Om u wungyktusHocThiO L= 102TH
HAaXOJIUTCA B TEPEMEHHOM MarHuTHOM moje. Korma co3gaBaeMblii 3TUM MOJEM
MAarHUTHBIA NOTOK yBenuunBaerca Ha A®D = 10 BO, cuia Toka B KaTylIke BO3PacTaeT
Al'=0,05 A. Kakoii 3apsia mpoxouT 3a 3To BpeMms o Karynike? (orieHuBaercs 2 0.)

C1l. Ha nemnpoBoadieM KJIMHE C YIJIOM HakioHa o = 30° mapawienbHo pedpy KIIMHA
JICKAT TOHKHMH MPOBOAHUK Maccor M= 5 r u mmuuoi | = 10 cm. KoHubl mpoBoaHuKa
COCIMHEHbl C HEMOJBW)XHBIMU CTOMKaMU JBYMsI OJMHAKOBBIMH TMPY>KMHaAMHU
xecTkocThio K = 0,2 H/M Tak, Kak oKa3aHO Ha PUCYHKE.

g + U -

-

K ximemmam ctoexk mnoaBoasT mnoctosiHHoe Hampsibkenue U= 4 B. Onpenenure
MaKCUMAJIbHOE YJJIMHEHUE MPYXKUHBI, €CJIU B MNPOCTPAHCTBE CO3/IaTh OJIHOPOJIHOE
MariHutHoe mnoJsie ¢ uHaykuued B= 0,1 Tn, HampaBlieHHOE€ BEpPTUKAIbHO BBEpPX.
(Koadpdunment TpeHuss MpPoOBOJAHMKA O IUIOCKOocTh kimmHa W = 0,1, ero
conpotuBiieHre R = 20 Om. ConpoTHBIICHHE TPYKUH HE YYUTHIBATh) (OIICHUBAETCS 3
0.)

KonTtpommpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30




Kiroum Kk Tecram:
Bapuanr 1

Ne ponpoca Al | A2 | A3 | A4 | Bl C1

IpaBuabubiiiotBer |1 |3 |1 |4 |Hal0A|0,63c¢

Bapuant 2

Ne Bompoca Al | A2 | A3 | A4 | Bl C1

Ipasuwiabnblii orBer |2 |3 |3 |2 |25-10°Ka| 11 em

Kputepuu oneHKH:

— «2» BBICTaBIISIETCS 00y4JarOIIEeMycsi, €ClIi HaOpasl MeHee 3 0aJUIoB;
— «3» BBICTaBIISIETCS 0Oy4aromemMycs, 3a 4 6ainia;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 6-5 6amios;

— «5» BeICTaBIISIETCS O0yUaroliemMycs, 3a 0osiee 7 6aJIoB.

3aganus 1 camMocTosiTeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

1) SIBneHUE 3ACKTPOMArHUTHON MHIYKIUH.

2) MarHuMTHBIH IMOTOK.

3) 3aKoH 3IEKTPOMArHUTHOW MHIYKITUH.

4) Tlpasuno JleHna.

5) BuxpeBoe aJIeKTpuIecKoe moJie.

6) D/IC MHAYKIMY B ABHXKYIIMXCS TPOBOJHHUKAX.
7) SIBneHHe cCaMOWHIYKITUH.

8) MHIyKTUBHOCTD.

9) DHeprust MArHUTHOTO TOJIS TOKA.

10) B3anMOCBS3b DIEKTPUUECKUX U MATHUTHBIX MOJIEH.
11) DJIEKTPOMArHuTHOE TTOJIC.

12) MarsuTtHast IpOHUIIAEMOCTb.

13) Jua-, mapa- u GpeppoMarHeTUKH.

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

Kpurepun onenku:

Otmetka «5»

IIOJIHO PACKPBITO COJEPIKAHUE MaTeEpUaia

YETKO W MPaBWIbHO JIaHbl ONPEIENICHUS U PACKPBITO COACP)KAHUE TMOHSATHUM, BEPHO
MCIMOJIb30BaHbl HAYYHBIE TEPMUHBI

JUIS I0Ka3aTesIbCTBA MCIOJIb30BAaHbl Pa3IMUHbIC YMEHUS, BBIBOAbLI W3 HAOIIOJICHUM,
OTIBITOB



OTBET C&MOCTOHTGHBHBIﬁ, HCIIOJIBb30BaHbl PAaHECC HpI/IO6p€TeHHI>Ie 3HaHU:L.

OtMeTka «4»

PacCKpBITO OCHOBHOE COJICpKaHNE MaTepHralia

B OCHOBHOM IIPaBHJILHO JIaHbI OTNPECICHUS IOHATHH M HWCIOJIb30BaHBI Hay4YHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN

OTIpEICICHUS] TOHATHH  HEIOJIHBIE, JOMYIICHbl HE3HAYUTEIIbHBIC HAPYIICHUS
MOCJICIOBATEIPHOCTH U3JIOKCHHS, HEOOJIbIINEe HETOYHOCTH TMPH HCIOJb30BaAHUHU
HAyYHBIX TEPMHUHOB WJIM B BBIBOJIAaX U 000OIIECHUSIX

MpaBWIbHBIC M YETKHE OTBETHI HA BOIPOCHI YTOYHSIONIIETO XapakTepa (ITO3HIUs
MTOHUMAFOIITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHuEe y4eOHOro Marepualia, HO U3JI0KEHO (pparMeHTapHO,
HE BCET/la MOCIeA0BaTEIbHO

onpeieSICHUs TOHATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BAaHbl B KayeCTBE JOKA3aTelIbCTBAa BBIBOJBI M O0O0OIIEHUS U3
HaAOJIOICHUM, TOMYIIEHbI OITMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHbl OMMOKM M HETOYHOCTH B HCIOJIL30BAaHUM HAYYHOH TEPMHUHOJIOTHUU,
ONpPEAECICHUE MOHSATUM

MpPaBWIbHBIE W YETKHUE OTBEThl HAa BOMPOCHl HABOASIIETO M KOHKPETU3UPYIOIIETO
xapakrtepa (IO3UIMUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHBI OTBETHI HA BOMIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHbl TpyOble OIMMOKM B ONpPEICICHUW TOHATHH, TIPU HCIIOIH30BaHUU
TEPMUHOJIOTHH.

Konrpoabnas padora Ne 3
Ilo pa3geny «JIeKTPOANHAMHUKA)

Bapuanm 1
1. OnpenenuTs cuily, ¢ KOTOPOH OJTHOPOAHOE MAarHUTHOE TOJIEe IEUCTBYET Ha
NPOBOIHUK JUIMHOM 30 cM, pacrosoxkeHHbIi nox yriom 45° k BeKTopy MarHUTHOM
WHIYKIUH, €ciiu cujia Toka B HeM 500 MA. MarautHas unaykius coctasiset 0,5 To.

2. [IpoBOHUK ¢ TOKOM 7A HaXOJUTCS B MAarHUTHOM TioJie ¢ uaaykimen 10 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MATHUTHOE MOJIE ICMCTBYET HA HETO C CUJION
25H nepneHauKyIsIpHO TPOBOJHUKY .



3. [IpoBoanuk nimuHo# 30 cM ¢ cutoii Toka 50 A HaXOAUTCS B OJHOPOTHOM
MarHuTHOM 1oJjie ¢ uaaykuueit 60 MTn nepnenaukynsipHo nomo. Kakyro padorty
COBEPIIUT UCTOYHUK TOKA, €CJIA MPOBOJHUK nepemecTuTca Ha 30 cM BIOJIb

X X X E,.X HaIlpaBJICHUS JIMHUM I€UCTBUS CHIIBI AMIiepa?

X X x X 4. Kakoii oJKHA OBITh CUJIa TOKA, YTOOBI B KaTYIIKE

% x“’x x AHAyKTHBHOCTBIO 0,5 I'H 3Heprus MarHuTHOro nosist Osuta 100 Jhk?
-

1V
x x x x9. Iloka3ats HanpaBienue cuibl JlopeHa.

Bapuanm 2
1. OnpenenuTs cUTy, ¢ KOTOPOH OJTHOPOJHOE MAarHUTHOE TI0JIC ISHCTBYET Ha
NPOBOITHUK JUTMHOM 40 cM, pacronoxkeHHbIi o yriioMm 45° k BEKTOpy MarHUTHOM
WHIYKIWH, eciu cuiia Toka B HeM 400 MA. MarauTtHas unaykuus cocrasiser 0,5 To.

2. [IpoBogHUK ¢ TOKOM 3A HaXOAUTCS B MArHUTHOM TTOJI€ ¢ MHAYKIen 12 To.
Onpenenuts JIMHY TPOBOJHUKA, €CJIM MATHUTHOE MOJIE ICMCTBYET HA HETO C CHJION
40H n nepneHauKyIsspHO IPOBOTHUKY.

3. [IpoBoguuk quHON 40cM ¢ cuitoi Toka 50 A HaXOAUTCS B OJTHOPOTHOM

MarHuTHOM noJjie ¢ uaayknuent S0 mTi. Kakyro paGoTy COBEpIIUT UCTOYHUK TOKA,
€CJIM IPOBOJIHUK NepeMecTuTcs Ha 40 cM BI0JIb HAIIPaBJICHUS

. . . _B,.' JIMHUM JEUCTBUS CUIIbl AMIiepa?

.
] ] 'L-'?. ]
4. Kakoii 1o/KHa ObITh MHIYKTUBHOCTD KATYIIKW, YTOOBI IPU CUJIE
i ?
e o™"a o TOKaBHEH 2 A SHEPrHs MATHUTHOTO TOJIst paBHsTach 20 JHk?

s« e @« =2 Iloka3ars HanpaBieHue cuisl JlopeHna.

Bapuanm 3
1. Onpenenuts cuiy, C KOTOPOI OJHOPOAHOE MarHUTHOE TOJI€ IEUCTBYET Ha
IPOBOJHUK JUIMHOM 30 cM, pacrookKeHHbIH mof yriom 45° Kk BeKTOpy MarHUTHOIA
MHIYKIWH, e€ciii cuiia Toka B HeM 500 MA. MarautHas unaykuus cocrasiser 0,5 To.

2. [IpoBogHUK ¢ TOKOM 7A HaxXOAUTCS B MAaTHUTHOM TioJie ¢ uHaykiuen 10 To.
OnpenenuTs JUIMHY NMPOBOJHUKA, €CIM MAarHUTHOE T0JI€ IEUCTBYET HA HETO C CHIION
25H nepneHAuKYISIpHO NPOBOTHUKY.

3. [IpoBognuk qnuHOM 30 cM ¢ cuioii Toka 50 A HaXOIUTCS B OJHOPOJTHOM
MarHuTHOM noJje ¢ uuaykuueit 60 mTn nepnenaukysapHo noito. Kakyro padoty
COBEPILIUT UCTOUYHHUK TOKA, €CITU POBOAHUK repemectutcst Ha 30 cM BIOJIb

X X X E,?‘ HaIpaBJICHUS JIMHUU ACUCTBUS CUIIbI AMmmiepa?

X X J X 4. Kaxoit f1o/KHA OBITh CHJIa TOKA, YTOOBI B KaTYIIIKE

w xS’y x AHAYKTHBHOCTEIO 0,5 I'H 9HEprust MarHUTHOrO 1oyt Obuta 100 [Ix?
-

v
X X X X



5. [lokazars HanpaneHnue cuibl Jlopenna.

Bapuanm 4
1. OnpenenuTs cuily, C KOTOPOl OJHOPOJAHOE MarHUTHOE TOJIE IEUCTBYET Ha
IPOBOHUK JUIMHOM 40 cM, pacIoIokKeHHbIH Mo yrioM 45° K BEKTOpy MarHUTHOM
WHIYKIWH, eciii cuia Toka B HeM 400 MA. MarautHas unaykuus cocrasisiet 0,5 To.

2. [IpoBOoHUK ¢ TOKOM 3A HaXOJUTCS B MAarHUTHOM TioJie ¢ uHaAykiuen 12 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MArHUTHOE T0JIE ICMCTBYET HA HETO C CUJION
40H u nepneHIuKyJIsIpHO TPOBOJTHUKY.

3. [IpoBoanuk nmuHo# 40cM ¢ crutoi Toka 50 A HaXOAUTCS B OJJHOPOTHOM
MarHuTHoOM mnoje ¢ uaayknueit 50 MmTi. Kakyro paboTy coBepIIMT HCTOYHUK TOKa,
€CJIY MPOBOJIHUK nepeMecTuTca Ha 40 cM BJIOJIb HANPABICHUS TUHUM ACHCTBUS CUIIbI
e & & _» Amnepa?

—Je
] ] 1"":?. ]

4. Kakoii 1oyKHa ObITh HUHIYKTUBHOCTh KATYIIKH, YTOOBI MIPU CHUJIC
e e s o TOKaBHEW 2 A SHEPTrUsi MATHUTHOTO OIS paBHsIach 20 JHx?

e« o s =2 Iloka3ars HanpaBieHue cuisl JlopeHia.

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

Kpurepuu ouenku:

- «5» cTaBUTHCS 32 PaOOTY, BHITIOJIHEHHYIO MMOJTHOCTHIO 0€3 OIMOO0K ¥ HEI0YETOB.

- «4» ctaBUTHCA 3a padOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO TIPU HAJUYUKU B HEH HE
Oomnee omHOM TPpyOOH M OHON HErpyOOi OMMOKK M OJHOTO HeaouYeTa, He OoJiee Tpex
HEJI0YETOB.

- «3» CTaBUTHCS, €CJIM CTYACHT MPABWJIHLHO BBHITIOJIHWI HE MeHee 2/3 Bcei paboThl WiIu
JTONYCTHJI HE Oosiee OJHOW TrpyOoil ommOKH M ABYX HEIOYETOB, HE Oojiee OJHOU
rpyooii U ofHOW HerpyOoi omuOku, He Oosiee TpeX HEerpyObIX OMIMOOK, OJIHOMU
HEerpyOoi OMMOKHN M TPEX HEIOYECTOB, TPH HATHYUH 4-5 HEJ0UETOB.

- «2» CTaBUTHCS, €CIM YHUCIIO OIMIMOOK M HEJOYETOB MPEBBICUIO HOPMY OLEHKH «3»
WJIM TIPABUJIHO BBITIONTHEHO MeHee 2/3 Bcel paboThI.

Pa3znen 4. KoJsie0aHus 1 BOJIHBI
Tema 4.1. Mexannueckue KoJ1e0AHUA U BOJTHBI

YcrHblii onpoc (YO)



1.IlpuBeaute nmpuMepsl KoaeOaTeIbHbIX IBUKEHUI.

2.Yto Ha3bpIBaeTCd MEXaHUUECKUMHU KOJIeOaHUSIMU?

3. [IpusHaku koe0aTeILHOTO ABMKCHHUS.

4. Kakue xonebaHust Ha3bIBAIOTCS CBOOOTHBIMU?

5.Kakue cucremMsl Ha3bIBalOTCS KoaebareabHbIMU? [IpumMepsi.

6.Yto Ha3pIBaeTCs AaMIUTUTYJOM KoeOaHUil; MepHoJoM KojeOaHUi; YacTOTOM
KosieOaHuii? B Kakux eInHUIIaX U3MEPSAETCS Kaxaast U3 STUX BETUYUH?

7.Kakasg maTreMaTtuyeckas 3aBUCUMOCTb CYIIECTBYET MEXJY IMEPUOJOM M YacTOTOH
KOJIeOaHMt?

8.Kak 3aBucsT yacToTa u Nepuoj CBOOOJHBIX KOJICOAHUN OT JIMHBI HUTH?

9.Kakue konebaHusi HA3bIBAIOTCSI COOCTBEHHBIMU?

10.Kakue xonebanus Ha3pIBatoTCA rapMonnueckumu? I'paduk

11.Y1o Ha3piBaeTCs MaTeMaTUYECKUM MasTHUKOM? [Ipy Kakux ycIIOBHAX pEaJIbHBIN
HUTSHOW MasiTHUK OyJIeT coBepIlaTh KoneOaHusl, OJIM3KUE K TapMOHUYECKUM?
12.Kakyro BeIM4YHHY Ha3bIBAIOT (pa30i KoieOaHmii?

13.IIpuBeauTe npuMep KOJEOIIOMMXCS T B OJMHAKOBBIX (Da3ax, MPOTHUBOMOJIOKHBIX
dazax.

14. Kakue npeBpalleHus SHEPTur, MPOUCXOAAIT MpHU KoneOanusx? PUCyHOK.

15. Yto Ha3bIBaIOT BBIHYKJIEHHBIMU KOJIEOAHUSIMU?

16. Kakoe siBieHrEe Ha3bIBAIOT PE30HAHCOM? Y CIIOBHE PE30HAHCA.

17.1lpuBeauTe npuMeEpPbl MEXAaHUYECKOTO PE3OHAHCA.

18. B kaKkux ciry4yasx pe30HaHC MOXKET ObITh TOJIE3HBIM, a B KakuX - BpeaubiM? 19.Uto
Ha3blBaeTcs BoaHaMu? YUro Takoe ympyrue BosiHbl? IIpuBenure mpumep BOJIH, HE
OTHOCSILIMXCS K YIIPYTHM BOJIHAM.

20.Kakue BOIHBI Ha3bIBAIOTCS MPOAOJIbHBIMH; NOTIEPEUYHBIMU?

21.Kakne BOJHBI — TONEpPEYHBIE WIH NPOAOJBHBIE - SIBJIAIOTCA BOJHAMHU CJIBHIa;
BOJIHAMM COKATHSI U PACTSKEHUSA?

22.Ilouemy momnepedHble BOJHBI HE PACIPOCTPAHSAIOTCS B KUJIKHX U Ta3000pa3HbIX
cpenax?

23.Yrto HazpiBaeTcs 1IMHOW BoHBI? [lo kKakuM opMmynamM MOMXKHO PacCUUTaTh AJIUHY
BOJIHBI U CKOPOCTh PaCIpOCTPaHEHUs BOJIH?

24. Yto aBnsieTca UCTOYHUKOM 3BYyKa? UTO Ha3bIBAIOT 3BYKOM?

25.MexaHnudeckue KoJjeOaHMs, KaKMX YacTOT Ha3bIBAIOTCA 3BYKOBBIMH M TOYEMY?
26.Kakue konebanusi Ha3bIBAIOTCS YIbTPAa3BYKOBBIMU; UH(PPA3BYKOBBIMU?

277.910 Ha3bIBAIOT MY3bIKAJIbHBIM TOHOM; LIIyMOM?

28.Yem onpeneinsercs rpOMKOCTb 3ByKa?

29.0T1 4ero 3aBHCHUT BbICOTA 3BYKa?

30. 3ByKoBbI€ siBI€HUS. UTO HAa3bIBAIOT 3XOM? Y CIIOBHE BO3HUKHOBEHHUS 3XO.

31. Onpenenenre pacCTOSHUM C MOMOIIBIO 3BYKa.

Kontpommpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:
OtMmeTka «5»



IIOJIHO paCKpPbITO COACPIKAHHUEC MaTCPHaAJIa

YCTKO U MPAaBUJIIBHO JaHbl OIIPCACIICHUA N PACKPBLITO COACPKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHBI HAYYHBIC TCPMHHBI

I 1OKA3aTCIIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU A, BBIBOJBI U3 H&6J’II-OI[€HPIﬁ,
OIIBITOB

OTBCT C&MOCTOHTGHBHBII\/’I, HCITIOJIB30BAHBI PAHCC HpI/IO6p€TeHHLIe 3HaHU:L.

OtMeTka «4»

PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia

B OCHOBHOM IIPaBHJILHO JaHBI OTIPE/ICIICHUS TTOHATHI M HCITOJIb30BaHbI HAYIHBIC
TEPMUHBI.

OTBET CaMOCTOSITEILHBIN

OTIpE/ICIICHIS TIOHSATHIA HETIOIHBIC, JOYIICHBI HE3HAYUTEIbHBIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH TIPU UCIIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAaX U 000OIICHUSX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (IO3UIIHs
MTOHUMAFOIITUH)

OtMmetka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepHraia, HO U3JI0KEHO parMeHTapHO,
HE BCET/Ia IMOCJIeI0BATEIBLHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI U 0000IIICHUS U3
HAOJIOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KCHUH

JOTYIIEHBI ONTMOKU M HETOYHOCTH B UCTIOJB30BAHUM HAYIHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepuala He PacKphITO

HE JaHBI OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKY B ONPEICIICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

TectupoBanmue (T)
I Bapuanr.

Al. ®opmyJia 1151 BBIYMCICHUSA TJIMHBI BOJHbI
C T

a)h=T 6)A= € B)A=cT



A2. Teso 3a 2,5 Munytbl coBepmaer 120 mosHbIX KoJsebOanmil. Onpegesaure

nepuox KoJieOaHui.
a) 1,25¢6)0,8cB)0,02 ¢

A3. Ckoabko KojJeOaHuil copepmiuT Tesio 3a 10 ¢ nmpu yacrore koaedanuin 220
I'u?
a) 22 6) 220 B) 2200

A4. Teso 3a 5 munyT coBepiaet 240 kosiedanuii. KakoBa yacrora kosed0anmii?
a) 0,8 '

0)48 I'

B) 1200 I'y

AS. B o1HOM ¥ TOH Ke cpefe PACHPOCTPAHAIOTCH BOJHBI ¢ yacTtoroii 10 I'y u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JIbIIE?

a) OJTMHAKOBBI

0) 20 I'ng

B) 10 I'n

A6. Haiinure 1IMHY 3BYKOBOM BOJIHBI B BOJAe, eciM e ckopoctb 1480 m/c, a
yacrora 740 I'u.

a)0,5m

6) 1095200 m

B)2 M

A7. Yacrora 3ByKa yBeianmuwiach B 5 pa3. Kak usmMeHunacb CKOpocTh 3ByKa B
ITOM Ke cpene?

a) HE UBMEHUJIACh

0) yBenuuuiack B 5 pas

B) YMEHBIIIWJIACH B 5 pa3

Bl. Yemy paBHO paccTrosiHMe [0 Jieca, eCJM OTPA’KeHHbI 0T Hero 3BYK
BO3BpaTWiIca K HMcTOYHUKY cmyctss 10 ¢? Ckopocrb 3Byka paBHa 340 m/c.
(ouenuBaetcs 20.)

C1. AMmuiuryaa koJie0anuii rpy3a Ha npy:kuHe paBHa 10 cm. Ilepuon kosnedanmii
2 c. Kakoii myTb npoiiaér rpys 3a 2 ¢? (ouenusaercs 30.)

II BapuaHT.

Al. @opmyJia 1Ji51 BBIYMCJIEHUSI CKOPOCTH PACIPOCTPAHEHHUS BOJIHbBI
A A

a)yv=T G)v= FB)DZ}L'T



A2. Ilpyxuna 3a 4 muHyThl coBepmiaer 200 mosHbIX KoJebGanuil. Onpenenure

nepuox KoJieOaHui.
a)1,2¢0)50cB)0,02c¢

A3. CkoJbKO KoJeOaHuil coBepIUT Tesio 3a 15 ¢ nmpu yacrore kosaedanuii 300
I'u?
a) 20 6) 4500 B) 0,05

A4. Teuso 3a 2 MmunyThl coBepmaer 180 kosie6anmii. KakoBa yacrora kosed0anumii?
a) 90 I'g

0) 360 I'u

B) 1,511

AS. B o1HOM ¥ TOH Ke cpele PacCHpPOCTPAHAITCH BOJHBI ¢ yacToToii 30 I'u u 40
I'u. Y xakoii BOJIHBI CKOPOCTH MEHbIIE?

a) OJTMHAKOBBI

0)40 I'n

B) 30 'y

A6. Haiiiure 1IMHY 3BYKOBO# BOJIHBI, ecju e€é ckopocTh 340 M/c, a yactora 170
I'n.

a)0,5m

0)2 M

B) 57800 m

A7. Yacrora 3ByKa yMeHbIIWJIACh B 9 pa3. Kak u3MeHWIach CKOPOCTH 3BYKa B
ITOM Ke cpene?

a) HE UBMEHUJIACh

0) yBenuuuiack B 9 pas

B) yMEHbIIIWIACH B 9 pa3

Bl. Yemy paBHO paccTrosiHMe [0 Jieca, eCJM OTPA’KeHHbI 0T Hero 3BYK
BO3BPATWJICH K HMCTOYHHUKY cmycra S5 ¢? Ckopoctb 3Byka paBHa 340 wm/c.
(ouenuBaetcs 20.)

C1. AMuiuryaa kosie0aHuii rpy3a Ha npy:xuHe pasHa 7 cm. Ilepuoa kosedanmii 3
c. Kakoii nyrs npoiinér rpys 3a 3 ¢? (ouennBaercs 30.)

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

Kaouun Kk Tecrtam:

Bapuanr 1



Ne Bompoca Al | A2 | A3 | A4 | A5 | A6 | A7 |B1 C1

IlpaBuibHbIliOTBEeT | B | a | B | a [ 0 | B | 0 |1700 M | 40 c™m

Bapuant 2

Ne Bompoca Al | A2 | A3 | A4 | A5 | A6 | A7 |B1 C1

IpaBuwibHbliioTBeT | 2 | a4 | 0 | B | B | 0 | B [850Mm |28 cm

Kpurepun onenku:

— «2» BBICTABIISIETCS OOy4aroIeMycs, eciiu Habpaia MeHee 4 0aioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 6-5 6amios;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 9-7 6auios;

— «5» BeICTaBIsIeTCA oOy4aromemycs, 3a 6onee 10 6ammos.

3aganus 1 camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUIH)

1) KonebaTenbHOe ABMIKCHHE.

2) T'apMoHHUecKrE KOJIcOaHUS.

3) CB0OOOIHBIE MEXaHMUECKHE KOJIEOAHUS.

4) TlpeBpallieHuE SHEPTHH MTPH KOJICOATSITLHOM JIBHIKCHHH.
5) CBoOoiHBIC 3aTyXarOIINEe MEXaHHUECKUE KOJIeOaHusI.

6) MaremMaTH4YECKHIT MasTHHK.

7) TIpy>KUHHBIN MasTHUK.

8) BhIHYXIEHHbIC MEXaHUYCCKHE KOJICOaHHMSI.

9) Pe3oHaHc.

10) [MTonepeyHbie ¥ POIOIBHBIC BOJHBIL.

11) XapaKTepUCTUKN BOJTHEI.

12) 3BYKOBBIEC BOJIHBI.

13) VIbTpa3ByK U €ro NpuMEHEHHE.

14) Wurepdepenius, audpakius 1 NoIIpU3aIus MEXaHUISCKUX BOJTH.

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




Kputepun onieHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJIEpKaHNe MaTepuaa

YETKO U MPABWIBHO JIaHbl ONIPEACIICHUS U PACKPBITO COJEpKaHUE MOHATHIM, BEPHO
HCII0JIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJb30BaHbI PA3IUYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIIbHBIN, UCIOJIB30BaHbl paHee NPUOOPETEHHbBIC 3HAHUS.

OtMeTka «4»

PacKpBITO OCHOBHOE COJICpKaHNE MaTepHraia

B OCHOBHOM IIPAaBUJILHO JIaHBI ONIPEACIICHUS TMTOHATUM U UCTI0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OTIpE/ICIICHNS TIOHSATHIA HETIOIHbBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITHE HETOYHOCTH IIPH UCIIOJIH30BAHUHU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (TO3UIIHs
MTOHUMAFOIITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOIro MaTepualia, HO U3JIOkKEHO (hparMeHTapHO,
HE BCETJa Mocae0BaTEIbLHO

OnpeIeJICHNs] MOHATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI M 0000IICHUS 13
HaOJII0JICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTOJb30BAHUM HAYYHON TEPMHUHOJIOTUH,
ONpPEAECICHUE MOHSATHM

MPABWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOT0o MaTepualia He pacKphITO

HE JaHBI OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIE OITUOKY B ONIPEICTICHUHU TTOHITHH, PY UCTIOJIb30BAaHUHU
TEPMHUHOJIOTHH.

Tema 4.2. DjeKTpOMArHUTHBIE KOJT€OAHNS U BOJIHBI
YcrHblii onpoc (YO)
1. V3 xakux 3J1€MEHTOB COCTOUT KoJeOaTenbHbIH KOHTYP? MOTYT I BO3HUKHYTh

KojsiebaHusT B KOHType, COJep)KalleM KOHJEHCATOp U  pe3uctop?
UHJIYKTUBHOCTb U pe3UcTOp?



2. Kakue ¢uznueckue BEIUUUHBI U3MEHSIOTCS MPU KoJieOaHUSIX B KoJieOaTeIbHOM
KOHTYypE?

3. Uem oTnmyaroTCs KOJICOAHUS DJICKTPHUYSCKOTO 3apsjia M TOKAa B KojJeOaTeIIbHOM
koHType? Kak mo rpaduky u3aMeHeHUs 3apsiga cO BpEeMEHEM MOCTPOUTh rpaduk
3aBUCUMOCTH CUJIBI TOKA OT BpEMEHU?

4. Or dero 3aBHCHUT IHepHoj KojeOaHWM B KOHType? MoXeT U NepHOA
KoJie0aHU B KOHTYpPE OCTAaBaThCSl MOCTOSHHBIM MPU U3MEHEHUU HHIYKTUB-
HOCTH U €MKOCTHU?

5. Kak wu3meHuTcs mnepuoa KojaeOaTeNIbHOrO KOHTYpa, €CJIH  YBEIUYUTh
YUCJIO BUTKOB KaTyIIKU? BHECTHU B KATYIIKY KEJE3HbIA CEPACUYHUK?

6. Kakue mpeBpalieHusi sHEpruv MPOUCXOASAT B KojebarenbHOM KoHType? ['ne

COCpEe/IOTOYEHa JHEPrus MpU CBOOOJHBIX KOJIeOaHHSX B KOHType uepe3 1/8,

1/4, 1/2 nepuoaa nociie Havaja pa3psaaKku KOHAeHcaTopa?

MoryT 1 ObITh CBOOOJIHBIE KOJIEOAHUS B PEAIbHOM KOHTYPE HE3aTyXalOIIUMHU?

8. UeM omimuaroTcs Apyr OT Apyra cBOOOJHBIC KOJEOaHUS B JIByX KOHTYpax C
OJMHAKOBBIMU TapamMeTpaMH, €CIU HMX KOHJEHCATOPbl OBUIM 3apsKEHbl OT
Oartapeit ¢ pazasiMu JJ[C?

9. Kak pmeiicTBylomee 3HadYeHHWE CHJIBI ToKa (HANPSDKEHHWS) CBSI3aHO C
aMIUIMTYIHbIM 3HadeHueMm? Kakoe 3HaueHUE CuUJIbl TOKa W HampsOKEHUS
WU3MEPSAIOT aMIEPMETPHI U BOJBTMETPHI B I[ENU MEPEMEHHOTO TOKa?

10.Ha xaTymky mojaeTcs OJMHAKOBOE HANpsDKEHWE — CcHadajla OT CETH
NOCTOSIHHOTO, a 3aT€M NEPEMEHHOro ToKa. B Kakom ciaydyae OHa HarpeBaeTcs
cuiibHee?

11.1Toyemy B 1IemHU, CcOJEpKAIIed KOHJICHCATOP, MOXET MPOTEKaTh TOIBKO
EepEMEHHBIN TOK?

12. JlonycTiMO ¥ B LIENb MEPEMEHHOTO Toka HampspkeHuem 220 B BKIIOYUTH
KOHJICHCATOp, MPoOoitHOe HanpskeHue kotoporo 250 B?

13.IToueMy B pamMKe, paBHOMEPHO BpaIIalOIICHCs B MAarHUTHOM TI0JI€, BOZHUKAET
OJIC? Yem OoTAHMYAOTCSA MPOMBIIIIEHHBIE TEHEPATOPHI OT MPOCTENIIEN MOIENH -
paMKu, Bpalaroeicss B MarHUTHOM T10Jie?

14 Kakum 00pa3oM MOJYy4YarOT CTaHAAPTHYI0 YacTOTy MEPEMEHHOIO0 TOKa IMpH
MEIJICHHOM BpAIICHUHU PAMKHU?

15.Ins dero cayxut Tpanchopmatop? Kakue ero ocHoBHble yacTu? Kakon
NPUHIIUT JeicTBUS TpaHchopmaTopa?

16.Kakum 006pa3om Mpou3BOAST MpeoOpa3oBaHUS HAMPSIKCHUS W CUJIBI TOKA B
[eTsX MepeMeHHOro Toka? MOXHO JIM COBEpIIaTh TakWe MpeoOpa3oBaHUS B
LEIIAX ITOCTOSIHHOTO TOKa?

17.Yem oTnamyaetrcss XOJOCTOW pexum TpaHchopmaropa ot pabouero? Kak
OCYILIECTBJISIETCSA PEXKUM HATPY3KU?

18.Kak cBsA3aHbl MexAy CO0ON BEIMUYMHBI TOKOB W HAIMpPsHKEHUH B OOMOTKax
TpanchopmaTtopa?

19.3a cuer dyero B TpaHchopMaTOpe MPOUCXOAUT TMOTEPS DSHEPTUU Mpe-
o6pazyemoro Toka? Kakosbl mytu nmoBsimenus: KIIJ tpancdopmaropa?

20.ITouemy nns mepenadyd SIEKTPUUECKOM HSHEPruM Ha OOJbIIHE PACCTOSHUS
UCIIOJIb3yeTCsl MepeMeHHbld Tok? IloueMy mnpu mnepegaue 3IEKTPOIHEPrUU
UCIIOJIb3YIOT BBICOKOE HaIpsHKeHUE?

~



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

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO YU NMPABUIIBHO JAHBI ONPEIEIICHNS U PACKPBITO COACPKAHUE NIOHATHI, BEPHO
VICITOJIB30BaHbl HAYYHbIE TEPMUHBI

JUTSL T0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHBIE YMEHUS, BBIBObI U3 HAOIIOICHUN,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAHbI paHEE TPHUOOPETEHHBIE 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIepKaHKE MaTepralia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUN U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

oTpeIeNICHHS TTOHATUI HETIOJHBIC, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJICA0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOIAaX U 000OIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MOHUMAFOLLIUI )

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHe yueOHOTro MaTepHraia, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/la MOCIEA0BATEIbHO

OnpeieJICHNs] MOHATUN HEJOCTATOYHO YETKUE

HE HCIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIEHUS U3
HaOJII0/ICHUM, TOMYIICHBI OITUOKH TIPU UX U3JI0KCHUU

JIOTYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPABWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIepKaHUE YUYEOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMPOCHI HABOISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIE OIMTMOKY B ONPEICTICHUH TIOHSITHH, PU UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TectupoBanmue (T)



I Bapuanr.

Al. D1eKTpOMarHuTHBIE BOJHBI MOTYT PaCIPOCTPAHATHCS

1) TOIBKO B BaKyyMe CO CKOPOCTBIO CBETa

2) TOJIBKO B BEIIECTBE C JIFOOBIMUA CKOPOCTSIMHU

3) B BAKyyMe€ U B BEILIECTBE CO CKOPOCTHIO CBETA

4) B BaKyyMe€ U B BEIIECTBE CO CKOPOCTSIMH, OOIBIIMMHI CKOPOCTH CBETA

A2. [Tepuon 31eKTpOMarHUTHON BOJIHBI paBeH 1 Mkc. JlTnHA 37IEKTpOMarHUTHON
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3)300 m

4) 300 xm

A3. YacToTa 3JI€KTPOMarHUTHON BOJIHBI MH(pPaKpacHoro usmydenus 2-10%2 I,
[lepuon konebaHuit ATOM BOJIHBI PaBEH

1)5-108¢

2)2-10%% ¢

3)0,5-10% ¢

4)2-108¢

A4. BHyTpu KOHJIEHCATOpa CO3/1AE€TCs
1) HEOTHOPOIHOE MATHUTHOE T0JIE

2) OJHOPOIHOE ANEKTPUUYECKOE MOJIE
3) OAHOPOJHOE MAarHUTHOE TOJIE

4) HEeOTHOPOAHOE DIIEKTPHUUECKOE TI0JIe

AS. B xonebatebHOM KOHTYpPE MEPUOINUECKU U3MEHSIOTCS
1) cuiia Toka B pe3ucTope

2) 3apsij] KaTylIku

3) cuiia TokKa B KOHJIEHCATOpe

4) 3apsi1 KOHJIEHCATOpA U CUJIa TOKa

A6. [Ipu yMeHbIIIeHMH WHIYKTUBHOCTH KaTYyIIKH, BKIIFOUEHHON B KOJeOaTeIbHbIN
KOHTYD, IEPHOJ DJIEKTPOMAarHUTHBIX KOJeOaHu

1) He u3MeHuTcs

2) yMEHBILIUTCS

3) yBenuuutcs

4) MOXKET KaK YBEIMUUTHCS, TAK U YMEHBIIUTHCSA

B1l. YcranoBute cOOTBETCTBUE MEXTY GU3HMUECKUMU BETUUMHAMH U (POPMYIIAMH, 110
KOTOPBIM OHH OIPEACIISIOTCS.

PU3NYECKASA BEJIMYNHA



A) DHeprus KoHJeHcaTopa

b) [lepuos aneKTpoMarHuTHEIX KoJieOaHui
DOOPMYVYJA

1) 2nLC

2) q/.C

3) q2/ ,C

4) 2m\LC

5) CI/ oLC

II BapuaHT.

A1.B 351eKTpOMarHUTHBRIX BOJIHAX COBEPIIAIOT KOJICOaHMS

1) mro0Oble YacTUIIBI CPEIbI

2) 3apsiKEHHbBIC YaCTHUIIbI

3) PAEKTpUUECKUE TOKH

4) HanPsHKEHHOCTH AJIEKTPUIECKOTO OIS M HHAYKIIHS MAarHATHOTO TTOJIS

A2. [lepnon 3JIEKTPOMarHuTHOM BOJIHBI paBeH 1 Mc. /[nmHa 31eKTpOMarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. Yacrora paguoBonns! 4-108 Ilepron koebanuii 3Toi BOIHEI paBeH
1)4-108 ¢

2)2,5:-10% ¢

3)2,5-108 ¢

1)4-108 ¢

A4. KoHgeHcaTtop — 3TO yCTPOHCTBO

1) 17151 HAKOTUICHUS DJIEKTPUUYECKUX 3apsI0B

2) 1Sl CO3IaHUSI DIIEKTPUYECKOTO TOKA

3) 1St UBMEPEHUS PIEKTPUUECKUX 3apsiJIOB

4) niisg onpeneneHus: HanpaBIeHUs AIEKTPUUECKOTO TOKa

AS. KonebarenabHblil KOHTYP COCTOUT
1) U3 KaTymku u pe3ucropa

2) 13 pe3ucTopa U HICTOYHUKA TOKA

3) U3 KaTylIKU U KOHAEHcaTopa

4) n3 pe3nucropa U KOHJIeHCaTOpa

AG6. IIpu yBenmueHn EMKOCTH KOHIEHCATOPa, BKIIOUYEHHOTO B KOJIeOaTeIbHbIN
KOHTYp, IEPUO/]T AIEKTPOMArHUTHBIX KOJIEOAHMI



1) He U3MEeHUTCS

2) YMEHBIIUTCS

3) yBenuuutcs

4) MOXET KaK YBEJIMUUTHCS, TAK U YMEHBIIUTHCS

B1l. YcraHoBuTe COOTBETCTBUE MEXIY HU3UUICCKUMHU BETUIMHAMH U (POPMYIIAMH, TT0
KOTOPBIM OHH OTIPEEISIOTCS.

OUBNYECKASA BEJIMUNHA
A) 3apsan koHgeHcaTopa

b) Dueprus karymku
OOPMYJIA

1) CU

2) U/,C

3) LI%/,C

4) UNLC

5) L1%/,

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

Kaouu Kk Tectam:

Bapuanr 1

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | Bl

Mpauabnbiii |3 (3 |1 |2 |4 |2 |Bl1,A3,b4
OTBET

Bapuant 2

Ne Bomnpoca Al | A2 | A3 | A4 | A5 | A6 | B1

HpaBwiasnubiii |4 (4 (2 |1 |3 |3 |BLALBS
OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS 00yUarOIIEMYCsl, €ClTU HaOpas MeHee 2 OaJIoB;
— «3» BBICTaBIIsIETCA 00yUaroeMycs, 3a 3 0asia,

— «4» BBICTABIISIETCS 00yUaroIiemMycs, 3a 5-4 6aJIJI0B;

— «5» BBICTaBIISIETCA 00yUaronieMycs, 3a 0ojee 6 6aoB.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedpepaToB, J0KJIAT0B, COOOIIEHMI)



CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

[IpeBpatienrie sHeprun B K0J1eOATETLHOM KOHTYPE.

[leproa cBOOOIHBIX SMEKTPUUECKUX KOJICOaHHIA.
Marematuueckoe OmucaHue MpoLEecCoB B KOJIeOATeTLHOM KOHTYpE.
®opmyna TomcoHa.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.
By IeHHbBIE SNIEKTpUUECKHUE KoaeOaHusl.

JoOpoTHOCTH K0JIe0AaTEIbHOTO KOHTYpA.

. EMKOCTHOE ¥ MIHIYKTHUBHOE CONTPOTUBIICHUS MEPEMEHHOTO TOKA.
10 AKTHBHOE CONPOTHUBJICHHUE.

11.3akon Oma asis SIEKTPUUECKOM 1IeTH MEPEMEHHOT0 TOKa.
12.PabGoTa 1 MOIITHOCTh MEPEMEHHOTO TOKA.

13.Pe30HaHC B 2JIEKTPUYECKOM TIETTH.

14.TlepemeHHBIH TOK.

15.I'enepaTop nepeMeHHOT0 TOKaA.

16.Tpanchopmatopsl.

17.Toxu BBICOKOM 4acCTOTHI.

18.Ilonyuenue, nepenaya u pacupeesieHue dIEKTPOIHEPTUH.
19.CkopocTh 27IeKTPOMAarHUTHBIX BOJIH.

20.DneKTpOMarHUTHOE TOJIe KaK 0COOBIN BU MAaTEPHH.
21.DOnexTpoMarHuTHBIE BOJHBL. CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
22.Bubpatop I'epra.

23.OTKpBITHIN KOJICOATEIBHBIA KOHTYP.

24 N3o0petenue panuo A.C. IlomoBbiM.

25.1Tonsartue o paguocsszu. [Ipunnun paauocsssu. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH.

CoNOOR~LDE

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

Kpurepun ouenku:

OtrmeTka «5»

IIOJTHO PACKPBITO COAECP/KAHUE MaTepuaia

YETKO U NPABWIBHO JTaHbI ONPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHN, BEPHO
VCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOICHUH,
OBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIH30BAHbI paHEE TPUOOPETCHHBIEC 3HAHMUS.

OtMeTka «4»

PaCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia

B OCHOBHOM IPaBHJILHO JIaHBI OTPEICIICHUS TIOHSITHH U UCIIOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN



OTIpEe/ICIICHHS TIOHSATHI HETIOIHbBIC, JOIYIICHBI HE3HAYUTEIbHbIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH TIPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOMPOCH YTOUHSIONIECTO XapakTepa (O3S
MTOHUMAFOIITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHU€e yueOHOro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCer/la MOCIeA0BaTEIbHO

onpeieSICHHs] MOHATUN HETOCTATOYHO YETKUE

HE KCIOJb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJI30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHSATHM

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUY TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

KonrpouabHasi padora Ne 4
ITo pa3zneny «KoJsie0anusi 1 BOJIHBD)

BapuanTt 1
1. I'py3 maccoit 450 r coBepinaeT koieOaHus Ha MPY>KUHE KECTKOCTHIO
0,5 xH/m. Haiitu nepuos, coOCTBEHHYIO M IMKJIMYECKYIO YaCTOTY MEXaHUYECKUX
KOJIeOaHMIA.
2. B kone0aTenbHOM KOHTYpE 3aBUCUMOCTb CHJIBI TOKA OT BPEMEHH 3ajjaHa
ypauenueM i=0,5sin10°rt. HaiiTu aMIinTy 1y CHIIBI TOKA, IEPHOJ, COOCTBEHHYIO U
IUKIIMYECKYIO YACTOTY AJIEKTPOMArHUTHBIX KOJIEOAHMIA.
3.Jlonka kayaeTcsi B MOpe Ha BOJIHAX, KOTOPbIE PACIPOCTPAHSIOTCS CO CKOPOCTBIO 6
M/c. Paccrosinue Mexay AByMs OJIMKaWIIMMU TPeOHSIMU BOJIH
24 m. KakoBa yacToTa yaapoB BOJIH O KOPMIYC JIOJKA?
4.VI3MeHeHHe TOKa B aHTEHHE paJrornepeaaTunka IpOUCX0IUT MO 3aKOHY
i=3c0s(1,4*10°%). Haiigure qMHY N3)Ty4aeMOil SIEKTPOMArHUTHON BOJIHEL
5. [louemy neTyuyne MBIIIH JaXK€E B TIOJHON TEMHOTE HE HATHIKAIOTCS HA MPENsATCTBUE?
Bapuant 2
1. JInmnHa HUTH MaTeMaTUIECKOTO MasiTHUKA 4 M. HaliTu mepros, cCOOCTBEHHYIO U
UKIMYECKYIO YaCTOTY MEXaHHUECKUX Konebanuii Ha JIyHe, eciu yckopeHue
cB0OOAHOrO MaaeHus Ha JIyne paBro 1,62 m/c?,



2. YpaBHeHue kojieOaHuit HanpsbkeHus uMmeeT Bu u=40cos25nt. Haittu ammmutyy
HaIpsHKEHUS, TEPUO], COOCTBEHHYIO U ITUKINYECKYIO YACTOTY AJIEKTPOMArHUTHBIX
KOJIe0aHMil.

3. Uenosek, crosmuil Ha Oepery Mopsi, OIPEISIHI, YTO PACCTOSTHUE MEKTY
CIIETYIOIMMU APYT 3a APyroM rpedHsiMu BOJIH paBHO § M. Kpome Toro, o
MOACYMTAN, YTO 32 | MUH MUMO HETO MpolLIo 24 BOJHOBBIX rpedHs. Onpenenure
CKOPOCTh PACIpPOCTPaHEHUS BOJIHBI.

4. I3aMeHeHre ToKa B aHTEHHE paJuoIepeIaTyuKa MPOUCXOANUT MO 3aKOHY

i= 0,3 sin (5,7*10°t). HaliguTe AnuMHy H3TydaeMOi SJIEKTPOMAaTHUTHOM BOJIHBI.

5. MHOTOKpaTHOE X0 MOKHO YCIBIIIATh B ropax. [louemy?

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

Kpurepun onenku:

- «5» cTaBUTHCS 32 pabOTy, BBIMOTHEHHYIO MOJIHOCTHIO 0€3 OMIMOOK M HEJIOUETOB.

- «4» cTaBUTHCA 3a pabOTy, BBHIMIOJHEHHYIO TMOJHOCTBIO, HO TIPH HAJWYWH B HEH HE
OoJiee 0IHOM TpyOOil U OJHOM HEerpyOO OMMOKK M OJHOTO HeAoueTa, He Oojee Tpex
HE0YETOB.

- «3» CTaBUTHCS, €CJIM CTYACHT MPABWIHHO BHITIOJHWI HE MeHee 2/3 Bceil paboThl WiIu
JOMYCTU HE OoJsiee OJHOW TpyOOW OmMOKM W ABYX HEJAOYETOB, HE OoJjiee OJHOM
rpyooii U ofHOW HerpyOoil omuOku, He Ooyiee TpeX HErpyoObIX OMIMOOK, OJHOU
HEerpy0Ooii OIMMOKHN U TPEX HEIOYETOB, TPU HATUYUU 4-5 HEJJ0UETOB.

- «2» CTaBHUTHCS, €CIM YHCIIO OMHMOOK M HEIOYETOB MPEBBICUIO HOPMY OIEHKH «3»
WJIM TIPABUJIHO BBITIOTHEHO MeHee 2/3 Bcel paboThI.

JlabopaTopHbie padoThI

JlaGopaTopnasi padora Ne 12

N3y4yenune padorsl ogHoGa3HOro Tpancpopmaropa

Heas paGoThl: yCBOMTH MNpPAaKTHUYECKHUE MNPHUEMBI JaOOPATOPHOTO MCCIEIOBAHUSA
onHo(dazHoro TpaHnchopmaTopa METOJIOM XOJIOCTOTO X0/a (OnbIT XX) U KOPOTKOTO
3aMmbikaHusl (onbIT K3), CHATH BHEIIHME XapaKTEPUCTUKU TpaHcpopMaropa MpH
Pa3IUYHBIX TUTIAX HATPY30K.

TEOPETUYECKUE CBEJEHUS U PACUETHBIE ®OPMY.JIbI

1. HASHAYEHUE, YCTPOUCTBO U IPUHIIUII JIEUCTBUS
TPAHC®OPMATOPA
Tpancpopmamop [ 3TO CTAaTHUECKHH DIEKTPOMArHUTHBIA armapar, NpeIHa-
3HAYECHHEBIN JJI51 1'[p€06p330BaHI/IH NNEPpEMCHHOIO0O TOKAa OAHOI'O0 HAIIPsSKCHUA B
MEPEMEHHBIN TOK IPYroro HanpsiKeHUs TOM )K€ 4aCTOTBHI.
TparchopMaTopsl HAXOIAT MTUPOKOE MPUMEHEHUE JJIS Tepeaadnd U pacupeeIcHus



AIEKTPUYECKON DHEPTUH, IJISI PA3JIUUYHBIX TEXHOJOTUYECKUX LEJIeH U Uil MUTaHUA
pa3IUYHBIX [EeNed paguo-, DICKTPOHHO-BBIYUCIUTEILHOW U  TEJICBU3MOHHOMU
arnraparypsel, yCTPOUCTB CBSI3U, ABTOMATUKH, TEJIEMEXAHUKH U T. 1.

[TpuHumn newcTBus TpaHC(HOPMATOPOB OCHOBAH Ha SIBJICHWU B3aMMHOW MHIYKIIUH,
KOTOPBIU ABJISIETCS CICICTBUEM 3aKOHA SJIEKTPOMArHUTHOM MHAyKIMKu Dapajes:

dol B
e [J[J , (1)
i —das
rJ€ €j — 3.1.C. JIEKTPOMAarHUTHOM MHIYKINH, P — MarHUTHBIN MOTOK.
[ToTokOM BeKTOpa MAarHUTHOW MHAYKUMH B (MarHUTHBIM MOTOKOM) uYepe3 Mayro

wiomaaxky dS Ha3pIBaeTCs CKauspHas GU3NIeCcKast BEIMYNHA, paBHAS

—

dig O BOdScosl [ BdS (2)
IJIe 0L — YTroJI MeXIy BeKTopamMu B u n - HOPMaJIbIO K muromaske dS.



Puc.1. [ToTok BekTOpa MarHuTHOM MHAYKIKUK B uepe3 manyro
Iomaaky ds.

[ToTok BekTOpa MarHUTHOM MHAYKIMHU DB yepe3 MPOU3BOJIBHYIO IOBEPXHOCTD S
paBeH CyMMe IIOTOKOB Yepe3 MaJible TUIOIAJKI, Ha KOTOpPbIE pa30uBaeTCs
OoJbILIas IOIMIA/b.

—

JB (1 ;BdS 3)

Ha pucynke 1, a) wu3oOpakeHa »JJIEKTPOMAarHWTHAs cxeMa OJHO(A3HOTO
IBYyXOOMOTOYHOTO TpaHchopmaropa, a Ha pucynke 1, 0) — ero ycioBHOE
rpaduueckoe 0003HaAUYCHHE.

C?-;J Tp
— : _
T R ’ |
. ! i . Z
U"l EJ]‘ - R Ik D_H |§
'_'_%XI C
K.r/i . .
P R ——

PucyHok 2. — DnexkTpomMaraiuTHas cxeMa oH0(ha3HOTO ABYyXOOMOTOYHOTO
TpaHchopmartopa (a) u ero ycioBHoe rpaduyeckoe oboznaueHue (0)

Tpancpopmarop cocToUT M3 JBYX OOMOTOK, TepBUYHOM 1 W BTOpHYHOW 2,
pa3MEIIEHHBIX Ha 3aMKHYTOM (DeppOMArHUTHOM MarHUTOMPOBOJE 3, KOTOPHIN st
YMEHBIIICHUSI TOTEePh OT BHUXpeBhIX TOKOB Dyko HabpaH w©3 JTUCTOB
ANeKTpoTeXHUYecKor ctanu TommuHour (0,35 9,5) MM, nerupoBaHHOM KpEeMHHEM.
MaruuTonpoBo CIYyXUT ISl YCWJICHHS] MarHUTHOM CBSI3U MEXIy OOMOTKamMu
TpaHchopmaropa, T. €. JUIsl YMEHbIIIEHUS OTEPh MAarHUTHOTO TOTOKA,



CO37aBa€MOro  NEpBUYHOM OOMOTKOM TpaHcopmaropa. Ilpu mnoaxIrOYeHUH
nepBUYHON 00MOTKH 4-X TpaHc(hopMaTOpa K CETH NEPBUYHBIN TOK i1, IPOXOJIS IO
e€ BUTKaM W, BO30YXIaeT B CEpJICUHUKE CUHYCOUATbHBIA MAarHUTHBIA OTOK @
= @pSinlit, toe [ = 20f [J yryioBas 4yacTora MUTAIOMIETO HANpsbKEeHUS Up (puc. ).
OTOT MOTOK, MPOHU3BIBASI BUTKU NEPBUYHON M BTOPUYHONM OOMOTOK, HABOJUT B HUX
OJIC:

ao ao
ellln _ wmwellln (3)

1 1 4 2 2 4t
['ie N1 1 N2 YUCIIO BUTKOB B IEPBUYHON U BTOPUYHOM 0OMOTKAX COOTBETCTBEHHO.
Otnomenne DJIC mepBuuHOM 00MOTKHM TpaHchopmaropa k IC BTOpUYHOU ero
OOMOTKHM, pPaBHOE OTHOIIEHHUIO COOTBETCTBYIOIIMX YKCEI BUTKOB OOMOTOK,
Ha3BIBAIOT K02 Puyuenmom mpancpopmayuu Tpancpopmaropa

k [ el_D E‘ (4)
€2 n2

Takum o6pazoM, korhduireHT Tpanchopmanuu TpaHchopMaropa €CTb OTHOIIICHUE
O1C ero oOMOTOK WM OTHOIIEHWE YHUCET BUTKOB 3THX 0OMOTOK. B macmopte
TpaHchopmaTopa OOBIYHO YKa3bIBAIOT OTHOIIEHHWE HOMHUHAIBHBIX HAMpPSHKECHUN B
pexxume xonoctoro xoxa U;,/Us,, koTopoe mpaktudecku paBHO oTHorneHuo DJIC,
TaK Kak TpU Pa30MKHYTOW BTOPUYHOM OOMOTKE HANpsDKEHHE, MPUIIOKEHHOE K
NEPBUYHON OOMOTKe, mouTH neiukoM ypaBHoBemmuBaetTcs ee DJC (U1, 1 e1 ), a

BTOpHYHOE HarnpsbkeHue paBHo Bropuunoi DJIC (U2, [ €2 ). [loaToMy BbIpakeHue
JUTsl KO3 duLreHTa TpaHCPOPMALIMK MOXKHO MEPENUCcaTh B BUJIE:

G 5 M 5)
2x n2
CrnenoBatenbHo, k03P duiimeHT Tpanchopmaluu paBeH OTHOIIECHUIO HAIPSKEHUIN
Ha 0OMOTKax MpH XOJIOCTOM X0Jie TpaHchopmaropa.
[Ipu pabote Tpanchopmaropa, B MEPBUYHOM OOMOTKE 3SJEKTpUUYECKas SHEPrus,
noTpebisiemMass U3 CETH, IpeoOpa3yeTcss B SHEPrUl0 MArHUTHOTO TMOJs, a BO
BTOPUYHON OOMOTKE, HAa0OOpOT, SHEPTrHsi MArHUTHOTO TIOJIsI TpeoOpasyercs B
IEKTPUUECKYI0, OTJaBacMyr0 3aTeM (B OCHOBHOM) TMOTpeOUTENt0 (Harpyske).
HebGonbmass 4acTh MOIMHOCTH TepsieTcsi B camoMm TpaHchopmarope. [lpu
HOMUHAJIHHOM PEXHME MOIIHOCTh TMOTEPh B OOMOTKAaX M MarHUTOMPOBOJC
TpaHchopMaTopa HEBEJIUKA, MOATOMY TpaHC(HOPMATOPhI OOBIYHO MUMEIOT BBICOKHIA
KIT[, mocruraromruii (98—99) %.
Takum obOpaszoMm, B TpaHchopMaTope MpeoOpas3yroTcs TOIbBKO HAMPSHKCHUS] U TOKH.
MomHOCTh k€ (M3-3a MajbIX MOTEPh Ha HAarpeBaHWe OOMOTOK M MarHUTOMPOBOJA
TpaHcopmaTopa) MPaKTUUECKH OCTAeTCS MOCTOSHHOM, T. €. MOXKHO CUMTAaTh, YTO
11U1 00 12U2 . CnenoBarensHo,

Ul_g IZ_D I’lD (6)
ko 17 n2



HUtak, Tokm B oOMOTKax TpaHchopmaTopa OOpaTHO MPOMOPLMOHATLHBI
HampspkeHusM. Tok mepBUYHOM OOMOTKM TpaHcopmaTopa NHpH OTKIIOUYEHHOM
NOTpPeOUTENE SIEKTPOIHEPrUun (BTOPUYHAST OOMOTKA Pa30MKHYTA) SIBJSIETCS TOKOM
XOJIOCTOTO XOJa. DIEKTpHUecKas cxemMa OOMOTKH TpaHchopMaTopa IpeaCTaBisIeT
co00# Mocaea0BaTeIbHO BKIFOUEHHBIE AKTUBHOE CONPOTHUBJICHUE R M MHAYKTHBHOE
COINPOTHUBJIEHHE X[, T.€. CONPOTUBIIEHNE MPOBOAA OOMOTKH €€ HHAYKTHBHOCTb. TOK,
MPOXOMSIIANA TI0 OOMOTKE, CO37aeT BOKPYTr ce0s MarHuTHOE IIoJie, KOTOpOe
NPOHU3BIBAs TUIOLIA/Ib BUTKOB OOMOTKH, CO3/Ia€T MarHUTHBIN MOTOK. [lepeMeHHbIi
BO BPEMEHU TOK CO3/Ia€T IEPEMEHHBbI MAarHUTHBIA TOTOK W COTJACHO 3aKOHY
®dapajes, BOZHUKACT 3.]1.C. CaMOMHAYKIMHU. OTian4ue OT 3.4.C. UHAYKIIUU COCTOUT B
TOM, YTO B 3TOM CJIy4a€ MAarHUTHBIM IOTOK CO3JA€TCS HE BHEIIHUM HCTOYHHKOM
MarHUuTHOIO MOJIs, @ CaMUM TOKOM. Toraa MarHUTHBIN IOTOK MPONOPLIMOHAIIEH TOKY
Y PaBEH:

(g L, (7)
rae L — Ha3pIBaeTCs MBAYKTUBHOCTBIO. Bo3HMKaromas 5.21.c. B 0OMOTKE paBHa:
e dUB o dkEl) o, db (8)
¢ dt dt dt

3HaK MUHYC O3HA4aeT, YTo 3.J1.C. CAMOMHAYKIIMH MPETSITCTBYET U3MEHEHHUI0 Toka. Ha
puc. 3 MoKa3aH MepeMEHHbIN TOK, TeKYIIUN Yepe3 KaTylIKy HHIyKTUBHOCTHIO L.Eciun
B IIETIHM TIPHIIOKEHO TiepeMeHHoe Hanpspkenue U = UgCOoS wt, To B Hel oTedeT
TIEPEMEHHBIN TOK, B PE3yJIbTaTE YeTO BOSHUKHET 3./1.C. CAMOMHIYKIINH. Torma 3akoH
Owma s paccMaTpUBaeMoOro ydacTKa Iy UMeeT BUA. Tak Kak BHEIIIHEE
HaIPSHKCHUETTPUIIOKEHO K KaTYIIKe WHAYKTUBHOCTH, TO

(%J 7U costt 0 LY Ldi U cosUit L dt, U cosot LY o (9)

dt 0 L dt
[Tocnie uHTErpUPOBaAHUS, TTOTYUYHUM:
I O UisinDt Dﬂ cos(Jt O Q) (10)
OL oL 2

Benmnunna ol umeer pazmepHocTh OM M Ha3bIBAETCS PEAKTHBHBIM WHIYKTHBHBIM
conpotuBiieHueM R | = wL. CpaBuenue Boipakenuit (9) u (10) mpuBoauT K BHIBOMY,
4yto majaeHune Hanpsbkenus Up omepexaer mo ¢ase Tok |, Tekymuii uepes Karyluiky,
Ha [1/2, 4TO ¥ MOKa3aHO Ha BEKTOPHOI quarpamme (puc. 3, 0).

Puc.3. a) -anektpuyeckas Lens ¢ uaeanbHON HHAYKTUBHOCTBIO; 0) — BEKTOpHAs
auarpaMma TOKa M HalpspKeHUs Ha KaTyIIKe MHIyKTHBHOCTH.

B snexkTpoTexHUKE CHHYCOMAAIbHBbIE BEIUYMHBI 3aMEHSIOT KOMILIEKCHBIMU
YHUCJIAMH, UCTIONB3Ys hopmyiny Dilnepa:



el Jcosl 0 jsindl, ede j O/C1 (11)

Torma  WMHIYKTMBHOE CONPOTHMBIEHHE C yd4eToM yria mosopora Ha 90° B
KOMIUIEKCHON (hopMe 3aIlMChIBACTCS CIAEAYIOUIIM 00pa3oM:

YU~ U U
L OOLe [ Tl(cos90 jsin90 ) jrhu (12)
3mech Touka Hax X[ - O3HAYaeT, 4To 3TO BeKTop, moBepHyThid Ha 90° mpoTus
4aCOBOM CTPEJIKH.

Ha puc.4 aktuBHOE CONpOTHBICHHE R BKIIOYEHO TIOCIEIOBATEIIBHO C
WHJYKTUBHOCTHIO L.

Puc.4. BextopHas nuarpamma HampsbKEHUM Ha MOCIEIOBATEIbHO BKIFOUYECHHBIX
conpotuBieHusi R 1 uHIyKTUBHOCTH L.

Bropoe npasunio Kupxroda rimacut: anredpanueckas cymMmma najeHuil HanpsHKeHU B
KOHTYpE paBHO airebpanyeckod cymme »d.J.c. Torga 3HauYeHUE HANPSKEHUS,
MOJBOJIMMOTO K TpaHCcHOpMATOPY B PEXKHUME XOJIOCTOTO XOJa, B COOTBETCTBUHU CO
BTOPHIM TpaBmwiioM Kupxroda ais nepBU4HON 0OOMOTKU, MOKET OBITHIIPEICTABIICHO
KaK CyMMa BEKTOPOB:

Uy D E100RyIg0 jXq 1o, (13)

rie R; — aKTMBHOE CONPOTHBIICHHE TEPBUYHOU OOMOTKH; Xi— HHIAYKTUBHOE
COIPOTHBIICHUE MEPBUYHON OOMOTKH, O0OYCJIOBICHHOE MOTOKAMHU paccesiHus; jXi =
jowlL— KOMIUIEKCHOE COINPOTHBJIEHWE HHAYKTUBHOCTH L, KOTOpO€ YYUTHIBA€T TOT
(axT, 4TO HANpsLKEHUE HA MHIYKTHBHOCTH omepexaer Tok Ha 90°. Torma momnoe

COIPOTUBIIEHHE MOCIIEN0BATENBLHO BKIIOUEHHBIX R 1 L paBHO: Z [ (/R? + X% Kak
MoKa3aHo Ha puc.4.

2. ONPEAEJIEHUE NAPAMETPOB TPAHC®OPMATOPA
Jlns onpenencuus koddduienta Tpanchopmanuu K, a Takke mapamMeTpoB CXEMbI
3aMmerneHust (puc. 2) M MOTepbh MOIIHOCTH B TpaHCHOPMATOpPE MPOBOAST OTBITHI
xoJtocToro xoaa (onbsiT XX) 1 onbIT KOPOTKOTO 3aMbikanus (K3) Tpanchopmartopa.



Puc.2

Puc.2. Cxema 3amernenus Tpanchopmaropa.

Ha puc..2 o603Ha4yeHO:
e Ry 1 X1 [ aKTUBHOE U MHAYKTUBHOE CONPOTUBIICHUS IEPBUYHON OOMOTKH;

¢RI N2 R, mX o]

1] n? X2 [J mpUBEAEHHBIE K UACTY BUTKOB IEPBUYHON OOMOTKH

aKTUBHOE Y UHAYKTUBHOE COMTPOTUBJIEHUS BTOPUYHON OOMOTKH;
e Rp [] aKTUBHOE CONMPOTHUBJICHWE HAMarHW4YMBAIOUIEH BETBH,
00yCJIOBJIECHHOEIOTEPSIMUA MOIIIHOCTH B CTAJIbHOM MarHUTONPOBO/IE;
e Xo [] UWHAYKTHBHOE COIPOTHMBIICHWE HAMAarHW4YMBAIOUIEH  BETBH,
00yCJIOBJIEHHOE OCHOBHBIM MAarHUTHBIM ITOTOKOM;

e Z,) I N 2 Z, [] MIPUBEIAECHHOE K YUCITY
BUTKOB NEPBUYHOMN 0OMOTKH
COMPOTHUBJICHUE HATPY3KH;
eUJ 1 NU, u 151 O l,/n [0 mpuBeaeHHbIE K YUCTY BUTKOB IEPBUYHOM
0OMOTKH
BTOPHYHOE HANPSKCHUE U BTOPUYHBIN TOK.

ITapameTpsl TpaHc(opMaTOpa B pexkuMe X0J10¢Toro xoaa (XX).

OneIT XOJOCTOTO XOAa TpaHchopMaTopa MPOBOIUTCS C IICJIBIO ONpPEaeTeHuUs
koddduimeHTa TpaHchopmaru K, MarHUTHOro moroka @,, a TakkKe IMOTePh
MOITHOCTH Pr B cepJieyHNKEe MarHUTOIIPOBO1a MPU HOMUHAIBHOM PEKUME.

Ao
a) i” H“ ﬂ'] Lrl.l.'
iXod

K\"'.-"’” Roly Iy
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Puc.5. Cxema nepBuyHOI OOMOTKHM TpaHcopmaTopa W BEKTOpHAas AUarpaMma
HaIIpsKEHUM Ha Hel B pexuMe XX.



[Ipu onvime XX Kk nmepBUYHON 00MOTKE TpaHChOpMaTopa MOABOIUTCI HO-MUHAIBHOE
HarpspKeHue (puc.S)
Uiy CTH 2110, (14)

rae
Z1 OR1 O
JX1 [J moIHOE CONPOTUBIICHUE MTEPBUIHON OOMOTKH.
[lpu sTom BropuuHas oomoTka pazomkHyTa (l; = 0) m HampsbkeHue Ha €€
saxumax Uo [1Uog U Eo.
N3mepus Hanpsokenne Uz, Tok lo M akTuBHYHO MommHocTe P [ LZR u
npeHeOperasi MaJeHUEM HaIpsSHKEHUs HAa MEepBHUYHOM oOMOTke Zilp (BBHIY ero
HEeOOIBIIOTO 3HA4YeHUs 1Mo cpaBHeHUIO ¢ DJIC Ej), T. €. MONb3ysCh YNPOUIEHHOM
cxeMo¥ 3amMerieHus TpancgopmaTopa pu XX (puc.3, a u 6), ONPeeIIsIoT:

— ko3 pureHT Tpanchopmauu:

k 0Eq1/E2 OUq, /U0 (15)
— MapaMeTpbl HAMarHUYMBAIOIIEH BETBU CXEMBI 3aMellleHUs TpaHchopMaropa
60 U/ o; RoDPx“A; XoD\/ZéD%A; (]_6)

— IOTEpU MOIIHOCTU INpu XX, Ha3bIBAEMbIE nomepsamu 6 cmaau Py, KOTOpbIE
3aTPayMBalOTCS B OCHOBHOM HAa HAarpeB MarHUTOINPOBOJA OT ACHUCTBUSA BUXPEBBIX
TOKOB U IIUKJIUYECKOTO IMepeMarHMunuBaHus ctanu, T. €. Po [P

IHapameTpsl TpaHchopMaTopa B peknMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBUYHONM OOMOTKU TpaHCPOpMaTopa M BEKTOpHas Juarpamma
HaIpsKeHU Ha Hell B pexume K3.

[Tpu onvime K3 (puc. 6) B 0TJIMYUE OT ONACHOT'O aBapUHHOTO KOPOTKOTO 3aMbIKAHHSI
TpaHchopMaTopa, BOZHUKAIOLIETO CIy4ailHO pu padoTe npu HanpsbkeHud U; [1 Uy,
, K IEpBUYHON OOMOTKE MOJBOJAAT TAKOE OHWKEHHOE Harl-
psoxenue U; [ U, (mMenbiuee HanpsbkeHus Uy, B 8...20 pa3 B 3aBUCUMOCTH OT TUIA
¥ MOUIHOCTH TpaHcpopMaTopa), Ip1 KOTOPOM B €ro 0OOMOTKaX yCTaHaBIUBAIOTCS
TOKH, PABHBIE COOTBETCTBYIOIIMM HOMUHAJIBHBIM 3HAYCHMSIM:
IlH |:$H /Ulm I2H IjDH /UZH lj]lln (17)
N3mepus Hamnpspkenue Uy, TOK |1, 1 aKTUBHYIO MOLTHOCTb Py, ONIPEesIOT:
— nmapaMeTpel cxembl 3amenieHuss npu K3 TtpanchopmaTtopa (mosib3ysich
YIPOIICHHON CXeMOH 3aMelieHusl, puc. 6, a):

Z. OU, Ny Re O P25 X, O \/ZZDRZ, (18)

1n K K
rae
Z, []

RZEIX2 R R FRCJu X X X[
COOTBCTCTBCHHO ITOJHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakTuBHOE cornpoTusiieHust K3 tpanchopmaropa;

— "anpsokenue K3 (puc. 18.4, 6), BeipakeHHOE B MPOIIEHTAX,
Ux (1) = 100U, /U4,;

— notepu MoIHocTH npu K3 tpancdopmaropa (nomepu 6 meou)
P, O Py.

3. BHEIHHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCHMOCTD HaINpsDKEHHS Ha 32KUMAax BTOPUYHOW OOMOTKHM TPH U3MEHSIEMOi
Harpy3ske OT Toka Harpy3ku, T. €. U, [1f(l;), HocuT Ha3zBanue ernewner

xapakmepucmukuy TpaacpopmaTopa.



BropuuHoe HanpshkeHHe (CM. pUC. 2), paBHOE

1 Z. OU Ny Re O P12 XKD\/ZZDRZ,
H K K (19)
Up CE2 2212 FE2 F(Re X))l TWp0 2

21

IpU YBEJIMYEHUHN TOKA HArpy3KU YMEHBIIAETCS KaK 3a CUET YBEJIUYEHHUS IMaJCHUs
HanpspkeHus Z; |2 Ha ero BTopudHOM 00MOTKE, Tak U 3a cu€T yMmenbieHus JJ[C £
(BclieACTBHME  HEKOTOPOTO  YMEHBIIEHUS  MarHUTHOIO  MOTOKa @  mpH
COOTBETCTBYIOIIEM yBenu4eHWH Toka |1). OnmHako, TpuU aKTUBHO-EMKOCTHOM
Harpy3Ke Mpy yBEJIMYEHUHU TOKa Hanpsikenue U, yBeauunBaeTcsl.

BHelHne XapakTEepUCTHUKU MOTYT OBITh pacCUMTaHbl W MOCTPOEHBI, UCXOIS U3
NAcMOPTHBIX JAaHHBIX TpaHchopmaropa (cMm. Taba. 1), a Takke MyTEM MPSAMOIO
nu3MepeHus Hanpsikenus Uy v Toka |, npu n3MEeHeHUH Harpy3Kku Z,.

Heab padoThl: U3YyYUTh YCTPOMCTBO, MPUHLIUN PabOTHI, HA3HAYEHUE OAHO(GA3ZHOTO
U TpaHc(opmaTopa; yCTAaHOBHUTH 3aBUCHMOCTh MEXIY HAMPSOKCHUSIMH W TOKaMH B
NEPBUYHON U BTOPUYHOM OOMOTKaxX TpaHcPopMarTopa; OonpeneauTb KodhPUImeHT
TpaHchopmai oJHOo(Pa3HOro TpaHCHOpMaTopa;

Onucanue yCTaHOBKH.

Ha pucynke 7 npuBeaensl (poTorpadus yCTaHOBKU U €€ cXeMa.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html

0)

Puc.7. a) — poTo ycTaHOBKH ; 0) — EKTpUUECKas cxema.

VYcraHoBka cocTouT U3 J1abOpaTOpHOTO aBTOTpaHchoOpMaTopa pPEryIupyeMoro
(JIATP) 1, mynbTuMeTpOB 2, 17151 U3MEPEHUS HANPSHKEHUM U TOKOBHA MEPBUYHOMN U
BTOPHYHON OOMOTKax TpaHchopMaropa 3 W TEPEKIoYaTeNsl peKUMa pabOThI
Tpancdopmaropa 4.

B naGopatopHoit mpeaycMOTpEeHO TpH pekrumMa paboThl TpaHchopmaTopa.

1. Pexxum xomocToro xoja (moJjioxeHue nepexnrogaress X X),
2. Pexxum kopoTKOTO 3aMbIKaHus. (TT0JIokKEeHUE iepekmodares K3),



3. Pexxum paboThI 101 HArPY3KOH (IOJIOKEeHHs nepektouaress 1-10).
B kauectBe mcciaegyemoro tpanchopmaropa ucnoaszyercs TII-112-4 ero
OCHOBHBIC XapaKTePUCTHKH MPUBEICHBI B TabmuIe 1.

Tabnuua 1.

HomunansHoe Hanpsbkenue B mepBuuHoit oomotke (Uy), B | 220422

YacToTa nepemeHHOro ToKa, 't 50+0,5
MouiHoCTh HOMHHAIbHAS, BT 7,2
Tok nmepBuyHON 00MOTKH B pexkume xojioctoro xoaa (lu;) 003
A, He Oonee ’
HamnpsikeHne BTOPUYHBIX 0OMOTOK B PeKMME HOMUHAIBHON 7 140.4
Harpy3Kd [IpU HOMUHAJIBHOM HaNpsHKeHUU ceT, B T
Tok HOMUHANIBHOI HAarpy30K, A 0,39
AKTUBHOE CONIPOTHBIICHUE MTepBHYHON 00MOTKH (R1), OM 540
AKTHUBHOE COIPOTHUBIICHUE BTOpUIHON 00MOTKH (R2), OM 3,19

3KCHepI/IMeHTaJIbHaSI qacTb.

[lepen HauamoMm paboThI, B MPUCYTCTBUE MpernogaBarelis, yoeaurech B
MPABWIBHOCTH COOPKU U MOJKJIFOYEHUST YCTAHOBKHU.

[lepexmrouarens pesxnuMa padoThl TpaHchopMaTopa MEPEBECTH B PEKUMXOIOCTOTO
xoja (XX).

YcranoButs Ha JIATPe mMuHMManbHOE BBIXOJHOE HampspbkeHue. Jist aToro
HeoOxoaumo pyuky JIATPa noBepHyTh 10 IPOTUB YaCOBOW CTPENIKH 10 YIOpa.

BKJIIOUNTH YCTAHOBKY B CETb.

BKIIFOYUTH MyJIBTUMETPBI.

Buumanue nepea J100bIMH M3MEHEHUSIMH T10JI0KEHUS TEPEKII0YATE PeKUMA
padoThl TpancdopmMaTopa. a TAKKe nepe/l 3aBepuieHneM padoTbl. HEO0X0IMMO
ycranapauBath Ha JIATPe MmuHNMAaJIbHOE BbIXOHOE HANIPSKEHUE

Pe:xxuMm xoJ0cTOro xoaa.

Bpamas pyuky JIATPa noOelitech Ha mnepBUYHON 0OMOTKE TpaHchopmaTopa
HOMHUHAJILHOTO HampspKeHus (cM. Tabmuiry 1). 3HaueHue HanpsHKeHUsT GUKCUPYIOTCS
10 TIOKa3aHusIM MyJibTuMeTpa Bl.

B Tabnumy 2 3aHecuTe 3HAYCHUS HANPSDKCHWM Ha TEPBUYHOM W BTOPHYHOUN
obmotkax Tpanchopmaropa (U; u Uy), a Takke TOK MPOTEKAIOIIHMK MO MEePBUYHON
oomoTke I1 MA.



Ta0muna 2.

Ul, B |1, MA |1, A Uz, B PX)(, Bt io, % k CcOoS [

[IpousBeauTe 3aMOJTHEHUE OCTABIINXCS STYEEK TaOIUIIBI.

1. Boruucnure kodQPUIMEHT yCUIIEHUSI MO TOKY B MPOIEHTaX IO
OTHOIIICHUIO K HOMHUHAJILHOMY TOKY TpaHc(opMaropa:

] IO
i 0 Y 100% (20)

3

2. kod(duimeHT Tpanchopmauu

E1 U1
E2 Up

3. MOITHOCTh XOJOCTOTO X0aa Po, paBHas MOITHOCTH TETUIOBBIX MOTEPH B
CEepACUYHUKE U3-3a TUCTEPE3UCA U BUXPEBBIX TOKOB Py.

2
8 0l 8D1P cm (22)
4. xos(ppuuueHT MolHOCTU TpaHchopmaropa

COS |:||:1_P0_ (23)

U1, 1o

PesxxnM KOPOTKOTO 3aMbIKAHUS.
[TepeBeauTe nepekitovaTelb pexkuma padboTel TpaHchopmaTopa B mosoxkenue K3.

[InaBHo Bpamas pyuky JIATPa, noGeiitech mpoTekaHusl MO MEPBUYHON OOMOTKE
Tpancpopmaropa Toka, paBHOro ly; =30 MA. 3HaueHue TOKa OMPENEISIETCS IO
MYJIBTUMETPY Ay.

3a"ecuTe B TaOIUIYy 3 3HAYEHUS HAMPSIKEHUS M TOKA MEPBUYHON OOMOTKH, aTaK ke
TOK, TPOTEKAIOIIUI TI0 BTOPUYHONU OOMOTKE.

Ta0muna 3.

Uy, B I, A I, A Pxs, Bt Ux3%, %

Brruncnute MmomHocTh Tpanchopmaropa B pesxkume K3 Pgs, koTopas paBHa
MOIIHOCTH, UAYIINX HAa HATPEB METHBIX OOMOTOK P,

O KR O4°ROP

Rz UERUIBUE (24)
BI;I‘{I/ICJ'II/ITC Hal'[p}I}KCHI/Ie KOpOTKOFO 3aMBIKAHUI B % I10 OTHOLICHUIO K
HOMHHAJIbBHOMY HaIIPsDKEHUIO IEPBUYHON 0OMOTKH TpaHcpopmaTopa.



U %o 10100 (25)
K3
H1l Y—

—Pexxum padoThI 01 HATPY3KOM
[lepeBequTe nepexiovaTesb pexuma padoTsl TpaHchopmaTopa B osioxkeHue 1.

Bpamas pyuky JIATPa nmoGeiitech Ha mepBuuHON 0OMOTKE TpaHc(opMaTopa
HOMUHAJIBHOTO HAIPSKEHUs. 3HaUCHUE HAMPSHKEHUsT GUKCUPYIOTCS 10 MOKa3aHUSIM
MynbTUMETpa Bl.

3aHecuTe IOKa3aHus MYJIIBTUMCTPOB B COOTBCTCTBYIOIIHC STYCHKH Ta6JII/IIJ;BI
4.

Tab6auia 4.
N U,B | I, [IlbA UzB |l A Py, Py 1,% |cos [z
MA Bt Bt
1.
2.
3.
4.
D.
6.
7.
8.
0.
10.
[TOBTOpUTH SKCIIEPUMEHT H3MEHssI Harpy3ky (pexumsl padorer N = 2-10).

3ar0JTHUTE OCTABIIIMECS STYEUKH TAOIULBI 4.

[Toctpoiite rpaduku 3aBucumoctu KII/[ Tparnchopmaropa oT akTUBHOM MOIITHOCTH
BropuyHorr oOomotku (L (P2)) ¥ BHEIIHIOW XapakTEPUCTUKY TpaHchopmaTopa
(Uz(12)). KI1[I Tparchopmaropa BEIYHCISCTCS TIO CICAYOMICH Gopmyie:

P I2R
GoP2 o I2R2 (26)

PL. — BR+Rem [ Ry

KoHTpoJibHBIE BONPOCHI:

1. 3akon ®apasnes. MarHuTHbBIN MTOTOK.



Toxu @yko u crmocoObl KX YMEHBIIICHHUS B TpaHC(POopMaTOpax.
Onpenenenre MHAYKTUBHOCTH U €€ (opMyJia IJis KaTyIIKU.

I/IHJ_IYKTI/IBHOG COIIPOTUBJICHUC U CABUI (1)213 MCIKAY TOKOM U
HalpsKCHUCMHA HHAYKTUBHOCTH.

5. Kak omnpenenuTs moTepy MOIIHOCTH B CTATBHOM
cepaeuYHuKeTpanchopmaTopa’?

Kak onpenenuth moTepu MOITHOCTH B 0OMOTKaxX?
Yro Takoe koddpunmeHt Tpanchopmanmu TpanchopmaTopa’?

Yro Takoe rucrepe3nc peppoMarHeTuka?

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

Kpurepun oneHku:

— O1nieHKa «5» CTaBUTHCS, €CIIHM yUYaITUNCS BBIMOJIHSIET pabOTy B MOJIHOM 00BEME C
cOOI0O/IeHneM HEOoOXOJUMON TOCIEOBATEIbHOCTA TIPOBEJICHUS OIBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIbHO  MOHTHPYET  HEOOXOAMMbIE
000py1I0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00eCIIeunBaOIINX
MOJIyYeHHE PABUIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOMIOAAET TPeOOBAHMUS MPABHII
0e30MacHOCTH TPY/Aa; B OTYETE MPABUIBHO M AKKYpPAaTHO BBIMIOJIHSIET BCE 3aIUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUILHO BBITIOJHSICT
aHAJIN3 TTOTPEUTHOCTEH.

— OmneHka «4» CTaBUTCS, €CIM BBIMOJHEHBI TPEOOBAHUS K OLIEHKU «5», HO ObUIH
JOMYUIEHbl JIBa-TPU HEIoYeTa, He Oojee OJHOM Herpy0oil OMOKA W OJIHOTO
HEJ0YeTa.

— Onenka «3» cTaBUTCS, €ciaM padoTa BBHINOJHEHA HE IOJHOCTHIO, HO 00beM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TMOJYYHTh MPABWIBHBIE PE3YyIbTaThl U
BBIBO/JIbI: €CITU B XO/I€ ITPOBEICHUS OIbITA U U3MEPEHUM ObLTN TOMYIIECHBI OIINOKH.
— Omnenka «2» cTaBUTCS, €clid padOTa BBHIMOJIHEHA HE TMOJHOCTBIO U 00BEM
BBITIOJIHEHHON 4acTH paboOT HE MO3BOJIAT CHeNaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

Pa3znen 5. OnTuka
Tema 5.1. IIpupoaa cBera

YcrHblii onpoc (YO)



. Kakyro npupony umeer cer?

. [lanTe onpeneneHue NIMHBI CBETOBOM BOJIHBI.

. C KaKo# CKOpPOCTBIO CBET PACIIPOCTPAHSIETCS B BaKyyme?

. ChopmynupyiiTe 3aKOH MPSIMOJMHEHMHOTO pacpOCTpaHEHUs CBETA.

. Uto Takoe cBeTOBOM y4?

. UTO HA3bIBAIOT YIJIOM NAAEHUA? YTIOM OTPAKEHUS?

. ChopmynupyiiTe 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOMIICHHS CBETA.
. UTO Ha3bIBaIOT a0COJIIOTHBIM (OTHOCHUTEIIBHBIM) MOKA3aTEIEM MPEIIOMIICHHUS ?
. UTO Ha3bIBAIOT MPEACIIbHBIM YIJIOM MOJHOTO OTPaKeHUs?

. B ueM paznnune codnparmumx 1 paccenBaroluX JUH3?

. Kakas n1uH3a Ha3pIBaeTCA TOHKOM?

. Uto Takoe oKyCHOE pacCTOSTHUE JTMH3bI, ONITUYECKAs CUJIa JIMH3bI?

. Kak ocymiecTBisiercst nocTpoeHue n300pakeHUs PEAMETOB B JTMH3aX?

. Harmummure dhopmyity TOHKOM JIMH3BI.

. [ToueMy rna3 — onrtuyeckas cucrema?

. Kakyro nmuH3y Ha3bIBAIOT JTYyMOW?

. Uemy paBHO yIJIOBO€ YBEJIMYECHUE JIYIIbI?

. I3 KakuX ONTHUYECKUX AIEMEHTOB COCTOUT MUKPOCKOM?

. OT yero 3aBUCUT YBEJIMUYEHUE MUKpOCKOMA?

. JlaiiTe IOHATHE pa3pelIarolieil ClIoCOOHOCTH ONTUYECKOTO Iprubopa.

. I3 Kxakux ONTHUYECKUX AJIIEMEHTOB COCTOUT TeJecKom-pedpakTop?

. Hanummre BeipaskeHue 11 YIII0BOTO yBEIWUYEHUS Telleckona-pedpakTopa.

O 001N DN~ W B

N DO DN M = e e e e e )
N — OO0 01NN K~ W — O

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:
OtMmeTka «5»
MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YCTKO U ITIPAaBUJIBHO AAHBI OIIPCACICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJI1 1OKA3aTC/IbCTBA UCITOJIb30BAHBI PAa3JIMIHBIC YMCHUA, BBIBOJbI U3 H&6J’IIO)1€HPII>1,
OIIBITOB

OTBCT CaMOCTOHTeHBHBIfI, HCIIOJIB30BAaHbI PAHCC HpI/IO6peTeHHBIe 3HaHU:.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp:KaHME MaTepurala

B OCHOBHOM TPABUJIBHO JIaHBI ONPEICICHUS MOHSATUN U UCTIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeiesIeHHs] TOHSATUN HETOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAaHUH
Hay4YHBIX TEPMUHOB WJIK B BBIBOJaX M O0OOIICHUSIX



MIPaBUJIHLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MMO3UIIHsI
MTOHUMAFOIITUH)

OtmMmertka «3»

YCBOEHO OCHOBHOE COZIEp>KaHHU€e YUeOHOTO MaTepHraia, HO U3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCIICIOBATEIHHO

OTIpEJICIICHHS TIOHSITHI HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOBI U 0000IICHUS U3
HAOJIOACHUM, TOMYIIEHbI OITMOKU MIPHU UX U3TI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UlKs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OMTMOKHW B OTPE/ICIICHIUH TIOHSATHMA, TTPH UCTIOJIb30BAaHUHU
TEPMUHOJIOTHH.

3aganns 1js caMocTosiTeIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUIH)

TodeuHbIM UICTOYHHUK CBETA.

CKOpOCTh pacnpoCTpaHEHUsI CBETA.
3aKOHBI OTPAKECHUS U TTPEJIOMIICHHS CBETA.
[TpuHnmn [roirenca.

[TomHOE OTpakeHue.

JIMH3EL.

[TocTpoenune n300pa>keHus B TNH3AX.
@opmyJiia TOHKOU JIMH3BI.

. YBeJIMUCHHUE JIMH3BI.

10.I';ma3 kak onTHYECKasi CHCTEMa.
11.0OnTryeckue mpuodOpHI.

12.Cuna cBera.

13.0OcBenéHHOCTh. 3aKOHBI OCBEILIEHHOCTH.

LCoNOOR~WODE

Kontponupyembie komrnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oneHkH:
OrMmeTka «5»



IMOJIHO PACKPBITO COJACPIKAHNEC MATCPHAJIA

YCTKO U ITPABUIJIBHO OAHBI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBOJbI U3 Ha6J'IIOI[eHI/II71,
OIIBITOB

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

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS MTOHATUN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

ONpeAeICHUS TOHATUI HEMOJIHbIC, IOMYIICHbl HE3HAYUTEIbHbIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 000OIICHUSIX

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOMIETO Xapakrepa (MO3ULIus
MOHUMAIOITUH)

OtMmetka «3»

YCBOEHO OCHOBHOE COZIEp>KaHH€e Y4eOHOTO MaTepHralia, HO U3JI0KEHO
dbparmMeHTapHO, HEe BCET/la OCJIeI0OBATEIHHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI M 0000IIICHUS U3
HAOJIOICHUM, TOTYIIEHbI OITMOKU TP UX U3JI0KCHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJ30BAHUH HAYYHOW TEPMUHOJIOTHH,
OTIPEJICIICHUE TTOHSITUI

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONIPEICTICHUH TIOHSITHH, PU UCTIOJIb30BAaHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThI

NucTpyknuonHas kaprta K jadoparopHoii padore Ne 13

Tema 3aHsITHSI: OlIpe/ieNICHUE MTOKA3aTeNs IPEJOMIIEHUS CTEKIIA TP TOMOIIU
MHUKPOCKOIIA.

]_[e.]'lb SAHATHUSA: OIIPCACINTE ITOKA3aTCIIb IMPECJIOMICHUA IIPO3PAaYHBIX INIACTHHOK
M3 pa3JIMYHbBIX MAaTCPUAJIOB.



Ilepen Haua0M 3aHATHS HEOOXOAMMO 3HATH: 3aKOH NPEJIOMJICHHS CBETA,
MPUHLIUI PaOOTHI MUKPOCKOIIA.

ITocsie oKOHYAHMSA 3aAHSITHS HCOﬁXOI{I/IMO YMETDb: OIIPCACIIATH ITOKA3aTCJIb
MMPCIIOMJICHHA CTCKIIA.

OO6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Coaep:xxaHue u Teopus.

B ocHOBEe IpUMEHSAEMOT0 METO/IA JIEKUT SIBICHUE KAXKYIIErocsl yMEHbIICHUS
TOJILIMHBI CTEKISTHHOM IJTACTUHKH IPU pacCMaTPUBAHUH CKBO3b HETO MpeaIMETa-
METKH Ha HUYKHEW MOBEPXHOCTH cTekia. Cxema NpoXOoKIEHUs ITydKa JIyueu uepes
IUIACTUHKY MOKa3aHa Ha PUCYHKE.
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CylecTByeT CBs3b MEXKIY ACHCTBUTEIBHOM TOMIIMHON H uccieayemMon
IJTACTUHKH, KAXKYIIENCS TOJIIMUHONW U TIOKA3aTeJIEM ITPEJIOMIICHHS CTEKIIA.

Y CTaHOBUTB ATy CBA3b MOKHO U3 PACCMOTPEHNUS X0 JIy4eH OT TOUKH A depe3
CTEKJISIHHYIO TIacTUHKY. [Ipu 3TOM nipenmaraercs, 4To rjia3 HaxOauTCs Ha TOU
HOPMAJIX K TIOCKOCTH TIACTUHKH, KOTOpas MPOXOIUT Yepe3 TOUKY A, U My4OK

ay4yert AB cocTaBleT ¢ HOpMaJIbIO MaJIbIi yron -

V3kuit my4yok Jiyueid 4B nocie npeaomMieHus Ha TpaHulie pa3jiena IByX cpel
BBIXOJUT U3 IUIACTHHKU B BO3JyX U COCTABJISIET C HOPMAJIBIO U €€ IIOBEPXHOCTH

yroi 42 . DTOT yrou cBsi3aH C yriioM 41 dyepes MoKa3aTeslb IPEIOMICHHS n
sing 1

Tak: Sing

HabmonaTento kaxercs, 4To paccMaTpUBAEMBbIH MyYOK JTydel UCXOAUT HE U3
TOYKU A, & U3 TOUKU A1, IPUTIOJHATON Ha HEKOTOPYIO BbicOTy AA1. PaccMmarpuBas
TpeyroabHuku ABC u A1BC, MOKHO HaMcaTh, 4YTO

H _tgi
BC=H -tgy - BC=htgi ypyy h  to§

HpI/IHI/IMaSI BO BHUMAHHUC, YTO YTJIbI 21 A MaJibl, MOKHO OTHOIIICHHUEC TaAHI'CHCOB
H

3aMCHUTb OTHOIICHUCM CHUHYCOB 3THX YIJIOB, T.C. IIOJIYYUThb BBIPAKCHUC! h,



Taxum 0O6pa3om, U3MEPUB TOJIIUHY TUITACTHHKHU U KaxylIytocs Toamuny (h= h; -
h1) MOXHO HalTH TIOKa3aTesb MPEIOMIICHHS CTEKIIA.

Onucanue yCTAHOBKH BUPTYaJIbHOM J1a00PAaTOPHOI padoThI.

OnpeAeAeHHEe NOKA3ATEAN NPEAOMAEHHUA OKCIIepUMEHTAIbHAS
NPY NOMOLUK MUKPOCKONT yCTaHOBKaA

R IIPEJICTABJICHA HA
pucyske. B nesom
HUKHEM YTy
NPEACTABIICHA MTAHEIb
«mapameTpoB
IJIACTUHBD», B KOTOPOU
MOYHO MEHSTh
sHadyeHnue H u h. IIpasee
HaXOJUTCS TTAHEIIb
BbIOOpa MaTepuana
MJIACTUHKHU, HAM
MOHAJ00UTCS MaTepuail
TOJIBKO CTEKJIO. B
KpailHEM JIEBOM YTIIY
HaXOJUTCSl OKOIIKO MOKA3bIBAIOIIEE TO. YTO OYJET BUJIHO B MUKPOCKOII MPHU
M3MEHEHNE MapaMeTPOB YCTAHOBKUA. A UMEHHO KPAaCHBIM U CUHUI KPECT.

MarepuaAs!
Nopamerpsl YCTaHoBKK ST
CAAG
< pySuH
h= 718 |« am CGAMO3

H= 5 SETIT:

LU

Hcnonb3ys npecTaBIeHHY0 YCTAHOBKY, TOCTUTAETCS 1IEeb MOCTaBICHHOM
1abopaTopHOil pabOThI

Il.1an BbINOJIHEHUS 3alaHUuA.

1. Ilepeitnute o cebuike https://www.youtube.com/watch?v=wyi80afJXSY u
MPOCMOTPUTE BUACOYPOK KOTOPBIN MOSICHUT, KAKMM 00pa3oM MPOBOIUTCS
nabopaTopHas paboTa B peasIbHbIX YCIOBHSIX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJIHANTE IMOCIEA0BATEILHOCTE JEHCTBUY OIMMCAHHBIX HUXKE.

3aganue 1. Onpeoenenue noxkazamens npeilomieHus CmeKia.
1. 3anmycTuTe BUPTYyaabHbIA CTEH]I.

2. BriOepute maTepuan CTEKIIO.

3. 3aaiiTe TONMHY CTEKISTHHOW MIACTUHKH i B cooTBercTBHM, C BApHAHTOM
COBIAJIAIOIIEM C MOCIIEIHEN U(POIi IO CIUCKY TPYMIIBI, OH HAXOAUTCS B KOHIIE
JIOKYMEHTA.

4. OnpeaenuTh KaKyIycs TOJMIIHUHY N CTeKISTHHOM tacTuHKH. [lepemernas

yKazarenp = 10 TOJy4eHHs YeTKOTO CHHETO KPECTa B OKOIIIKE, 3aHECHTE
noka3anue B Tabauiy 1 —3to Oyzer hy.



5. YcranoBute Ha 10 MM BepxHuii moka3atenb hy 1 U3MEHslTe, mepeMeriast

yKazaTellb -* 0 MOSBIICHUS YE€TKOT'O KPaCHOTO KpecTa. 3aluIInuTe MTOKa3aHus
uHauKaTtopa hy.

6. [ToBTOpUTE ONBIT ¢ APYrUMU 3HaueHussMu H.

Ne /| Matepuan H,mm| hy,Mmm |hy,mm | Z2=2- 4 | n Ny, | AN | &,
MM %

TaOnmunble 3HaYEHUS TTOKa3aTec IMPCIIOMIICHNA HCKOTOPBIX TBCPABLIX TCII

Ne n/mt Marepnan n

1 Py6un 1,76
2 Anmas 2,42
3 Crekiio 15
4 Jen 1,31
5 Cmrona 1,58

7. CnemanTe BBIBOJI.

KoHTpoJsbHBIE BONIPOCHI:

1. Kak cBsi3aHbl MOKa3aTelb MPEIOMIICHUS CPEIbl U CKOPOCTh PacHpOCTPaHEHUS
CBETa B HEW?

2. HauepTute xox ny4yeil B MUKPOCKOIIE.

3. Uro Takoe abCOMIOTHBIN MOKa3aTeb npesioMiIeHus cpeabl? Uto o
XapaKTepU3yeT, OT Yero OH 3aBUCUT?

4. 3aBucuT 1 aOCOJIIOTHBIN MOKa3aTelb BEIIECTBAa OT TOr0, KAKUM CBETOM €T0
o6myuarot? Ecnu 3aBUCHT TO Kak?

5. OObscHUTE AJIs YETO HAJ0 U3MEPATh HATYPaJIbHYIO BEJIMYUHY CTEKJIA.

Hauanbnbie JAaHHBIC 110 BaApHaHTaM K 3aJaHUSM

['pymnma H, mm
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Koutponupyemsie kommerennuu: 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, €CIM yYaUTUHCS BBIMOJIHAET pabOTy B MOJIHOM 00BEME C
COOJIOJICHNEM HEOOXOIMMON TOCIE0OBATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHHI;  CaMOCTOSITEJIbBHOM  pallMOHaIbHO  MOHTHUPYET  HEOOXOJUMbIE
000py1I0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00eCIIeUnBaOIINX
MOJIyYeHHUE TIPABUIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOIIOAAECT TPEOOBAHUS MPABUIT
0€30MacHOCTH TPYJa; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJHSET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, UYEPTEKH, TpadUKH, BBIUYMCICHUS; MPABUIBLHO BBITOIHSIET
aHaJIN3 ITIOTrPETHOCTEN.

— OmneHka «4» CTaBUTCS, €CIIM BBIMIOJIHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JIOMYIIEHBI JBa-TPU HeIodeTa, He Oojiee OaHON HerpyOoW OMMOKKM W OJHOTO
HEeJ0YeTa.

— OueHka «3» cTaBUTCS, €clii pabdoTa BBINOJIHEHA HE MOJIHOCTHIO, HO 00beM
BBITIOJTHCHHON YacTH TaKOB, IMO3BOJISICT TOJYYWUTh TMPaBUIBHBIC PE3YNbTaThl U
BBIBOJIBI: €CITH B XO/I€ TTPOBEICHUS OIbITa U U3MEPEHHUI OBLITH TOMYIIECHBI OIINOKH.
— Omnenka «2» cTaBUTCS, €clid pa0oTa BBHINOJHEHA HE MOJHOCTbIO M 00bEeM
BBITIOJIHEHHON 4acTH paboOT HE MO3BOJIAT CleNaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

Tema 5.2. BosiHOBOE CBOICTBO CBeTAa

YcrHblii onpoc (YO)
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. Uto Ha3pIBalOT HHTEpPepeHImeit cera?

. Kakuie BOJTHBI Ha3bIBaIOT KOTEPEHTHBIMU?

. ChopmynupyiiTe ycioBre MaKCHMyMOB 1 MUHUMYMOB WHTEp(hepeHITHH.
. UTo Takoe ONTUYECKUI ¥ TECOMETPUICCKHI MyTh CBeTa?

. Kak 0OBsSICHUTB 1[BETa TOHKHX TUICHOK?

. UTo Takoe MpOoCBETJICHHAsI ONITHKA?

. Uto Ha3pIBarOT nudpakmueii ceera?

. IIpu xakux ycrnoBusix oHa HaOmogaeTcs?

. O0BsicHuTe AU PAKITAIO HA OTHOU TIEITH.

0.
1.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Cdhopmynupyiite ycnoBue riIaBHBIX MAaKCUMYMOB TIPH JUGPAKIIUN HA PEIIETKE.
YTO MOHUMAIOT O/ pa3pemiaroiieid CriocoOOHOCTRI0 TUPPAKIIMOHHONW PEIIECTKU?
Kaxko¥ cBeT Ha3bIBatOT ecTecTBEHHBIM? [lonsspu3oBaHHbIM?

Cdopmynupyiite 3akoH bprocrepa.

Kakue crioco0s! mmosryueHus: NoJsspu30BaHHOIO CBETA BaM U3BECTHBI?

Uto Ha3bIBAIOT AUCIIEpCUE cBeTa?

UYrto Takoe cnekTp?

Kakue cymecTByrOT JUHUU CIEKTPOB U3ITyYEHUA?

Kakue BeniecTsa Aar0T CIUIOIIHOW CIIEKTpP?

Kakue BeniecTsa AaroT JIMHENYATHIH, 0J0CATHINA CIEKTPHI?

Pacckaxute 00 yabTpapuoieTOBOM U3TyUYEHUU U €r0 CBOMCTBAX.

Pacckaxute 00 HHppaKpacCHOM U3TyYEHUU U €r0 CBOMCTBAX.

YTo HA3bIBAIOT CIIEKTPAIBHBIM aHATH30M?

Yro Takoe ¢ppayHropepoBbl TMHUU?

KakoBbI mpupo/1a ¥ CBOMCTBA PEHTIEHOBCKUX JIyYeH ?

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJICp)KaHUE MaTepuaia

YETKO Y MPABWIBHO JIJaHBI OTIPEICIICHUS U PACKPBITO COAEp KaHUE TTOHSATUMA, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOICHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbl paHEee MPHOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKPBITO OCHOBHOE COJIEpKaHME MaTepurala

B OCHOBHOM IPABWJILHO JaHbI OMPEAECICHUS MOHATHI U UCII0JIb30BAHbI HAYUHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN



onpeieSIeHHs] TOHATUN HETOJHBIE, TONMYIIEHb HE3HAUYUTEIIbHbIE HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX M O00OIIECHUAX

MIPaBWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOINIETO XapakTepa (MO3UIIUs
ITOHUMAFOIITUI )

OtMmeTka «3»

YCBOCHO OCHOBHOE COZIEpKaHHUE YIeOHOTO MaTepHaia, HO H3JI0KEHO
¢dbparmMeHTapHO, HE BCEr/1a TOCIIE0BATEIHHO

OTIpe/IeTICHUS MIOHATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BAaHBI B KAYECTBE JI0KA3aTEIhCTBA BEIBOABI U 000OIICHMS 13
HAOJFOICHUM, TOTYIIEHBI OITUOKH TIPH UX U3JI0KCHUH

JOTYIIEHBI ONTMOKN M HETOYHOCTH B MCTIOJB30BAHUH HAYIYHOW TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

MpaBUJIbLHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3UlKs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIEp>KaHHE Y4EOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JONYIIECHBI TPyObIe OMIMOKY B ONPESICHUHN ITOHATHH, PU UCTIOIb30BaHUH
TEPMUHOJIOTUH.

3aganusa s caMocTosiTe/ibHOM padoTsl (CP)
Tembl 3cce (pedepatroB, 10KIAT0B, COOOLICHU)

HuTtepdepenius crera.

KorepeHTHOCTh CBETOBBIX JIy4€EH.
WuTepdepenius B TOHKUX TUICHKAX.

Kosbna HerotoHa.

Hcnonp3oBanue MHTEp(EpPEHIINN B HAYKE U TEXHUKE.
Judpakuus ceta.

Judpakuus Ha meau B HapajjIebHbIX JIydax.
JudpakunoHHas pemierka.

. Ilonsitue o ronorpaduu.

10 [Tonsipu3anust nonepeyHbIX BOJIH.
11.TTonspu3aius cBera.

12.JIBoitHOE JyuernpenoMieHue.

13.Tonsipouppi.

14.lucnepcus cBera.

15.Buipl U3my4EHUN.

16.Bupl CieKTpoB.

CoNOOR~ODE



17.CnexTpbl UCITyCKaHHUS.

18.CneKTpbl OTJIOICHUS.

19.CrnexTpalibHbIN aHAIH3.
20.YnpTpaduoneToBoe U3IyueHHE.

21 .ndpakpacHoe u3aydeHHE.

22.PentrenoBckue ayun. X mpupojia u CBOMCTBA.
23.11Ixana >1eKTpOMarHUTHBIX U3Ty4YEHUN.

Kontpomupyemsie komnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHBI ONPEJEIICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
UCITI0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TIOKA3aTEeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOEHUH,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIb30BAHbI paHEE IPHUOOPETEHHBIC 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHraia

B OCHOBHOM IPABUJILHO JIaHBI OMPEACICHUS MOHATUIN U UCTI0JIb30BaHbl HAYYHbIE
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

ompeIeNICHHUs TIOHATUI HETIOJHBIC, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHN
HAyYHBIX TEPMUHOB WJIM B BBIBOIaX U 000OIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOMIETO XapakTepa (To3uIus
MMOHUMAIOITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOro MaTeprasa, HO U3JI0KEHO
(dparmMeHTapHO, HE BCeria mocie0BaTeIbHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE UCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI M O0OOIICHUS U3
HAOJII0/ICHUH, TOMYIIEHbI OIIHMOKH MPH UX U3JI0KECHUH

JIOTIYIIEHbI OITMOKH ¥ HETOYHOCTH B UCIIOJIb30BaHUU HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

IPaBUJIbHBIE U YETKUE OTBETHI HAa BOMPOCHI HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3ULUs KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO



® HE JIaHbl OTBETHI HAa BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYObIe OITMOKY B ONPE/ICTICHUU TOHSITHM, IPU UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

HNHcTpykunoHHas kapTa K JadopaTropHoii padore Ne 14

Tema 3aHATHA: U3MEPEHUE IJIMHBI CBETOBOU BOJHBI C MOMOIIBIO AU(PAKITMOHHOMN
pELIETKH.

Heapb 3aHATHA: U3MEPUTH JIMHY CBETOBOW BOJIHBI C MOMOIIBIO TU(PAKIIMOHHON
PELIETKH.

l'[epe)I HAYaJIOM 3aHATHS He00X0JMMO 3HATh: YTO TakKO€ JJIMHA CBETOBOM
BOJIHBI, OIIPCACIICHUC ,ZII/I(bpaKI_[I/IOHHOI‘/JI PCHICTKH U IIPHUHIUII €C JICHCTBUSL.

IHocie oxkoHYaHMS 3aHATHA HEOOXOAUMO YMETh: ONPENEIATh JJIMHY CBETOBOU
BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Oo6opyaoBanme: koMnbloTep, HTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepsxkanue u Teopusi.

JudpakinonHas pemieTka MpeacTaBisieT co00W COBOKYMHOCTh OOJIBIIOTO YHCIIA
OYEHb  y3KUX  MapaJJIeNIbHbIX  IIEJeH,  pa3leleHHbIX  HEeNmpOo3pauyHbIMU
npoMexyTkamu. OOmas mMpuHA [EIM W HENpo3padyHoOro MPOMEXYTKa
Ha3bIBAeTCs MEpHoJoM pemeTku. Hampumep, ecnu Ha audpakiMOHHONW perieTKe
umeetcst 100 mTpuxoB Ha 1 MM, To mepuoj audpakiuonHoi pemerku « =0,01
MM.

Ha pucynke npeacrasieHa cxema xoja Jyden yepes pemerky. Jlyuu, npoxoasmue
yepe3 PpemIeTKy NEepPHeHANKYJISIPHO €€ IUIOCKOCTH, IMOomajaloT B  3payoK
HaOroaTeNns U o0pa3yroT Ha CeTYaTKE ria3a OObIYHOE M300paKeHWE MCTOYHHKA
ceera. Jlyum, ormbarornue Kpas Iesield peneTku UMEIT HEKOTOPYI Pa3HOCTh
X0J1a, 3aBUCAILYIO OT yria « . Eciam 3Ta pa3HOCTh MpONOpIMOHANBHA 4. , TOC & -
[EJI0€ YMCII0, TO KaXKaasl Takas mapa Jiydeil oOpasyeT Ha ceTyaTkKe M300paKeHue
HCTOYHHKA, IIBET KOTOPOTO OIPEACIISICTCS COOTBETCTBYIONIEH JJIMHON BOJIHBI # .

C MOTpsA CKBO3b pEIIETKY Ha HCTOYHUK
Y cCBeTa, HaAO0JII01aTEb, KpOME  3TOTO
R MCTOYHHKA, BUJIAT PacCIOI0KEHHBIE
CUMMETPUYHO TO O0€ CTOpPOHBI OT HEro
nudpakIMOHHbIE CTIeKTphl. bikaiimas napa
cnekTpoB (1-ro mopsigka) COOTBETCTBYET
pa3HOCTM  XOJa  JIy4yed, pPaBHOM » IJIA
COOTBETCTBYIOILIETO TOHA. bonee ynaneHHas

”
5 “




napa CuekTpoB (2-ro nopsiika) COOTBETCTBYET PA3HOCTH XOJa JIy4Yed paBHOU =». U
T.JI.

335100507051 BHUA YCTAHOBKH, IJIA OIIPCACICHUA IJINHBI CBE€TOBOM BOJIHBI I/1306pa}K€H
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Ha onTtuueckoil ckambe MOYKET NIEPEIBUTATHCS
P  [UIaCTMHA, B KOTOPOH TIpOpe3aHa  Iueib

npsMonuHeHo  ¢gopmel.  [lom  memnsio

yKpeIruieHa mkKana ¢ geneHusmu.  [lens
OCBEIIAETCA  JJEKTPUYECKOM JIAMIIOYKOW, MEXIAy JaMIIOYKOW U IIEJIBI0
BCTaBJIAETCSI MOHOXPOMAaTHYECKUH CBETOPMIBTP. B ApyroM KoHuE onTHYecKOu
CKaMbHM YKpEIUIEH JiepKaTeslb P, B KOTOpBIM BCTaBIseTCS AUPPAKIUOHHAS
pemerka. Ecin cMOTpeTh Ha OCBELIEHHYIO MOHOXPOMAaTHYECKMM CBETOM IIIEJIb
uepes MUQpPAKIMOHHYIO pemieTky, To kpome utemn Afmo Gokam  BummbI
CUMMETpUYHbIE N300pakeHus ee. Kaxnoe 60xoBoe qUPPaKIIMOHHOE HU300paKeHNE
CMEILEHO B CTOPOHY HA BENUUUHY 4 =B4 =5

Ha puc.2 nzo0paxkeHsl Jiyun, 00pa3yromre n300paxeHHbIE ETH, OYEBUIHO:

_ B4 _S
R R, rae R-paccTosHue OT pemeTku 10 menu M.
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Onpegenenne ANVUHbLI CEETOBOW BOMNHbI O nucanue
C NOMOLLBLIO AW PaKLMOHHOW peLUeTKN YCTAaHOBKH
' BUPTYAJIbLHOM

*H J1a6opaTopHoii
' padoThI.
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IIPEACTABIICHA HA
pucyHke. B
KpallHEM HUKHEM
+  cnexTp
KPACHbLIA HpaBOM yrﬂy
spawwessii TIAHEIIb «CIIEKTPY,
B MOKHO BBIOMPATH
s CBETODUIIBTP OT
spuoretossii KPACHOI'O O
(roseToBOTO.

oS
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BHI/I3y CJICBA pPACIIOJIOKCHA ITaHCIb «PaCCTOSAHUEC OT PCHIICTKU 0 SKpaHa»,
KOTOPYIO €CJIN MCHATH MCHACTCA PACIIOJIOKCHUC PCUHICTKKY B OKHE BBIIIC CIIpaBa.
OxHO MOKa3bIBaCT KaK MCHSICTCS PacCIIOJIOKCHUC JIMHEHUKH IIpru IBUKCHHUN
OTHOCHUTCIIBHO PCUICTKH.

Il.1an BbINOJIHEHUS 3alaHUuA.

1. ITepeitnute o cebutke https://www.youtube.com/watch?v=VPE9is9f dO u
MPOCMOTPUTE BUICOYPOK KOTOPBIN MOSICHUT, KAKUM 00pPa30M MPOBOIUTCS
nabopaTopHas paboTa B peasIbHbIX YCIOBHSIX.

2. Ilepeiiaute o cebuike http://mediadidaktika.ru/mod/page/view.php?id=397

Y BBIITOJIHANTE MOCIEA0BATEIILHOCTD JIEUCTBUN ONNMCAHHEIX HIDKE.

3ananue 1. MI3Mepenue AJIMHBI CBETOBOM BOJIHBI C MOMOIIbIO AU(PPAKLIHOHHOM
PELIETKH.

1. 3anmycTuTh BUPTYaJIbHBINA CTEHI.

2. ITomecTuTe mKaly Ha pacCTOSTHUE Ror nudpakMOHHON pemeTku. Bo3pmute
IIOCJIEIOBATEIBHO 3Ha4eHMs R, B COOTBETCTBUH, C BAPUAHTOM COBIAJAIOLIEM C
nocyenHen nudpoit Mo CnucKy rpymnibl, OH HAXOAUTCS B KOHLIE JOKYMEHTA,

3. Beibepute cBeTOPHIBTp HAUMHAS C KPACHOTO, U TIO IIKAJIE IUTKA,
paccMaTpUBaEMOi uepes PEelIeTKy, ONPEIeTUTE PACCTOSHUE OT IIETH 10
HaOJr01aeMoit TMHUU 1-T0 mopsiaka (paccTosHuE - ).

4. Pe3ynbTarhl U3MEpPEHUN 3aHeCUTE B Ta0IUITY 1.

5. Te e u3MepeHust NPOBEAUTE IS JIyYEN IPYroro UBETA.

.
6. Onpenenure AJIMHY CBETOBOM BOJHBL *~ /24 JIJIs BCEX LIBETOB JIyY€ll U 3aHECHUTE

B TaOJIUILY.



[Topsanox PaccrosHue oT pemeTku 10 Paccrostaue ot JIImHa CBETOBOM
K popesu BOJTHBI
o MIKaJabl 41, M pop ,
IIKaJbI 10 JUHUN -= o, 107 m
CIIEKTpa -
, 107 M
=
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1
Cpennee 3HaYeHUE
JUTAHBI BOJTHBI

7. CnemanTe BBIBO/I.

KoHTposbHbIE BONPOCHI.
1. Kakwue BOJIHBI Ha3bIBAIOTCSI KOTEPEHTHHIMU?

2. Yro HazwiBaeTcs Audpakiueit ceera? OObICHUTE 3TO SIBJICHHUE.

3. KaxkoB mopsiiok ciegoBaHus IIBETOB B AUGPAKIIMOHHBIX criekTpax? Kakosa
OKpacka HyJIEBOrO Makcumyma?

4. Yewm otnuyarorcs qudpakiiMOHHbBIE KAPTUHBI TPU OCBEIICHUH PEIIETKU
MOHOXPOMAaTHUYECKUM CBETOM U OesibIM cBeTOM? OOBICHUTE ITH SIBJICHUS.

5. Uto Takoe untepdepeHIus ceeta? Y4acTBYET JIM 3TO SABJICHUE TIPU
oOpa3zoBaHuu JUGPAKIIMOHHOTO CIEKTPa Ha IIETU WIH perieTke?

6. Kak ompenenuts JIHHY CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHON
pemeTku?

Hauanbnbie JAaHHBIC I10 BApHAaHTaM K 3alaHUAM

I'pynna R, cMm

1 50

55

60

70

75

2
3
4 65
3)
6
7

70




10 60

Kontponupyemsie kommnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OneHKa «5» CTaBUTHCS, €CIM yYalIUHCS BBIMOJIHSAET padOTy B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOU TMOCIEJOBATEILHOCTA TMPOBEJCHUS OIBITOB U
W3MEPCHUM; CaMOCTOSITCIBHOW  pallMOHAJBLHO  MOHTHPYET  HEOOXOIUMBIE
000OpyZ0BaHUE; BCE OMBITHI MMPOBOJINAT B YCIOBUAX U PEKUMAX, 00ECTICUNBAIOIITIX
MOJIy4eHHUE TIPABUWIIBHBIX PE3YJIbTaTOB U BHIBOJIOB; COOIIOAAET TPeOOBAHUS MPABUII
0e30MacHOCTH TPy/Aa; B OTYETE MPABUIBHO M aKKypaTHO BBHITIOJIHSET BCE 3aITUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TrpadUKH, BBIUYMCICHUS; MPABUIBLHO BBIMOIHSIET
aHaJIN3 ITIOrPENTHOCTEN.

— OneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OLICHKU «5», HO ObLIN
JOMYIICHBI JBa-TPU HeIodeTa, He Oojee oaHON HerpyOol OMmMMUOKKM W OJHOTO
HEeJl0ueTa.

— OmeHka «3» cTaBUTCS, eclii paboTa BBITIOJIHEHA HE TIOJHOCTBIO, HO 00BEM
BBITIOJITHCHHON YacTH TaKOB, TMO3BOJIICT TMOJYYHTh TMPABWIBHBIE PE3yIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA ¥ U3MEPECHHM ObLTH JOMYIIIEHBI OIITHOKH.
— OrmeHka «2» CTaBUTCS, €Clu padoTa BBINOJHEHAa HE TMOJTHOCTBIO M 00BbEeM
BBITIOJITHGHHON 4acTH paboOT HE IMO3BOJIAT CHejaTh MPaBUILHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHMS, BEIYUCIICHUS, HAOIIOICHUS TPON3BOMIINCH HETIPABHIIBHO.

JlaGopaTopHbie padoThI
JlabopaTopHasi padora Ne 15

eab padoThI: ¢ MOMOIIEI0 HEOOXOAUMOTO 000pYAOBaHUS HAOIIOAATh CIJIOIIHON
CIIEKTP, HEOHOBBIM, T€JIUEBBIN U BOJOPOIHBIN.

OO6opynoBaHMe: MPOCKIIMOHHBIN anmapar, CIeKTpaabHbIe TPYOKH C BOJIOPOIOM,
HEOHOM WJIU T€JINEM, BEICOKOBOJIBTHBIN UHIYKTOP, HCTOUHHUK MMUTAHUSI.



XOA PABOTDI:

YCTpPONCTBO ABYXTPYOHOro
cneKkTpockona

1. Oxyasp.

(]

. 3purenbnas Tpyda.

‘92

. O0beKTHB.

-

Tpmama.

o

. Koummarop.
6. [llens.
-

- MukpoMeTpiiecknii BIHT.

YKpenum crnexkrpockon B Wraruee Takum o6pasom, Urobbl Wens ero konnumaropa sina
pacnonoxeHa BepTUKaNbLHO. NMepes Wensio Ha PACCTOAHWN HECKONBLKUX CAHTUMETPOB
YCTAHOBWUM 3/1EKTPUUECKYIO NAMIMOYKY Ha NOACTABKE TaK, YTOGbI €€ HUThL HaKaNuBaHWUsA
6b11a HA BLICOTE WeNKu, 1 NOAKIOHUM NIaMITy Yepes PeocTaT K UCTOMHUKY TOKa.

Mocne 3Toro BKAOUUM NaMny U NPW NONHOM Hakane HaGngaem CnNIOWHON| cnexTp
NINYUEHUA HUTH.

3apucyem UBETHLIMW KapaHAallamMmu KapTUHy cnekTpa, HaGnioJaemMoro Hamu.,

Hanpaeum KONNMMAaTOP CNEKTPOCKOMNA Ha CBETALLYIOCS MOMUHECLLE
BUCALLYIO HAa NOTONKE. PACCMOTPUM ee CNEKTP N 3apuUCyeMm ero B Te
OnuwemMm, YeM CNeKTpP NIOMUHECLIEHTHOW NaMnbl OT/IMYAETCH OT Cne
NaMnbl HakanueaHus.

‘ L] So0 300 su0
L ) ' L




Mbi BUAUM OCHOBHbIE L|BETa NOMYYEHHOro CM/IOWHOro cnekTpa s
cnegyouem nopsagke: (puoneToBbii, CUHUA, roNyGoil, 3eneHbli, XenTbii,
opaHXeBbli,KPacHbINi.

[aHHbI CNeKTp HenpepbiBeH. ATO O3Ha4yaeT, YTo B CnekTpe
npeacTaBneHbl BONHbI BCEX A/IUH.

Takum o6Gpasom, Mbl BLISCHUNKW, YTO HarpeToe A0 BbICOKOWH
Temneparypbl BeWecTso, Haxogsueecs B TBEPAOM COCTOSHUN, AAéT
CNNOLWHOW CNeKTp

400 500 600 7(?0
L} I

MNepenaeMm K paccMOTPEHMIO CNEKTPOB Pa3InyHbIX rasos. Ansa
3TOro BCTaBuM TPYOKY ¢ uccnenyemMmbiM rasom B aepxarens
npubopa AnA 3a)KMraHuAa cneKTpasnbHbiX TPYOOK U noaKnio4yum
NPUMOOP K UCTOYHUKY HaNPsDKeHUA.

Cnexkmp godopoda: chuoneTosbiid, rany6oi, 3eneublil, oparmesbIii.

___HauGanee spkoii ABNAETCA OPaHKEBAA NUHUA CnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoi, 3enenblil, WenTbiil, KPARCHbLIN.
Hanbonee SpKOii ABNARETCA KEeNTan NUHUA.

400 450 500 550 600 700
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Mbi BUAUM MHOXECTBO LBETHbIX JIMHUIA, pa3feneHHbIX
IUMPOKMMM TEMHBIMU NoMocCamMu.

Hanuune nuHeiYaToro cnekTpa o3Hadaer, 4To
BELeCTBO U3/ly4aeT CBeT TO/NIbKO BMNoOJiHe
onpeaeneHHol ANNHbI BOJHbI.

OCHOBbIBasiCb Ha HalleM ONnbiTe, Mbl MOXEM caenatb
BbIBOJ, YUTO IMHEYaTbIe CNEKTPbLI 4al0T BCe BellecTBa
B ra3oo6pa3HoOM aTOMapHOM COCTORHUU. B 3aTOM
c/ly4yae CBeT U3/TyyaloT aTOMbl, KOTOpPble NPaKTUYeCcKn
He B3auMoAeiCcTBYIOT ApYyr C APYroMm.

N3onupoBaHHbIe aTOMbl U3/Ty4aloT CTPOro
onpegeneHHblie 4IMHbI BOJH.




HenpepbiBHbIA
CNEeKTP U3NTYHEeHHA
60-sBaTHOR Namnsl
HaKanueaHws
(eBepxy) n
NONOCATLIA CNEeKTP
n3nyvyeHuna 11-saTtHon
KOMNAaKTHOW
NIOMUHECUeHTHO W

namnsl (BHKM3Y)
Dewegan

axeprocbeperawwa
A NIOMHUHEeCUeHTHan
namna

CnexTp
CBETOAMOAHOM
NaMnbl NOYTH
CNAOLHOW, XOTA €CTh
Hebonsbwon nposan

Kontponupyembie komrnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuun ouenku:

— O11eHKa «5» CTaBUTHCS, €CIIM yUalTUNCS BBIMOJIHSIET paboTy B MOJTHOM 00BEME C
COOJIOJICHNEM HEOOXOIMMON TOCIE0BATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHU; CaMOCTOSITEJIbHOW  pallMOHAJBHO  MOHTHUPYET  HEOOXOIUMBbIE
00OpyZI0BaHUE; BCE OMBITHI MMPOBOJIUT B YCIOBHUAX U PEKMUMAX, 00ECTICUNBAIOIITIX
MOJTYYCHHUE TIPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOMIOAACT TPEOOBAHMUS ITPABHIT
0e30macHOCTH Tpy/Aa; B OTYETE MPABUILHO M aKKypPaTHO BBHITIOJNHSET BCE 3aITUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS;, MPABUILHO BBITIOJHSICT
AHAJIU3 TIOTPELIHOCTEN.

— OmneHka «4» CTaBUTCS, €CJU BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JIOMYIIEHBI JBa-TPU HeIoYeTa, He Oojee OaHOM HerpyOoW OMMOKKM W OJHOTO
HEJ0YeTa.

— Onenka «3» cTaBUTCA, eciii paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TMOJYYUTh MPABWIBHBIE PE3YyJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OMBITA U U3MEPEHHUM ObUTH JOMYIIEHBI OIITHOKH.
— OmeHka «2» cTaBUTCS, €Cid paboTa BBINOJHEHA HE TMOJHOCThIO U 00BEM
BBHITIOJIHEHHON 4acTH paboOT HE TMO3BOJIAT CHeNaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIYMCIICHUS, HAOIIOICHHSI IPONU3BOIUINCH HEMTPABUIHHO.

Tema 5.3. CnenuajibHasi TEOPUSA OTHOCUTEIBLHOCTH



YcrHblii onpoc (YO)

. Chopmynupyiite 3akoH bprocrepa.

. Kakue criocoObI nmosyueHus noiasipu30BaHHOTO CBETa BaM U3BECTHBI?
. UTo Ha3BIBAIOT AUCIIEpCUEl CBETa?

. Uto Takoe cnekTp?

. Kakue cyiiecTByrOT TMHUN CIIEKTPOB U3IIYUEHUA?

. Kakue BemiectBa 1at0T CIJIOMIHON CIIEKTP?

. Kakue BemecTsa qatoT AMHENYATHIN, OJOCATHINA CIIEKTPHI?

. Pacckaxxute 00 ynbpTpadnoieToBOM U3ITy4YE€HUHU U €T0 CBONCTBAX.
. Pacckaxute 00 nHGpaKpacHOM M3TyUYEHUU U €r0 CBOHCTBAX.

10. Yto Ha3BpIBAIOT CIEKTPAIBHBIM AHAIIH30M ?

11. Yrto Takoe GppayHrodepoBbl JIUHUNA?

12. KakoBbI Ipupoia ¥ CBOMCTBA PEHTT€HOBCKUX JIyYen?

O 00 1N LD K~ W —

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTKka «5»

MIOJTHO PACKPBITO COJEPIKaHUE MaTeprasa

YETKO M TIPABWIJIBHO JaHBI ONIPEICTICHUS U PACKPBITO COAEPKaHNUE MTOHATHI, BEPHO
HCIIOJIb30BaHbl HAYYHBIE TEPMHUHBI

JUISL TOKa3aTebCTBA UCTIOJIb30BaHbI PA3INUHbIC YMEHUS, BBIBOJIbI U3 HAOJIIOICHUH,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUA.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaia

B OCHOBHOM IPAaBUJIBHO JIaHBI OMPEACIICHUS MOHSATUN M UCIIOJb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

oTpeIeSICHUs TTOHSATUN HETIOJHBIE, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHHUSI, HEOOIBIITNE HETOYHOCTH IIPH UCIIOIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPABWJIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (MO3uLUs
TTOHUMAIOIITU )

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHUe yueOHOIro MaTepraia, HO U3JI0KEHO
dbparMeHTapHO, He BCerJia Mocae0BaTEIbHO

onpeiesIeHHs] MOHATUN HEIOCTATOYHO YETKUE

HE UCIIOJIb30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOJABI U 0000IIEHNUS U3
HaOJII0/ICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KEHUU



JOTYIIEHBI ONTMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
oTpeJieieHUe TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUS KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOTO MaTepualia He PacKphITO

HE JaHbI OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OITUOKN B ONPEICICHUY TIOHITHH, IPH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanmue (T)
I Bapuamnr.

1. Uto Takoe cBeT?
a) 9TO U3JIyYEHHUE, PACIIPOCTPAHSIONICECS OT JIFOOBIX HArPEThIX TEJ;
0) 9TO U3NIy4YeHHE, BOCIIPUHUMAEMOE TJ1a30M, T.€. BUIUMOE U3JIyUCHHE.

2. B uem cocTouT 3HAaUEHNE CBETA B HAIIEH KU3HU?

a) moJ1 IEWCTBUEM CBETa M Terjia Ha 3emJie BO3HUKIIA )KU3Hb;

0) CBET — CpEeICTBO BUICHUS;

B) CBET — Ba)KHEMIIIEe CPEICTBO MO3HAHUS PUPOJIBI;

') CBET — aKTUBHBIA YYaCTHUK PA3TUUYHBIX (PU3NUECKUX SIBJICHU;
1) AeSTEILHOCTD YeJIOBEKa 3aBUCUMa OT CBETA.

3. Kakue kpymnHbie Hay4dHbIE OTKPBITUS 00SI3aHbBI CBETY?

a) OTKPBITHE 3aKOHOB JBUKCHUS TIJIAHET;

0) OTKPBITHE CTPOCHHUSI KIJIETKU KUBBIX OPTaHU3MOB;

B) OTpe/elIeHNE CTPYKTYPhl METAIIOB;

T) onpeneneHrne XuMuaeckoro cocrapa CoJiHIIa U APYTUX HEOSCHBIX TE.

4. I'eoMeTpUUYECKON ONITUKOM HA3bIBAETCA Pa3/eIl ONTUKH, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHBI PACTIPOCTPAHEHUSI B PO3PAYHBIX CPE/lax CBETOBOM SHEPTUU
Ha OCHOBE IMPEJCTABIICHHS O CBETOBOM JIyY€;

0) ri1y00KO paccMaTpUBAIOTCSI CBOMCTBA CBETA M €r0 B3aMMOJICHCTBUE C
BEILIECTBOM.

5. OCHOBOITOJIO)KHUKOM KOPITYCKYJISPHOM T€OpUHU CBeTa ObLI. ..
a) Pemep;

0) HeroToH;

B) MakcBet;



r) ApUCTOTENb;
n) ['tolirenc.

6. JIBOWICTBEHHOCTH CBOMCTB (KOPIYCKYJISIPHO-BOJIHOBOM Jyaji3M) MPUCYIIA. . .
a) TOJIbKO CBETY;

0) TOJTbKO MUKPOCKOITUYECKIM TeJIaMm;

B) 10001 (hopMe MaTepuH.

7. KTO BriepBbIE ONPEAEIHII CKOPOCTh CBETA?
a) MaiikenbCoH;

0) ["anueii;

B) Pemep;

r) ®uso.

8. UeM 0OBSICHSIICS YCIIEX aCTPOHOMHYECKOTO METO/Ia U3BMEPEHUS CKOPOCTH Tesa’?
a) newkenueM tOnurepa Bokpyr CosnHila;

0) MPOXOAMMbBIE CBETOM PACCTOSIHUS ObUIH OYCHBb BEIUKU;

B) TEM, UTO CBET JIIOOBIE PACCTOSIHUS MPEO0JIeBAET MTHOBEHHO.

9. B yeM CyImHOCTh METO/A OIIPEAEIICHNS CKOPOCTH CBETA B ONbITE PU30?
a) Il U3BMEPEHUS BPEMEHH PaclpOCTPAaHEHUs CBETA UCIIOIb30BaJIOCh
BpAILAIOIIEECS 3EPKaIo;

0) [71s1 I3BMEPEHUS BPEMEHU PaCIIPOCTPAHEHUS CBETA UCIIOIB30BAJICS
“npepbIBaTenh’ — Bpallarouleecs 3youaToe Koyieco.

10. Yto Ha3bIBaeTCSt CBETOBBIM JIy4OM?

a) TEOMETPUUECKOE MECTO TOUYEK, UMEIOIINUX OJIMHAKOBBIC (Da3bl B MOMEHT
BPEMEHU,;

0) TUHUS, YKa3bIBaIOIas HAMpaBJIeHUE PACTIPOCTPAHEHHS CBETOBOM SHEPTHH;
B) BooOpakaemasi JTUHUS, apajuiesibHast PPOHTY paclpOCTPaHEHUS CBETOBOU
BOJIHBI.

11. Tens, oTOpoITICHHAS! TPEIMETOM, OCBEIIICHHBIM MTPOTSHXKEHHBIM UCTOYHUKOM. ..
a) IMECT PE3KUe OUePTaHUs, TIOJOOHBIC OUePTAaHUSAM IIPEAMETA;
0) OKpyXeHa MOJYTEHBIO.

12. Eciii myd epexoauT U3 ONTHYECKH MEHEE IUIOTHOW CPEe/Ibl B ONTHYCCKU OoJiee
IUIOTHYIO, TO...

a) yroJi majieHusi O0JIbIIe yIJia MpeOMJICHNUS;

0) yros majieHusi MEHbIIIE yTJIa TPEIIOMIICHUS;

B) YT'OJI TIaJICHUS PaBEH YTy MPEIOMIICHUS.

13. IToueMy J1y4 cBeTa MpHU NMEPEX0Ae U3 OAHOU Cpelibl B APYTYIO MPeIoMiIsieTcs?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSETCS HAIIPaBJIEHUE CBETOBOIO IMyYKa.



14. B xakomM citydae yroJ aJeHus paBeH Iy MPeToMIICHHS?
a) ecim yrou najaeHus 6au3ok k 90 rpagycam;

0) eciu yroJi NajieHus paBeH HYIIO;

B) €CIIM CKOPOCTH CBETa B JBYX Cpe/laX PaBHBI.

15. Onpenensia rryOuHy Bojgoema “Ha riasz’”...

a) MBI TOYHO OTIPEEIIsIeM TIIyOrHY;

0) THO KaXKeTCsl HaM TIIy0xe;

B) JTHO Ka)KeTcsl Bceraa OJIMKe K HaM, T.€. MeJlbye.

16. C kakoil pu3HUeCKON XapaKTEPUCTUKOMN CBA3aHO pa3InvKe B LIBETE?
a) C JUIMHOM BOJIHBI,

0) C MHTEHCUBHOCTBIO CBETA;

B) C TIOKa3aTeyieM MPEIOMIICHUS CPEJIbI;

T') C YaCTOTOM.

17. Ot 4ero He 3aBUCUT MTOKa3aTelb MPEJIOMIICHUS BelllecTBa?
a) OT CBOICTBA BEIIECTBA;

0) OT IJTUHBI BOJIHBI,

B) OT YacCTOTBHI,

I') OT yIJIa NPEIOMIICHUS;

1) OT CKOPOCTH CBETA.

18. IIpenmet kaxxetcst HaM O€JbIM, €CITU OH. ..
a) YaCTUYHO OTPAXKaET BCE JIyUU;

0) YaCTUYHO TOTJIONIAET BCE JIyUH;

B) OJIMHAKOBO OTPAKAET BCE JyUH;

I') OIMHAKOBO IOIJIOIIAET BCE JIYUH.

19. B yem 3akitouaercs siBjieHue uHTepdepeHnu ceera?
a) B YCUJIEHUU OJTHOTO CBETOBOT'O Iy4YKa IPYTUM;

0) B MOJy4eHUU CIIEKTpa OEJIOTO CBETA;

B) B OTU0AHUU CBETOM IPENSTCTBUM;

') B HAJIO)KEHUH CBETOBBIX BOJIH.

20. B 4yem 3akiroyaercs NpOCBETIICHUE ONTHKA?

a) B YBEJIMUEHUHU BXOJIHOTO 3payka ONTHYECKON CUCTEMBI;

0) B yMEHBUIEHUHU OTPAXKEHUS CBETA OT MOBEPXHOCTH ONTUYECKOTO CTEKJIa;+
B) B UHTEep(EpEHIINN CBETA HA TOBEPXHOCTH ONTHYECKOIO CTEKJIA;

I') B IOBBIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKJIA;

1) B IPUMEHEHUH CBETO(PMIBTPOB.

II BapuanT.



1. BeibepuTte BepHbIiif 0TBeT. Eciiu pokycHOe paccTosiHue OHON JIMH3BI AJIMHHEE,
4yeM Jpyroi, TO Kakasi U3 HUX J1acT OoJblliee yBeIndeHue?

a) JlnuaHopokycHas

0) KopoTtkodokycHas

B) O0e nanyT OHO U TO K€ YBEIUUYEHUE

2. OT™MeTbTe, KaKas U3 JIMH3, KOTOpPbIe UMEIOT POKYCHBIE paccTosHus 15 cM, 20 cm
1 25 cM, 0o0agaeT HauOOJIbIIICH ONITHYECKOM CHIION?

a) CF=15cm
0) CF=20cm
B) CF=25cm

3. Beibepute popmyity, mo KOTOpOH PaCCUUTHIBAOT ONITUYECKYIO CHITY JIMH3HI:
a)v=1/T

0)D=1/F

B) R=U/I

r)q=Q/m

4. B xakux equHUIaX U3MEPSIOT ONTUYECKYIO CHITY JIMH3bI?
a) Omax

0) Bonbrax

B) Kanopusix

r) duonTpusx

5. HalimuTe onTruecKkue CUIIbI JIMH3, POKYCHBIE PACCTOSAHUS KOTOPBIX 25 cM u 50
CM.

a) 0,04 onp u 0,02 nrp

0) 4 ntp u 2 quTp

B) 1 antp u 2 antp

r) 4 qotp u 1 qoTp

6. OnTryeckue CUiTbl TUH3 paBHbI 5 quTp u 8§ antp. KakoBs! ux GpoxycHbIE
paccTosiHus?

a)2mul,25wm

0)20cmu 12,5 c™m

B)2cmu 1,25 cm

r)20mu 12,5 m

7. 471t TOro 4TOOBI OTPaXKEHHBIN JTyY COCTABIISII ¢ agatouum yrou 40°, yroiu
NaJIeHHUs CBETOBOTO JIy4a JOJKEH OBITh CIEAYIOIIUM:

a) 20°

0) 50°

B) 40°

r) 25°



8. Onpenenure, KakuM OYJIE€T OTHOCUTEIBHBIN TTOKAa3aTeNlb MPETOMIICHUS ABYX
Cpel, ecau yroJj najeHus paseH 60°, a yroja Mex1y OTpaK€HHbIM U
MPEIOMJICHHBIM JTydyaMu paBeH 90°?

a) 1,5

0) v2

B) V3

r) 1,2

9. BribepuTe, kakuM OyIeT MOKa3aTeNb MPEIOMIICHUS BTOPOU CPEIbl
OTHOCHUTEJIHLHO TEPBOH, €CIIH MPH TIEPEXO0JIE CBETAa U3 TIEPBOM CPEIBI BO BTOPYIO
yroj npenomiieHus paBeH 30°, a yron najeHus B 2 pasa 0omblie?

a) 1/v3

0) v2

B) 1,5

r) v3

10. Beisicaute, ueMy OyieT paBeH yroJI MajeHus P TIePeXo/ie CBETOBOTO JIy4a B
ONTUYECKH MEHEE IUIOTHYIO Cpely U3 ONTUYECKON 0oJiee TII0THOM?

a) yroJi ajieHus paBeH YTy IpeOMIICHUS

0) cBET MPOXOAUT O€3 MPeTOMIICHUS

B) yroJ najieHus 00JbIIe yria IpeJOMIICHUS

T') YTOJI IMaICHUSI MCHBIIIE yTJIa TIPEIIOMIICHUS

11. CeToBo#i 1yu nepexoauT u3 Boabl (n = 1,5) B Bozayx. Kakoe u3 npuBeeHHBIX
COOTHOIIIEHHI UMEET MECTO JJIs yriia mpesiomiieHus B, ecinu yron nageHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mex 1y 3epkajioM U najaroimum Jiydom paseH 50°. Onpenenurte, uemy
paBeH yroJi (rpaj.) OTpaKeHUs JTyda:

a) 55

0) 70

B) 35

r) 40

13. JIunza st10:

a) MPO3pavHOe TEJI0, UMEIOIIEE C IBYX CTOPOH IIAJIKHE TTOBEPXHOCTH

0) Teyo, CTOPOHBI KOTOPOTO OTHOJIUPOBAHBI U OKPYTJICHBI

B) MPO3pavHOE TEJI0, OTPAHHYECHHOE CTOPOHAMH, KOTOPBIC TIPEICTABIISIFOT COOOM
chepuiecKre MOBEPXHOCTH

T') 1F000€ TEJIO C MIAJKUMHA W30THYTBIMH ITOBEPXHOCTSIMU



14. BcnomHuTe, KOTa JIMH3bI HA3bIBAIOT BOTHYTHIMU, KOTJa — BBIMTYKJIBIMU?

a) BoruyTeiMi — Te, y KOTOPBIX Kpas TOJIIIE, YeM CepEANHA, BHITYKIBIMU — Y
KOTOPBIX Kpasi TOHbIIIE, YEM CepeIuHa

0) BoruyTbIMu — y KOTOpBIX Kpasi TOHBIIIE, YEM CEPEINHA, BHITYKIBIMH — Y
KOTOPBIX Kpasi TOJIIIE, YEM CEpe/IMHA

B) BOrHyThIMU — Tea ¢ MOBEPXHOCTIAMHU, OOpAIIEHHBIMU BHYTPb, BHITYKIBIMH —
C IOBEPXHOCTSIMU, OOpAIllEHHBIMU HAPYKY

15. Yto MHTEpECHOTO B TOUKE HA ONTUYECKOW OCH BBIITYKJIOW JIMH3BI, KOTOpas
HasbIBaeTcs poxycom?

a) TeM, 4TO B HEW COOMPAIOTCS BCE NPEIOMIISIEMBIE JIMH30M JTy4YU

0) TeM, 4TO B HEW NIEpECEKAIOTCs MPETOMIICHHBIE JIMH30M JIy4H, HallpaBJICHHbIE HA
Hee napajyiebHO ONTHYECKON OcH

B) Tem, 4TO B 3TON TOYKE MEPECEKAIOTCS BCE JIyUH, ITPOLIEAIINE CKBO3b CEPEAUHY
JIMH3bI

r) Tem, 4yTo B HEll MepeceKaroTCs BCE JTy4H, MPOLIEAIINE CKBO3b Kpasi JIMH3bI

16. Tens, oTOpoOITICHHAS! TPEIMETOM, OCBEIICHHBIM MPOTSXKEHHBIM UCTOUHUKOM. ..
a) UMEET pe3Kue ouepTaHus, MOJOOHbIE OUepPTAaHUSIM TIPEIMETA;
0) OKpY>KEHa MOJYTEHBIO.

17. Ecnu my4 nepexoAauT U3 ONTUYECKH MEHEe MIIOTHOW Cpeibl B ONTHYECKHU OoJiee
IJIOTHYIO, TO. ..

a) yroJi majieHusi O0JIbIIe yIJia MPeOMIICHNUS;

0) yroia najieHusi MEHbIIIE yTJla TPEIOMIICHUS;

B) YroJI IaJICHUs PaBEH yIrily MPEeIOMIICHUS.

18. TTouemy J1yu cBeTa MpHU MEPEXOJI€ U3 OJTHOU CPEibl B APYTYIO MPEITOMIISETCS?
a) U3MEHSETCA CKOPOCTh CBETA B CPEIIE;
0) U3MEHSIETCSl HAITPaBJICHUE CBETOBOTO MMyYKa.

19. B kakom citydae yroj najieHusi paBeH yrily IpesioMICHUs ?
a) ecnu yrou najaenus 61m3ok k 90 rpamgycam;

0) eciu yroJi najieHusi paBeH HYIIIO;

B) €CJIM CKOPOCTH CBETA B ABYX Cpelax PaBHBI.

20. Onpenenss riyouHy Bojoema “Ha riasz”...

a) Mbl TOYHO OTIpEEIsieM IIyOuHy;

0) THO KaKeTCsl HaM TTy0xe;

B) IHO Ka)KeTcs Bcerja Oimke K Ham, T.€. MeJbye.

Kontpomupyemsie komrnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30
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Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUarOIIEMyCsl, €I HaOpasl MeHee 8 0alIoB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 11-9 6amos;

— «4» BrICTaBIsIeTCA OOy4aromemycs, 3a 12-16 6amnnos;

— «5» BeICTaBIIsIETCS OOyUaromemycs, 3a 0osnee 17 0amnos.

3aganns ajs caMocTosiTeJIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

JIBU>KEHHE CO CKOPOCTHIO CBETA.

IlocTynarsl TEOPUM OTHOCUTEIBHOCTH U CIEACTBUSA U3 HUX.
MHBaprnaHTHOCTH MOZYJISI CKOPOCTH CBETA B BaKyyMe.
DHeprus MmokKosl.

CBs13b MacChl M DHEPTUU CBOOOHOM YaCTHUIIBI.

o0 E

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJIEP)KaHUE MaTepuaia

YETKO M MPaBUJILHO JAaHbl ONPEICIICHUSI U PACKPBITO COJICp)KaHNE MOHSATUM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL IOKA3aTeIbCTBA UCTIOJb30BAHbI PA3IMYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTka «4»
PACKpPBITO OCHOBHOE COJIEp)KaHUE MaTepuasa




B OCHOBHOM TPABWJILHO JTaHBI OTIPEIEIICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEILHBIN

OTIpEJICIICHIS TIOHSITHIA HETIOTHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH MPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBO/IaX U 000OIIEHUSX

TIpaBUJIbHBIC U YCTKHUE OTBETHI HA BOIIPOCH! YTOUHSIOIIETO XapakTepa (TO3HUIIHS
MTOHUMAFOIITUH)

OtmMmerTka «3»

YCBOCHO OCHOBHOE COZIEpKaHHUE YIeOHOTO MaTepHraia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpe/ICICHHS TIOHSITHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJb30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATUM

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETHU3HPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphITO

HE JaHBI OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OITMOKU B OTIPE/ICIICHIUH TIOHSATHIA, TIPH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

Kontpoabnas padora Ne 5
Ilo pazpeny «OnTuka»

Bapuanr 1

1.OnpenenuTe moKazareb MPEJIOMIICHHS OPTaHUYECKOTO CTEKIIa, €CII CKOPOCTh
ceera B HEM 200000 xkM/c. Kakoit yrosn majeHusi cBeTa Ha OpraHMYECKOE CTEKJIO,

eci yroin npenomiaenus 15%?

2.Ilpeamer HaxoauTcs Ha paccTosHuu 12 cM 0T pacceuBarollieid JIMH3HI,
dbokycHoe paccrosHue kotopoit 10 cM. Ha kakoM pacCTOSHMM OT JIMH3BI

HaxOJUTCS U300pakeHue npeamera?

3.HazoBuTe xapaktepHble uepThl siBICHUSA Audpakiuu cBera. [lpm kakux

YCIOBUSX OTUYETIMBO HAOIIOIAETCS 3TO sIBJICHUE?

4.Kakoli HanOOJBIIMI TOPSIOK CHEKTpa MOXKHO BHUAETh B JAU(PPAKITMOHHON
pemérke, nmeromei 500 mTpuxoB Ha 1 MM, TpU OCBENIEHUHU €€ CBETOM C JIJTHHOU

BOJIHBI 720 HM?



Bapuant 2

1.Onpenenute CKOPOCTh CBETAa B TIJIMUEPUHE, €CIU TOKAa3aTelb MPEIOMIICHUS
paBeH 1,47,
HaiiguTe yron npejxoMiIeHus cBeTa B TIIMLEPHHE, ECIU YroJl majaeHus pasen 60°.

2.0mpenenuTe ONTUYECKYIO CHIIy PACCEHUBAIOLIECH JIMH3BI, €CIU H3BECTHO,YTO
MpEIMET,
MOMEIEHHBIA Tepen Hell Ha paccrtosHuu 40 cM, 1aéT MHUMOE H300paKCHHE,
YMEHBUIEHHOE B 4 pas3a.

3.HazoBuTe xapakTepHble 4epThl siBIeHUs HHTepdepeHunn ceta. [Ipu kakmx
YCIIOBUAX
OTYETIIMBO HAOIIOAAETCS TO ABJICHUE?

4.0Onpenenute nepuoj TuPpakiiuOHHON PEIIETKH, €CIIU IPU OCBEIIEHUH CBETOM
C JUIMHOM BOMHBI 656 HM MaKCUMyM BTOPOTO HOPSIKa BUAEH 1o yriaom 15°,

Bapuant 3

1.Onpenenure yrom mpeoOMIIEHUS CBETa BO JIbAY, €CJIH YroJl THaJCHUS
pasen 60°? TTokasaTens npenomuenus nbaa 1,31. KakoBa ckopocTb cBeTa BO Jb1Yy?

2.0ntryeckas cuia coOuparomien JIMH3bl paBHa S Atmp. [IpenMer nomectunu Ha
pacctosiHuu 60 cM oT nuH3BL. ['71€ modyuyuTcs M300pa)keHHe ATOro mpeamera?
KakoBo yBenuueHue JTuH3bI?

3.00BscHUTE, KaK U IOYEMY MPOUCXOIUT AUPPAKIUS BOTH?

4 Indpakumonnas pemétka coaepxut 100 mrpuxoB Ha 1l Mm Omnpenenute
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETa, MAJAloIIero MEepHeHAUKYISPHO Ha
TU(PaKIMOHHYI0 PEMmETKY, €CIM MaKCUMyM MEpBOro MOpsSAKa BHJIEH IMOA
yriom 4°,

Bapuant 4

1.OnpenennTe yron majeHMsi CBETa Ha ajaMa3s, e€clM yroi mpenomuenus 15°.
[TokazaTenp mpenomieHusi cBera g anmasa 2,42. KakoBa ckopocTh cBeTa B
anmase?

2.PaccrossHEe MEXIy NIPEAMETOM W €ro H300pakeHHeM /2 cM. YBEIHYCHHUE
auH3bI paBHO 3. Haitnute okycHOe paccTossHUE TUH3HI.

3.Moryr nu wuHTepdEepUpOBaTh CBETOBBIE BOJHBI, HIAYIIHE OT JABYX
AIEKTPUYECKUX JaMIouek? OTBET MOSICHUTE.

4. Ha audpakimoHHYIO PEHmETKY MEPHNeHIUKYJISIpPHO TMajgaeT CBET C JJIMHOU
BostHbI 500 HM.  MakcumMyM  BTOpPOro TOpsijiKa HaOdoJaeTcss TMpu  yriie
nudpaxuun 30°. HaiiauTe nepuon mupakiMOHHON PEMETKH.

Kontponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:
- «5» cTaBUTHCS 3a pabOTy, BBIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK M HEIOUETOB.



- «4» cTaBUTHCS 3a pabOTY, BHITIOJIHEHHYIO TIOJTHOCTHIO, HO TIPU HAJUYHMH B HEH HE
OoJiee oHOM TpyOOM M OHOM HerpyOoi OMMOKH W OJHOTO HejoueTa, He Ooiee
TPEX HEJOYCTOB.

- «3» CTaBUTHCS, CCIIM CTYJICHT IIPaBUJILHO BBITIONHIII HE MeHee 2/3 Bceil pabOoThI
WU JIONYyCTUJ He Oojiee OJHOM rpyOoi ommOKH M ABYX HEI0YETOB, HE Oojee
OJIHOU TpyOo M OojHON HerpyOoi ommOKu, He Oojiee TpeX HErpyObIX OIIMOOK,
OJIHO¥ HETpyOOIi OIMMOKK M TPEX HEJIOUETOB, IPH HATUYUH 4-5 HEJOUCTOB.

- «2» CTaBUTHCS, €CJIM YUCIIO OMMMOOK W HEJOUYETOB MPEBBICHIIO HOPMY OIICHKH «3)
WM TIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3nes 6. DjieMeHTHI KBAaHTOBOM (puznku
Tema 6.1. KBanToBasi onTuka
YcrHblii onpoc (YO)

. Chopmynupyitte runoresy [Tnanka.

. UTO Takoe KBaHT?

. Uemy paBHa sHeprus KBaHTa?

. UeMmy paBHBI 3HEpIHsl, Macca, UMITYJIbC (POTOHA?

. UTo Ha3bIBaAIOT siBJIeHHEM BHe1IHero ¢hoTodddexra’?
. Chopmynupyiite 3akoHbl CTOJETOBA.

. O0BsicHuTEe ypaBHEHHE DUHIITEHA 17151 BHEIIHEro (oToaddekra.
. Uto Takoe kpacHas rpanuna gorodddexra?

. Kaxoi1 potosdext Ha3pIBatOT MHOTOPOTOHHBIM?
10. Kakue Tuns! HOTOIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpMyCKYJISIPHO-BOJHOBOW JyaJInu3M?

O 00 1N DN K~ W —

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

Kpurepuu ouenku:

OtmeTKka «5»

MIOJTHO PACKPBITO COJICPKAHUE MaTepHUaa

YETKO Y MPABWJIBHO JaHbl ONPEAECTICHUS U PACKPBITO COJIEPKAHUE TTOHSITUI, BEPHO
HCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOCHUH,
OTBITOB

OTBET CAMOCTOSTENIbHBIN, UCIIOIb30BaHbl paHee MPUOOPETEHHbBIE 3HAHUS.

OtmeTka «4»
PACKpbITO OCHOBHOE COJIepKaHHe MaTepuaia



B OCHOBHOM TPABWJILHO JTaHBI OTIPEIEIICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEILHBIN

OTIpEJICIICHIS TIOHSITHIA HETIOTHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIINE HETOYHOCTH MPU UCIIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBO/IaX U 000OIIEHUSX

TIpaBUJIbHBIC U YCTKHUE OTBETHI HA BOIIPOCH! YTOUHSIOIIETO XapakTepa (TO3HUIIHS
MTOHUMAFOIITUH)

OtmMmerTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepHraia, HO U3JI0)KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHO TEPMUHOJIOTHUH,
ONpPEAECICHUE MOHATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCHI HABOAAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

3aganus 1js caMocTosiTeIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

KBanToBas runore3a Ilnanka.

TennoBoe U3IydeHue.

KopnyckynsipHO-BOJIHOBOH Ayaiu3M.

DOTOHBI.

['unoresa ne bpoissa 0 BOJTHOBBIX CBOWCTBAX YaCTHLL.
CooTtHotieHue HeonpeaeneHHocTel I 'eizendepra.
JlaBieHue cBera.

XHUMHYECKOE JICHCTBUE CBETA.

. OnwiTel JIebenesa u Basunosa.

10.®ororddexr.

11.YpaBaenue DiHimTeitHa 11 hoTodddexra.
12.Buennnii GoTO3MeKTpUIeCKUil 3P PeKT.
13.Buytpennuit pororddexr.

14.Tumnbl HOTOAIEMEHTOB.

LCoNORODE



15.TTpumenenue dhotodrddexra.

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»

MOJIHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO U MPABWIBHO JIaHbI ONIPEICIICHUS U PACKPBITO COJEpKaHUE MOHATHUM, BEPHO
HCII0JIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbI PA3IUUHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OITHITOB

OTBET CaMOCTOSTEIIbHBIN, UCITOIb30BaHbI paHee MPHUOOPETEHHbBIE 3HAHUS.

OtmeTKa «4»

PACKpbITO OCHOBHOE COJIEpKaHUE MaTepraia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONIPEICIICHUS MOHSATUM M UCIIOJIb30BAHbBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OMpeieSICHHs TTOHSATUN HETIOJHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TP MCIIOJIH30BaHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUSIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIECTO XapaKkTepa (TO3UIIHs
MTOHUMAIOIITU )

OtMmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHKe YueOHOTro MaTepuaia, HO U3JI0KEHO
(dbparmMeHTapHO, HE BCera MocCIe10BaTeIbHO

onpeAeIeHUs TOHATUI HEJIOCTAaTOYHO YETKHE

HE MCIOJIb30BaHbBI B KAUYECTBE JIOKA3aTCILCTBA BEIBOIBI K O0OOOIICHHS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKY MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OIIPEICIICHUE TTIOHITUI

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOJISIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepuala He PacKphITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITMOKY B ONIPEICTICHUH TIOHSITHH, PX UCTIOJIb30BAaHUU
TEPMHUHOJIOTHH.

JlabopaTtopHbIie padoThI



JlabopaTtopHasi pab6oTa Ne 16
N3yuyenue siBjieHus1 BHemIHero poroddpdexra.

IIpubopsi: ycTpoicTBO U3MepuTenbHoe, poronpueMHuku O-8 u O-25.

He.]'lb paﬁoTbI: CHATb W HCCICOOBATH BOJIBTAMIICPHBIC XaPAKTCPUCTHUKH
@OTOBHCMCHT&, OIIpCACIINTbE KHHCTHYCCKYIO SQHCPTHUIO, MAKCUMAJIbBHYIO CKOPOCTh U
pa60Ty BbBIXOJa (1)0T03JI€KTpOHa U3 MCTaJllIa, CPABHUTH TOKH HACBIMICHUS IIPH U=
5 B.

1. TEOPETHYECKASA YACTD

B cBeToBBIX SIBIICHHMSX HAOMIOAAETCSd Jyaldus3M (JIBOMCTBEHHOCTH). Ta
JIBOMCTBEHHOCTD MPOSIBIISIETCS. B TOM, YTO OJHHU CBETOBBIEC SIBJIECHUS OOBICHIIOTCA
BOJIHOBOM  Teopue  cBeta  (OTpak€HHE,  MpeloMJeHue,  audpakius,
UHTEpPEpPEHIUS U Ap.); APYTHe SBJICHUS HE MOTYT OBITh OOBSICHEHBI BOJIHOBOM
TeopueH, a 00BACHAIOTCS KOPIYCKYJIAPHOU (KBaHTOBOMW) T€OpUEN CBETAa, COIJIACHO
KOTOPOM CBET MpeAcTaBisieT co00i MOTOK YacThll — (POTOHOB, KaXkaasi U3 KOTOPBIX
o0najaeT ompeaesieHHON 3Hepruei, maccoil u ummynbcoM. K uucny siBiaeHui,
OOBSCHSIEMBIX  KOPIYCKYJSIpHOW  Teopued  CBeTa, OTHOCHUTCA  SBJICHUE
dboToaddexra.

Paznuuator  BHemHMH W BHyTpeHHHH  (dotodaddexkr. BHemHuM
botorhPpexToM Ha3bIBACTCS SIBJICHUE HUCIYCKAHUS DSJCKTPOHOB M3 BEIIECTBA
non aedctBueM ceera. OHo ObuLIO OTKpBITO ['epuieM B 1887 roay u moapoOHO
ucciegoBano CroneroBeiMm B 1888 r. [Jlna wuccinenoBanus ¢ortosddexra
CroneroB cobupan cieayroimlyo cxemy (puc. 1.1). Ha cxeme meraminyeckas
nnactuHka K (dpotokaron) coeauHeHa ¢ OTpUIIATEIbHBIM MOJIOCOM OaTapeu.

[1070KUTENBHBIN TOTIOC Yepe3 TajJbBaHOMETP COEAUMHEH C METALUINYECKOU
ceTkoil A (anox). Oba 37eKTpoaa HAXOJATCS B CTEKJISIHHOM COCY/JIe, U3 KOTOPOTO
oTkaunBaeTcsi Bo3nyX. [Ipu ocemenun karoaa (miaactuHbel K) cBerom B nemnu
BO3HHUKAET TOK, KOTOPBI PETHCTPUPYETCSA TAIbBAHOMETPOM. DTOT TOK MOJIYUHII
Ha3BaHUE (OTOINEKTPUUECKOro Toka (uiau (OTOTOKA), a  DIIEKTPOHBI,
BBIPBIBa€MbIE CBETOM M3 Karoja, — (porosnekTpoHaMu. DOTOTOK MpeaCTaBIsET
co00i1 IBI>KEHHE K aHOY 3JIEKTPOHOB, BBILIEAIINX U3 KaTOAA.

CrosieToB HccneaoBaid 3aBUCUMOCTh (DOTOTOKA OT BEJIMYMHBI MPUIOKEHHOTO
HanpsDKEHUST MEXIY aHoJAOM M kartomoM. Ha puc. 1.2, a mana BonbT-ammepHas
XapakTepucTuka (poroToka (T.e. 3aBUCUMOCTb BEJIIMYMHBI TOKa OT pPa3HOCTU
MOTEHIMAJIOB MEXKy aHOJOM M KaTOJIOM IPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka Ha puc. 1.2, a BUIHO, 4TO TpU HEKOTOpoM HampspkeHun Uy
BeIMYMHA (HOTOTOKA JOCTUTaeT MAKCHUMaJIbHOIO 3HAYEHUS M Jaliee OCTaeTcs
MOCTOSIHHOM TMpU JIIOOBIX 3HAYEHMUSIX HaNpsDKeHHs. JTO 3HAYMT, YTO BCE
AJIEKTPOHBI, BBIPbIBAEMbIE CBETOM U3  (OTOKATOJa, JOCTUralOT aHoJa.
MakcuMabHBIN TOK HA3bIBAECTCS TOKOM HACBINIEHNS NPU JAHHOM CBETOBOM



noroxke ®. Ecnu W3MEHATH  BEIMYMHY  CBETOBOrO noToka @, TO moJy4um
CEeMEWCTBO KpPWBBIX i1 JaHHOTO (oTokarona (puc. 1.2, 6).

[Ipu 0000IIEeHNN TOTYyYESHHBIX
naHHBIX CTOJIETOBBIM YCTaHOBJICHBI
TpH 3aKOHA BHEIITHETO
dboTtoaddexra.

ITepsriii 3akon Cronerosa. Ilpu ¢
HEU3MEHHOM CHEKTPaTHLHOM
COCTaBe CBETa, MAaJalolIero Ha
dboTokaTos, (HOTOTOK HACKHIIICHHUS
IPOMOPIIMOHATICH MOIIHOCTH
Ma/IAI0IIEr0 Ha KaTo U3ITyYeHUs, TO
eCTh YHCIIO AIIEKTPOHOB,
OCBOOOXJEHHBIX CcBETOM B 1 ¥ i
cekyHay u3 Karojga ((hoToTok "““““

ceTka

A K

HAaCBIIICHUA IH) IIPpOIOPHHUOHAIIBHO .
Puc. 1.1. YcTponcTteo n cxema

BKNOYEHUs boToanemeHTa: A- aHog;
K- kaTton; G- ranbBaHOMETp;

CBETOBOMY IOTOKY D:

®- cBEeToBOM NOTO
IH:VCD (1.1) BETOBOMN NOTOK
a 0
IA IA
P, <D, <Py
OB

® = const o,

IHaC q>1
/ U U
U, Un

Puc. 1.2. BonpTaMnepHbie XapaKTepUCTHKN
dboToriemMeHTa

Ecnu cBeTOBOM MOTOK SIBIASETCS HEMOHOXPOMATHUYECKHUM (TO €CTh COCTOSIIIIUM
U3 Habopa pa3nuYHbIX [JUH BOJIH, Hampumep, Oenblii CBET), KO3(PPUIUEHT
IPONOPIMOHAIIBHOCTA Y  HAa3bIBAETCS  MHTETPAIIBHOM  YYBCTBUTEIBHOCTBIO
dboTokaroaa

, (1.2)



u u3Mmepsiercs B A/nm, MKA/nM unu A/BT.
Ecnu katox ocBemaercs MOHOXPOMATHUECKUM CBETOM (TO €CTh CBETOM

! l, !
OIMPCACICHHON OJIMHbI BOJ'IHI)I), TO 'Y — ——— Ha3bIBACTCA CICKTpaJlbHOH

A
YyBCTBUTEIBHOCTHIO (hOTOKATO/1a. UyBCTBUTEIHHOCTh COBPEMEHHBIX (hOTOKATOIOB
nocturaet 60—100 MkA/mMm.

CroneroB  ycTaHOBWJI  O€3bIHEPIIMOHHOCTH  BHemIHero  Qorosddekra.
[IpoMexXyTOK BpeMEHH MEXAY HAdajJoOM OCBEIICHUS W HadajaoM (OTOTOKa HE
npessinaer 10 cexynny.

Bropoit 3akoH  CroseroBa. MakcuManbHas — HayajlbHas  CKOPOCTh
(OTORJIEKTPOHOB 3aBUCUT OT YAaCTOTHI CBETA M HE 3aBUCHUT OT €T0 HHTCHCHBHOCTH
(oOT BeIWYMHBI CBETOBOrO IIOTOKAa), a, CJIEJAOBATEIbHO, MaKCHMaJIbHas
KHHETHYECKass  DHEprus  (POTOANEKTPOHOB  3aBUCHUT  TaK K€  MPSMO
MPOMOPIIMOHANIBHO OT YAacTOThl MaJaloIIero CBeTa W HE 3aBUCUT OT €ro
WHTEHCUBHOCTH.

Teopernueckoe 00bsicHeHUE BTOPOro 3akoHa CTosieToBa NMpeniokuil AnboepT
OviHmTedH. OH 3anucain ypaBHEHUE Ha OCHOBAHUU 3aKOHA COXPAHEHUS DHEPTUU U
runotessbl [1nanka

2
hv:A+mTV, (1.3)

rae hv — SHeprusi KBaHTa CBETa, MaJaromero Ha ¢orokaroa ¢orosnemMenrta; h—
nocrosiHHas I1lnanka; v — yactora; A — paboTa BbIX0/1a IEKTPOHA U3 MeTalIa; V —
CKOPOCTB 3JIEKTPOHA.

PabGoTta BbIXxOoma A 3aBHCUT OT BBIOpAaHHOIO MarTepuajga M YUCTOTHl €ro
noBepxHocTH. M3 ypaBHeHus (1.3) HalijleM KUHETUYECKYH0 SHEPIUI0 BBIOMTHIX
AIIEKTPOHOB

——=hv-A (1.4)

TOTJIa CKOPOCTh (POTORIEKTPOHOB MOKHO OMPEIEIUTH COOTBETCTBEHHO

hJW . (1.5)

CrnenoBaTeNbHO, MaKCUMaJIbHass CKOPOCTh BBIPBAHHBIX (DOTODIIEKTPOHOB
3aBHCHUT TOJIBKO OT YaCTOThI CBETa, BBI3BIBAIOMIETo sBicHUE GoTodddekra. Ecmu
sHeprus Gorona hv Gombie pabOTH BBIXOJA, TO (POTOIIEKTPOHBI MPHOOPETAIOT
CKOPOCTbh T€M OOJIBIIYIO, YeM OOJIBIIIe YacTOTa MaJaloIIero CBETa.



Tpetuit 3akon CroneroBa. JlJiss KaXXIOro BeIIECTBA CYLIECTBYET KpacHas

rpaHuia BHEMIHEro (poTodhdeKTa, TO €CTh MUHUMAIIbHAS YacTOTa CBETA V), IIPU

KoTopoll eme BosMoxkeH ¢orodpdexr (hvo = A). Yactora V(, 3aBHCHT OT
XUMHYECKOH MPUPOIBI BEMIECTBA U COCTOSHUS €r0 TTOBEPXHOCTH.

Orta yacrtota V( (M COOTBETCTBYIOIIAS €W JUIMHA BOJIHEI 7»0) Ha3bIBACTCS
«KpacHOM IpaHuIei» (JIJTMHHOBOJHOBOM rpaHuliei) pororddexra.

13 dopmynsl (1.4) crexyer, 9ro mpu 9acTore v = V), IPU KOTOPOH SHEPrus

¢dorona paBHa pabore Bbixoaa hvy = A (ypaBHeHHMe DHHINTEHHA IS KPAaCHOM
rpaaunbl GoTodddexTa), KUHETHUIECKas YHeprus (OTOIIEKTPOHA paBHA HYIIO

2 C
mv .
——— = 0. Yacrora V U COOTBETCTBYIOIIAA €i JUIMHA BOJIHBI 7”0 = —— U €CTb
2 Vo
«KpacHas rpaHuna» (orodpdekra sl JaHHOTO BEUIECTBA (C — CKOPOCTh CBETA).
Hwxe npusenena tabn. 1.1 3HaueHuil JIMHHOBOJHOBOM T'PAaHUIBl A YHCTBIX
METAJIJIOB U CIOXKHBIX (POTOKATOIOB.

Tabnuya 1.1

3HaYeHUs1 KPACHOM I'PaHUIIBI JIA Pa3JIMYHBIX (OTOKATOA0B

(0]
Karton 7‘( B\) Katon s ( A)
Ie3wmi 6200 Cepebpo 2600
Kamuit 5500 [Tnatuna 2300
Harpuii 5500 KucnopoaHo-11e3ueBblii 14000
Hunk 2900 CypbMSIHO-11€3UEBBI 6700

N3 Ttabmuupl BUIHO, 4YTO Yy OOJBIIMHCTBA YHUCTBIX METANIOB «KpacHas
I'PaHULIA» JISKUT B 00J1aCTH yJIbTPa(UOIETOBOM YaCTH CIIEKTpA.

N3 BonmbTamnepHoit xapakTepucTuku (puc. 1.2, a) BUIHO, 4TO NMPU OTCYTCTBUHU
Ay HaMpsDKCHUST  MEXAY  DJIEKTpoJaMu

3 (GOTOTOK HE paBEH HYJI0. DTO O3HAYAET,
YTO 3JIEKTPOHBI, BIPHIBAEMbIE CBETOM U3
KaTo/la, UMEIOT HEKOTOPYI0 HAYaIbHYIO

CKOpPOCTB, a CJICOOBATCIIBHO, )51

mv 2

KHHCTHYECKYI0 JHepruoo E, = —— n
v 2
= »  MOTYT JOCTUTHYTh aHoja 0Oe3 Haludus
- BHCIITHETO TIOJIsA, 00pa3ys HavalbHBIN
- TOK.
v YroObl  0CHaOUTh HMJIHM  COBCEM
MPEKPaTUTh 3TOT TOK, HEOOXOIUMO

Punc.1.3. 3aBucmmocTb
3agepxunBatoLlen pasHoCTm
NOTEHLMArIoB OT YacToThl
nagatoLliero ceeta



co3gath Topmo3ssee nose (U < 0). C Bo3pacTaHreM TOPMO3SILIETO NOJIs BEIMYMHA
doroToka ocmabeBaeT TMOCTENEHHO, YTO CBHUJAETEIBLCTBYET O  OOJIBIIOM
pa3HooOpasuu CKOpPOCTEH (HOTOITEKTPOHOB (DIEKTPOHBI OCBOOOKITAIOTCS HE
TOJILKO U3 TOBEPXHOCTHBIX, HO M M3 Oosiee TIyOOKHMX cloeB kaTtona). Ecmu

10100paTh TaKyro pasHOCTH moTeHIanoB U3, mpu KoTopoit (hOTOTOK CTAHOBHUTCS

pPaBHBIM HYJIO, TO MOXHO YTBEPXKJaTh, YTO BCE DBJEKTPOHBI, Ja)Xe Camble
OBICTpHIE, 3a1€P>KUBAIOTCS A
TOPMO3SIIUM MoJieM. Pa3HOCTh i Ag Sn
MOTEHIMAJIOB, TMpPU KOTOPOU
(hOTOTOK CTaHOBUTCS PaBHBIM
HYJIIO, Ha3bIBaCTCS
3aJICP>KUBAIOIIEN  Pa3HOCTHIO
MMOTEHITUAJIOB.
3azepKuBaroas pasHOCTh
IMOTCHIINAJIOB SIBIISIETCS
JUHENHON (PYHKIMEN 4acTOTHI
\% aJ1aroIIero CBeTa
(puc. 1.3) eU=hv-A,
CrnenoBaTelIbHO

MA)

2300 2400 2500 2600 2700

Puc.1.4. CnekTpanbHas 4yBCTBUTENbHOCTb

Yo, poToKaToAa
2
MVmax _ eU,.
2
(1.6)

N3 3TOro COOTHOILIECHUS ONMpPENENseTCs MaKCUMaJbHOE 3HAYE€HUE CKOPOCTU U
KUHETUYECKOW YHEPTUH BBIPBAHHBIX CBETOM DJIEKTPOHOB.

DKCNEepUMEHTAIIBHO YCTAaHOBJIEHO, YTO CIEKTpaJibHasg YyBCTBUTEIBLHOCThH 7Y
3aBUCUT OT JUIMHBI CBETOBOW BoJIHBI. Ha puc. 1.4 mpuBeneHbl CHEKTpalbHbBIC
XapaKTEPUCTUKU JJIS HEKOTOPBIX YHMCTHIX MeTaioB. M3 pucyHka BHUIIHO, 4YTO,
HAYMHAS OT «KPACHOM I'PAHUIIBI, C YMEHBIIICHUEM A (C YBEJIHUYCHUEM V) TIPOUCXOUT
BO3pacTaHue YyBCTBUTEIBHOCTH (POTOKATOAA.

[lepeuriciieHHbIE BbIIIE 3aKOHOMEPHOCTH (DOTO3P(eKTa HE YIan0Ch OObSICHUTh
C TO3UIIMKA BOJTHOBOU TEOPUM CBETA.

JleficTBUTEIbHO, C TOYKHA 3peHus 3Toh Teopur (GoToddhPexT qoKeH
HaOIOAAThCS TPH JIFOOOW YacToTe (IJIMHE BOJHBI) CBETA. JHEPTHs, MOJIydaemast
JIEKTPOHOM OT TMAJaloNell CBETOBOW BOJIHBI, 3aBUCHUT OT aMIUIMTYIbI BOJIHBI.
CrnenoBaTenbHO, MPHU JIOOOM JUIMHE BOJIHBI, €CJIM CBET O00JaJaeT OCTaTOYHOM
WHTEHCUBHOCTHIO  (T. €. JOCTaTOYHOW  aMIUIUTYJ0H), MOXHO  OXKHJIATh
OCBOOOXKICHUSI IJICKTPOHOB M3 METalIa U «KPAacHOW rpaHuib (hoTodPderra He
JOJDKHO ObITh. Jlanmee, ¢ BOJHOBOW TOYKM 3pEHUS, KUHETUYECKas HHEPIUs
(bOTORIEKTPOHOB AOHKHA OblIa Obl 3aBUCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
YBEJIMYEHHEM HWHTEHCUBHOCTU €My IepeAaBanach Obl Oosbliasi sHeprus. Ho
OMBITHI ATO HE MOATBEPKAAI0T. MOXKHO Tak»Ke MOoKa3aTh, YTO C BOJHOBOM TOUYKH



3peHust GoTodPPEKT HE MOKET OBITh OE3BIHEPIIUOHEH (UTO MPOTHUBOPEUUT OTIBITY).

Wtak: HHM HamIu4Yue «KPaCHOW TpaHWIBD», HH 3aBUCUMOCTh CKOPOCTH
DJIIGKTPOHOB ~ OT BEJIMYMHBI CBETOBOTO IOTOKA, HHU OE3BIHEPIMOHHOCTH
dboTorpdpexta HEBO3ZMONKHO OOBSICHUTH BOJHOBOM Teopued cBeTa. ODWHINTEHH,
ucnoip3ys Teoputo Ilranka o kBaHTax, nmpemtoxmwi B 1905 r. HOBoe 00BsICHEHHE
dbotorpdexra. OH MHPEANONONKUT, YTO CBET HE TOJBKO U3Iydaercs, HO H
MIOTJIONIACTCS BEMIECTBOM OTACIBHBIMH TOPIUSAMU — (OTOHAMH, KaXKIbIM U3
KOTOPBIX UMEET SHEPTHUIO, PABHYIO

e =hv, (1.7)

e V — 4acToTa cBera, h = 6,625-103 JIx-c — nocrosinHas [1naHka.

[Ipu naneHnun mnydka (OTOHOB HA MOBEPXHOCTh METaUIa MPOUCXOJIUT
coyaapeHue (GpoToHOB ¢ anekTpoHamu. IIpu 3TOM (OTOH OTAAET IEKTPOHY BCIO
CBOIO AHEPTUi0. Bo30yKIEHHBIN 3JIEKTPOH, MOIYYUB OT ()OTOHA SHEPIHI0, MOKET
BBIUTH U3 MeTayia. [[puMEeHUB 3aKOH COXpaHEHUs PHEPruu K 3TOMY Ipoleccy,
OliHITeNRH noyuui popmyay (1.3)

2

mv
hv=A+—,
2
rae A — paboTta BeIXOJa DJIEKTPOHA M3 MeTayia (pa3juvHa Y Pa3HbIX METAIOB);
2
mv
— — — KMHETHYECKas YHEPTHUs BEIPBAaHHBIX AJICKTPOHOB.

C ToukM 3peHHsT KBAaHTOBOM TeopUHU
MOXHO OOBSCHHTH BCE 3aKOHOMEPHOCTH
doTorpdexra. Tax, u3 dbopMybI
OnHmreitna (1.3) BuOHO, YTO 3HEPrUs
BBIPBAHHBIX YACTHUI[ — JJIEKTPOHOB 3aBHCHUT
IpsIMO  TIPOTMTOPIIMOHATLHO  OT  YaCTOTHI
najaroniero CBeTa, TO €CTh OT JHEPTHH
(OTOHOB, W HE 3aBHCHT OT WHTEHCHBHOCTH
ceera. 3akoH CroneroBa: ueM OoJblle
CBETOBOH TIIOTOK, TE€M OOJIbIIE YHCIIO
(OTOHOB B 3TOM IIOTOKE M, CJICIOBATEIBHO,
Oonpiie OyZET BBIPBAHHBIX JIEKTPOHOB, TO
€CTh BBIIIIE TOK HACBIIICHHUS.
be3biHepInOHHOCTD dboTtorpdexra
OOBSCHSIETCS TEM, 4YTO Tepeaada dSHEPTHUH
I|_E_ _' IpU CTOJKHOBEHHH (POTOHA C DJICKTPOHOM

MIPOUCXOIUT MPAKTHUECKH MTHOBEHHO.

SBnenue dboTorddexra IITUPOKO

NPUMEHSIETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YcTpoincTtso
doTO3NEMEHTa U CXemMa ero
BKIOYEHMS B Lenb: A — aHog;
K — katoa; B — npo3padHoe



aBTomMaTuka). Bce Texnumdeckue mnpumeHeHus (orodddexra OCHOBaHBI Ha
ucrosib3oBaHuu  ¢otosnemeHToB. Dortosanement (puc. 1.5) cocrour wu3
CTEKJIIHHOTO cocylia — OajsloHa W JBYX AJIEKTPOJIOB — Karoja u aHoga. Karton
JIEJIaeTCA B BUJIE TOHKOTO CJIOSl METAJUIA, KOTOPBIM MyTEM PacHbUICHUS HAHOCUTCS
Ha TIOJIOBMHY BHYTpeHHEeH vactu O6amioHa. Ot Marepuana (poTrokaroaa 3aBUCHUT, K
KaKUM 4YacTOTaM »JJICKTPOMATHUTHOTO M3Iy4yeHUs OH OyAeT YyBCTBUTEICH
(cmoTpuTe Tabu. 1.1).

[Ipn nocTtaToyHON Pa3HOCTH MOTEHUUAIOB MEXAY KAaTOJOM M aHOAOM BCE
AJIEKTPOHBI, BbUIETaOmMKE ¢ PoTrokaroma, OyayT cobupaThes Ha aHozie. B sTtom
cllyyae cuja TOKa B IpuOope OyJeT CTpOro NmponoplLHOHAIbHA WHTEHCUBHOCTHU
najaroniero Ha (OTOKATOJ H3Iy4YeHHUs, NPUUYEM Ccuja TOKa OyJeT MEHSAThCS
MTHOBEHHO, «0e3 umHepuum». BakyyMHbIE CYypbMSHO-IIE3HEBBIE (POTOIIEMEHTHI
npu pabouem HanpspkeHun 240 B o0nagaroT MUHMMaIbHON YyBCTBUTEIBHOCTHIO
80 MKA/mM. AHOJ BBITIOJHEH B BHJC KOJblla WKW ceTku. CyIecTBYIOT Kak
BaKyyMHbIC, TaK M Ta30HANOJHEHHbIE (OTO’JIEMEHTH. B ra3zoHamnogHeHHBIX
(MHEPTHBIM ra3oM ¢ jgapieHreM 10 102 MM pT. cT.) QOTOZ/IEMEHTaX BEIUYHHA
TOKAa OOJIbIlIE 3a CYET MOHM3ALUM BBHIOUTHIMU DJIEKTPOHAMH HEUTPATbHBIX
MOJIEKYJ ra3a. BHOBb 00pa3oBaHHbBIC AJIEKTPOHBI, JBUTAACH K aHOAY, B CBOIO
ouepelp  MPOU3BOAAT  IOBTOPHYK  HMOHM3alMIO. YCHJIEHHE TOKa B
ra30HaIOJIHEHHOM doTornemenTe IIPOUCXOUT MPONOPIIMOHATILHO
OCBEIIIEHHOCTH U HapyiaeTcs: 0€3bIHepIMOHHOCTh. OO0JIacTh MPUMEHEHUST TaKUX
(h0TO3JIEMEHTOB OrpaHUYEHA.

Jnst ycuneHuss (OTOTOKOB YACTO TOJIB3YIOTCS SIBICHUEM, MOJIYYUBIIUM
Ha3BaHHE BTOPUYHOM DJIEKTPOHHOM 3MHUCCHUHU. DTO SIBICHUE 3AKIIIOYAETCA B TOM,
YTO BJEKTPOHBI, O0JaJarolue AOCTAaTOYHOW SHEpPrueu, najaas Ha MOBEPXHOCTH
MeTajuia, HEe TOJIBKO CaMH OTPa)aroTCs OT 3TOM MOBEPXHOCTH, HO U BBI3BIBAIOT
OMHCCUI0 HOBBIX JJIEKTPOHOB C 3TOM ITOBEPXHOCTH. Y CHIIEHHBIM JJIEKTPOHHBIN
MOTOK HAMNpAaBJISETCd HAa SMUTTEP M MPOLIECC YMHOXKEHHUS MOBTOPSIETCS HAa BCEX
MOCJHEAYIOIIMX HAMUTTEpax. BenuunHa BTOPUYHON SMHCCUU XapaKTEPHU3YETCs
Kod(PUIIMEHTOM BTOPUYHON SMUCCMU O — OTHOIICHHEM YHCJIa BTOPUYHBIX

5J€KTPOHOB N, K 4nciy nepBUYHBIX N, BBI3BHIBAIOIIUX IMUCCHUIO:

c=-—2. (1.8)

B 3aBucuMocCTH OT BeIlleCTBA U SHEPTUH MAJAIONINX JIEKTPOHOB KOYPHULIMEHT
BTOPUYHON SMHCCUU G MOMXKET JIOCTUTaTh JECATH U OoJiee. SIBIeHUE BTOPUYHOU
AMUCCHM UCTIONb3yeTcs i ycuienus ¢orotoka. Ha pwuc.1.6 npuBogutcs
cXeMaTuueckoe wu300paxkeHre (POTOdIEMEHTa C OJHOKPATHBIM BTOPUYHBIM
yCUJIEHHUEeM. YCTpPOMCTBO (OTORIEMEHTa C  OJHOKPATHBIM YCUJIEHUEM
AHAJIOTUYHO YCTPOMCTBY BaKyyMHOTO (DOTODJIEMEHTA.

CBeTOUyBCTBUTENbHBIN CJOW, WIPAIOLINN pPOJb MEepBUYHOTO (HOTOKATONA,
HAHECEH Ha BHYTPEHHEU MOBEPXHOCTH CTEKJISHHOTO BAKyYMHOTO OajyIOHYMKA U



MIPUCOEIMHEH K OTPULATEIBHOMY ITOJIOCY UCTOYHUKA MOCTOSTHHOTO HAINPSIKEHUS.
Ha mnpoTuBOmoNO)KHONW BHYTpPEHHEH CTOpOHE Oa/lloHa HAHECEH TaKou Ke
CBETOUYBCTBUTENbHBIA clioii D. OH sBIsSETCS BTOPHIM AJIEKTPOIOM-IMHTTEPOM.
Mexy KaToAOM U SYMUTTEPOM PACHOJIOKEH TPETHM SIEKTPOJ — aHO, MOTECHIINAI
KOTOPOTO BBIII€ MOTEHIHANa 3MUTTEpa. DOTOIEKTPOHBI, BHIOUTHIE CBETOBBIM
MOTOKOM C Karoga K, yCKOPSIIOTCS SJICKTPUUYECKHUM IIOJIEM M 3HAYMTEIbHas WX
qacTh, TposieTas 4depe3 aHoa A, MpeACTaBISAIOMUN COOOW CETKy, MpeooJieBast
BCTPEYHOE MOJIE MEXKYy aHOJOM U 3MUTTEPOM, IOMANAET HA BTOPUUHBIA SIMHUTTEP
D, mosyunBIIMK Ha3BaHWE IWHOJA. BBIOMTHIC W3 HETO 3JICKTPOHBI MCHBIIHAX
CKOPOCTEH, 4YeM NEPBUYHBIE, COOUPAIOTCS aHOJIOM.

Ecnmu ko3¢ dunmeHT BTOPUYHONW SMHUCCHH SJCKTPOHOB OOJNBINNE €IWHUIIBI, TO
cuja TOKa B Ienu aHojaa OyaeT OoJibllie CHJIBI MEPBUYHOIO TOKA C Karoja,
BBI3BAHHOI'O JICICTBUEM OCBEICHHUS.

Oco00EeHHO BBICOKOE YCHIJICHHE JIaeT MPUOOP C MHOTOKPATHBIM YCHJICHHEM TOKa
3a CUeT BTOPUYHOM JJIEKTPOHHON 3MHUCcCcHH, n300pereHHbIl A.A. Kybenkum u
MOJTYYMBIIHMKM Ha3BaHUE (POTOIIEKTPOHHOTO yMHOKUTESA (DPIY) (puc. 1.7).

Puc. 1.6. Cxema ¢otosnieMenTa ¢ ycuiieHueM (poToToKa:
K — xaroxm; /I — nuaom; A — anom; @ — CBETOBOI ITIOTOK

CDOTOBJ'ICKTpOHHBIC YMHOXHUTCIIM TPUMCHAIOTCA, TJIAaBHBIM 06pa30M, JJIA
HN3MCPCHUA MaJIbIX CBCTOBBIX ITIOTOKOB (aCTPOHOMI/IH n OIITHYCCKasd



O vvy

vyvYyvw A

D

CHEKTPOMETpUs) U JJsl PETUCTPAlUU KPAaTKOBPEMEHHBIX CJ1a0bIX CBETOBBIX
BCIIBITIIEK (siiepHast PU3nKa U TEXHUKA).

JIroboe n300pakeHue MOKHO paccMaTpuBaTh KaK MHOTOKAaHAJIbHYIO CHUCTEMY
nepenaun  UMHGOPMAIMKM, TPUYEM YHUCIO KAaHAJIOB BBIPAXKAETCA  YHCIOM
pa3perniaeMbIX HIEMEHTOB TiepeaBaeMoro n3o00paxkeHus. J1Jis 3Toro uCmonb3yercs
Hatop 10° + 10° mapamnenbHBIX MHUKPOKAHANOB, KaKIbIi M3 KOTOPHIX paboTaeT
HE3aBUCHUMO, KaK OTAEJbHBIA KAHAJIBHBIN AJIEKTPOHHBIN YMHOXHUTEb.

Puc. 1.7. Dnexrpudeckas cxema GOTOIIEKTPOHHOTO YMHOKUTEIIS:
® — cBeToBoit moTok; K — potokarom; 31, 32, I3 — TUHOIBI;
A —anon; D — nenutenb HanpspKEeHUS

KananbHblli yMHOXHTEIb — 3TO TPyOKa € IJIMHHOM, MpEeBbIIIAIONIEH JUaMeTp B
JECATKH pa3 (OTHOLIEHWE JJIMHBI K nuametpy — 50). TpyOka nMeer npoBoasiue
CTEHKHU, OJarojaps 4yemy NpHIOKEHHAs MEXAYy TOpLaMd Pa3HOCTh MOTEHIMAJIOB
pPa3HOCHUTCS TOKOM II0 BCeU ee JuHe. BHyTpu kaHana — BakyyM. BropuuHo-
AIEKTPOHHBIM SMUTTEPOM CITY>KUT BHYTPEHHSISI IOBEPXHOCTh KaHana. [IpongonsHOe
DIIEKTPUYECKOE II0JIE BHYTPU KaHajga cooOHIaeT JJIEKTPOHY CKOPOCTh B
HaIpaBJICHUU K aHOJAHOMY KOHILY TPYOKHU. DJIEKTPOH yIapsieTcsi O CTEHKY paHbllIe,
YeM BBUICTUT Yepe3 aHOJHOE TOpLEBOe OTBepcTue. BpiOUTBIE mpH 3TOM
BTOPUYHBIE JIEKTPOHBI TAK)KE IBUIAIOTCS B CTOPOHY aHOAA M B CBOIO OYepelb
COyZapsIoTCs co CTCHKOHN u TaK Jaee.
B kadecTBe MOKpBHITHS HCHOJB3YETCS IUIEHKAa METAIMYECKOrO CBHHIA JIMOO
BaHagueBo-pochaTHoro  crekna.  Kosadduument  ycunenus — gocTuraer

e+



108 + 10°, muamerp xanana — 1 MM, mmHa — 50 MM, Hanpspkerue — okono 2 KB. Ipu
CTOJIb OOJIBIIIOM YCHJICHHHM €CTh OMACHOCTh MOHHOW OOpaTHOM CBSA3M: MONaJaHue
MOHOB HA BXOJX BBI3BIBACT IIOBTOPHBIM  JJIGKTPOHHBIM  curHai.  Jlus
OpefoTBpalieHust 3Toro 3¢¢eKkTa KaHAIBHBIM 3JCKTPOHHBIM YMHOXHUTEISM
OpUIAlOT  U30THYTYI0 (opmy (cnupans). bompmumMu — mpenmyiecTBaMu
YMHOXUTENEH SPKOCTH C MHUKPOKAHAJIbHBIMH IUIACTUHKAMH SIBISIOTCA: 1) uX
KOMITAaKTHOCTb | JIETKasl CTRIKOBKA C OOBIYHON (poTOanmapaTypoii; 2) yCKOpsomee
HaNpsOKEHUE CPABHUTEIBHO HEBEIMKO, CXeMa IMUTaHUsl MpeneibHO MpocTa, He
TpeOyeT MarHuTHOro TMoJsl U MOAQPOKYCHUPOBOK; 3) MPOCTPAHCTBEHHOE
paspelieHue OompeaeNsieTcss TOJbKO TIeoMeTpueil Habopa MHMKPOKaHAJIOB, HE
3aBUCUT HU OT HAMNpPSDKEHUS, HU OT YCUJICHUS; 4) OHU HMCKIIIOYAIOT JIOKAJbHBIC
nepecBeTkM U ocneruieHne HaOmoaarens. MKII  oTinyaroTcss  BbICOKOM
MEXaHUYECKOM MPOYHOCTBIO U HE 0OATCA KOHTAKTa C aTMOC(HEPHBIM BO3JIyXOM, HX
MO’KHO IEPEHOCUTh U3 pubopa B mpuodop.

Bo3moxHOCTH Hamero 3peHHs paccMaTpuBaeT CHCTEMa TEIUIOBUICHMSL.
TemnoBuaeHNe TO3BOJSET IMOJyYaTh BUAMMOE H300paKECHHE IO TEIUIOBOMY
(uHppakpacHOMY) COOCTBEHHOMY WJIM OTPAaXKEHHOMY H3JIYYEHHUIO, K KOTOPOMY HE
qyBCTBHUTENIEH Haml ria3. [Ipubop, 4yBCTBUTENBHBI K (DOTOHAM, HCITyCKAaEeMBIM
Opu TEIJIOBOM M3IY4YEHUH, Ha3bIBa€TCS MNPHOOPOM «HOYHOTO BHUACHHS.
OnTHueckue CHUTHAIBI MPeo0pa3yloTcs B IJNEKTPUUYECKHE, KOTOPBIE 3aTeEM
YCHJIMBAIOTCSA M BOCIIPOU3BOJISATCS B BHJE HM300pa)KEHUS HA BUICOKOHTPOIHLHOM
YCTPOWCTBE.

B 70-x romax ObuUIM co37aHbl NPUHLMIIKAIBLHO HOBBIE, OoJjiee MPOCTHIE
YCTPOMCTBA, B KOTOPBIX TEIUIOBOE H300pakeHHe, Oe3 mpeoOpa3oBaHUs B
AIIEKTPUYECKUE CUTHAJBI, MPOCLUPYETCS HA DKPaH, MOKPBITHIII TOHKUM CJIOEM
BEII[ECTBA, HM3MEHSIONIETO CBOU ONTHYECKHE XapaKTEPUCTHKU (KO0dPPUIMEeHT
OTPaXEHUS WJIM NPONYCKaHWs, WHTEHCUBHOCTb WJIM IBET CBEUEHUS) TMOA
BO3/ICIICTBHEM TEIUIOBOro M3nyuyeHus. Ha skpane MOXHO HaOMI0AaTh BUAMMBIE
u3obpaxkenuss W ¢otorpadupoBaTh MX. B KauecTBe  TemmeparypHO-
YYBCTBUTEIHHBIX BEIIECTB MCTOIB3YIOTCS KHUAKHE KPUCTAIUIBI, KPUCTAIIIMUYECKHE
JFOMUHO(OPHI, TOTYTIPOBOTHUKOBBIC IIJICHKH, TOHKAE MAarHUTHBIC TIJICHKH.

CucreMbl TEIJIOBHIEHUS TPUMEHSIOTCS IS 0030pa MECTHOCTH, OXPaHbI
OKpYy)XalIenl cpeapl, OOHapyXEHHUS JIECHBIX TI0KApOB, KOHTPOJIA KadecTBa
npoaykuun. [IpenMyIecTBOM CHUCTEM TEIUIOBUACHUS SBISACTCS WX CIIOCOOHOCTH
paboTath B 11000€ BpeMs CYTOK U B HEOJIaronpHsITHBIX TIOTOTHBIX YCIOBHSIX.

2. METO UBMEPEHUSA

Jlnst mpoBeeHust mabopaTopHOil paboThl ucmoib3dyeTcs: ycraHoBka DIIK-10
(puc. 2.1). YcTaHoBKa MO3BOJISIET UCCIIEA0BATH BOJbTAMIIEPHBIE XapaKTEPUCTUKH B
IIMPOKOM  HHTEpBaJe OCBELICHHOCTEeW. lIpeaensl W3MepeHHsT aHOOHOTO
HanpspkeHus: B npsmMoMm pexxume 0 + 5 B, B oopatnom — 0 + 2,5 B. Ilpenensi
n3Mmepenus Gorotoka ot 0 10 9,99 MKA.



YcTaHOBKa  COCTOMT W3  OOBEKTa  HMCCIEJOBaHMSI M yCTPOWCTBa
U3MEPUTENIHOTO, BBINOJIHEHHBIX B BHUJI€ KOHCTPYKTHBHO 3aKOHYEHHBIX W37ENUH,
YCTaHABIMBAaEMbIX Ha JIAOOPaTOPHOM CTOJIE U COEAMHEHHBIX MEXIy CcOoOoM
KabeneM.

OOBbeKTa HccnenoBaHus KOHCTPYKTUBHO BBIIIOJIHEH B BHUJIE COOPHOTO KOpITyca,
B KOTOPOM YCTAHOBJIEHBI OCBETUTENb (PTyTHasl JlaMIla) ¢ UCTOYHUKOM IHUTaHUA,
0510k HUHTEepP(HEPEHIMOHHBIX CBETOMGUIBTPOB 1-4 U yCTpONCTBa pPEryIUpOBKU
ocemeHHocT. [lomoxenne «0» Onoka CBETOPHIBTPOB  COOTBETCTBYET
MOJIOKEHUIO CBeTa 0e3 CBETOPHIBTPOB U MOXKET MPUMEHSTHCS IS CHSTHUS
MHTETPAIBbHBIX BOJBTAMIIEPHBIX U JIOKCAMIIEPHBIX XapaKTEPUCTHK, a MOJIOKEHUE
«5» — TMepeKpbIBaeT JIaMITy W UCHOJb3yeTcs JUis ycTaHOBKHM HyJs. K kxoprycy c
MIOMOIIBIO KPOHIITEHHA MPUKPETUICH YCUIUTENh (POTOTOKA, HA BEPXHIOIO KPBIIIKY
KOTOPOTO YCTaHABJIMBAIOTCS CMEHHBIE (POTOTPUEMHUKHU ¢ PoTodieMenTamu O-8 u
®-25. Tlpu ycraHoBKe (OTONPUEMHUKOB HMX IMPUEMHOE OKHO COBMEIIAIOT C
BBIXO/IHBIM OKHOM OCBETUTEJIS M 3aKPbIBAIOT IIPU ITOMOIIY OJICH/IBI.

Ha nepenneii mnaHenn oOBEKTa UCCIEIOBaHMS HAXOJIUTCS  CETEBOU
BBIKJIIOYATENh C MHIUMKATOpPOM BKIIOUeHUs cetu. Ha 3anHeld manenu oObekTa
UCCJIEJOBaHMSI PACIOIOKEHbI KIEMMa 3a3€MJICHMS, JEpKaTeNU MpeloXpaHuTenen
U ceTeBod MHYp ¢ BUIKOH. Ha GOKOBON CTEHKE pacroyioKEHO BBIXOJHOE OKHO
OCBETUTENSI U YCTPOMCTBA Jii CMEHBbl HMHTEP(EPEHLMOHHBIX CBETO(UIBTPOB
PETYIUPOBKM OCBEIICHHOCTH. Ha OOKOBBIX MOBEPXHOCTSX YCHIUTENSI (OTOTOKA
PacroNOKEHbl COSAMHUTENBHBIN MIHYP C Pa3beMOM IS MOAKIIOUEHHUsT 00BbeKTa
WCCIICIOBAHMS K YyCTPOWCTBY M3MEPUTEIBHOMY M PETYIIATOPHI OanaHca yCUIUTENsS
I'PYBO u TOYHO.

-




Puc. 2.1. Ycranoska ®I1K-10

YCTpONCTBO  M3MEPUTENIBHOE  BBIMOJHEHO B BHJAE  KOHCTPYKTHBHO
3aKOHYEHHOTO Hu3Aenus. B HeM npuMeHeHa OAHOKpHUCTalbHass MUKpo-OBM c
COOTBETCTBYIOIIMMHU  JIONOJHUTEIBHBIMA  YCTPOMCTBAMH,  IMO3BOJISIOIIMMU
MPOU3BOJAUTH HU3MEpPEHUA TOoKa (HOTODJIEMEHTa, YCTAHOBJIEHHOTO B OOBEKTE
UCCIICIOBAHUSI, YCTAaHABIMBaTh W H3MEPATh NUTAIOIICE HAIpPSIKEHHE Ha
dboTodIEMEHTE, a TaKXKe OCYIIECTBIATh (PYHKIUU YIPABICHUS YCTaHOBKOM
(ycTaHOBKa pPEXHUMOB MPSMOTO WJIM OOpPaTHOTO M3MepeHus u T.1.). B cocras
YCTPOMCTBA U3MEPUTEIBLHOTO BXOJAT TAKKE UCTOYHUKH €0 TTUTAHUS.

Ha nepenneit manenu yCcTpoOMCTBA M3MEPUTEIBHOIO Pa3MELIEHBI CIENYIOLINE
opranbl ympaBiieHusa W uHAuKauuu: KHonka [IPAMAS-OBPATHASA ¢
COOTBETCTBYIOIIMMY MHANKATOPAaMU — IIPEAHA3HAYEHA ISl BKIOYEHHUSI IIPSMOTO U
0o0paTHOro pPeXUMOB U3MEPEHUS; KHONKU «+», «-» 1 CbPOC — npenHa3zHaueHbl
JUIsL PETyJIMpPOBKU HAaNpsDKeHUsT Ha (OTORJIEMEHTE U ero cOpoca B HOJb;
WHIUKaTOpbl B M MKA — mpenHa3HayeHbl Uil MHAUKAIIMU 3HAYEHUN BEJIWYWH
HanpspKEeHUs Ha PoTo3eMeHTe U (POTOTOKA B IpoIecce pabOThl.

Ha 3agnen nanenu ycTponcTBa U3MEPUTEIBHOIO PACIIONIOKEHBI BBIKIIFOYATEIb
CETb, «xnemma 3a3eMiieHUs, JIepKaTelud  MNpeAoXpaHuTeled  (3aKPBITHI
MPEIOXPAHUTENFHONM CKOOOM), CeTeBOM IIHYp C BWIKOM U pa3beM s
HOJIKJIFOUEHUST O0OBEKTA UCCIIEI0OBAHUS.

Y CTpONUCTBO U3MEPUTEIIBHOE NPU ITOMOIIM CETEBOTO IIHYypPa MOIAKIIOYAECTCS K
cetu 220 B, 50 I'11.

3. BBIITIOJIHEHUE PABOTbI

3.1. Bxurouuth mpubOpPHI B CETh.

3.2.  YCTaHOBUTH B MOJIOXKEHHE «5» OJIOK CBETOPHIBTPOB U PETYIATOPAMHU
OaylaHca yCUJIMTENSI «Trpy00» M «TOYHO» OTPEryJUpOBaTh TMOKA3aHUS
BOJITMETPA X MUKpOaMIIepMeTpa 10 HyJIsl.

3.3. JlaTth 1amMme oCBeTUTE/IsI MPOrPeThes B TeueHue 15 MuHyT.

3.4. VYcranoButh cBeTodmiIbTp 1 (A =407 HM).

3.5. CHATHP BOJBTAMIICPHYIO  XapPaKTEPUCTHKYy TPH  MaKCUMAaJIbHON
OCBEIICHHOCTU (KpaliHee MOJI0KEHUE KOJIbIAa YCTPOMCTBA PETYIMPOBKH
OCBEIICHHOCTU TIPH €Tr0 MOBOPOTE MO YaCOBOW CTPENIKE) NJISi TPSIMOTO
HaIpsHKEHUS, TaHHBIE 3aHeCTH B Ta0. 3.1.

Tabnuya 3.1

uB| 0 05|10 ] 15|20 | 25| 30 | 35| 40 | 45 | 50

|, MKA




3.6. Haxatp KHOTIKY «cOpOC» M YCTAaHOBUTH 00paTHOE HANPSKEHUE.

3.7.  YMEHBLIUTH TOK JI0 HYJIS U ONPEAEIUTh 3alIUPAIOILee HAPSKEHHE.

3.8.  CHATb BOJBTAMIIEPHYIO XapaKTEPUCTUKY PH MAKCHMAJIBHOM OCBELIEHHOCTH
17151 OOpaTHOTO HANPSHKEHMUS, TAaHHbIE 3aHECTH 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. IIpomenaTts myHKTHI 3.5—3.8 1151 MUHUMAJIBLHOW OCBEIICHHOCTH (KpaitHee
MOJIO’KEHUE KOJIbIIa YCTPOMCTBA PETYIMPOBKUA OCBEIIEHHOCTH TMPH €To
MOBOPOTE MIPOTUB YaCOBOU CTPEIKH).

3.10. Tloctpouts rpaduku 3aBucumoctu |=f(U) nmns makcumanbHOH W
MUHUMAaJIbHON OCBEUIEHHOCTEH Ha MUJUIMMETPOBOM Oymare.

3.11. YcranoBuTh CBETOGUIBLTD 4.

3.12. Ilponenats mnynktel 3.5-3.7 u 3.9-3.10 ans cBertodmibrpa 4
(A =578 um).

3.13. CpaBuuts a5 cBetodmisTpoB 1 u 4 Toku Haceimenus mpu U = 5 B.

3.14. OmpenenuTh KWHETHYECKYIO OJHEpruto  (GOTodNeKTpoHa it 1
ceeropmisTpa 1o Qopmysne T =€U, rme e — 3apsam snexrTpona,
U — 3anuparoiiiee HanpspKeHUE.

3.15. OmpenenuTh MaKCUMaNbHYIO CKOpPOCTh ¢oTOodNeKkTpoHa st 1

2eU

cBetodmiibTpa 1mo popmyie Vmax = , TIe M — Macca 3JIeKTpOoHa.

3.16. Ompenenuts paboTy BhIXOAa (OTOINEKTpOHA H3 MeTaa s |

h
ceeropunbpTpa o popmyne A= Tc—eU , tne h — mocrosianas [Tnanka,

C - CKOPOCTb CBETA B BaKyyMe€, A — JIIMHA BOJIHBI.

A
3.17. Omnpenenuth kpacHyto rpanuiry Gotodddekra no hopmyne VO = P

IIpumeyanus:

1. JlmuHbl BOJIH nponyckaHus UHTep(PepeHIUOHHBIX cBEeTOPMIbTPOB: 407 HM
(1), 435 am (2), 546 um (3), 578 um (4). B ckoOkax ykazaHbl HOMeEpa
CBETOQUIBTPOB, YKAa3aHHbIC HA YCTAHOBKE.

2. 3HaK «MUHYC» MPU 0OPATHOM PEXUME U3MEPEHUS HE UHIULIUPYETCS.

3. PexxuM pabOThl YCTAaHOBKHM MPEPBIBUCTHIA — uepe3 Kaxiable 45 MUHYT
paboThl nenaercs nepepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kaxoii ¢oroaddexr Ha3piBacTcss BHEIIHUM? OCHOBHBIE 3aKOHBI BHEIIIHETO
dboTorpdexra.

2. OOBSICHUTD 3aKOHBI POTOIPPEKTA C TOUKH 3PEHUS KBAHTOBOM TEOPHH.

3. MoxxHo 1 OOBSICHUTH (POTOIPPEKT C TOUKH 3peHHUs KIACCHUECKON
ANEKTPOAMHAMUKH ?

4. Ha3zBatb TUIBI POTOIIEMEHTOB.

5. Jlatb ompeaeneHUs: CBETOBOTO TOTOKA, OCBEIICHHOCTH, CHJIBI CBETa.
CdhopmynrpoBaTh 3aKOHBI OCBEIIIEHHOCTH.

6. Uro Takoe  BTOpWYHas  dJEKTpoHHas  smuccusa?  KoHcTpykius
(OTORIIEKTPOHHBIX YMHOXKHUTEECH.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OueHKa «5» CTaBUTHCS, €CIM yYalIUHCS BBIMOJIHSAET padOTy B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJIMMOU TMOCIEJOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEpPEHU;  CaMOCTOSITEIbHOM  pPAallMOHAJIBHO  MOHTUPYET  HEOOXOIHUMBbIE
000pyI0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00eCIIeunBaOIINX
MOJTy4Y€HHUE MPABUIBHBIX PE3YJbTATOB U BBIBOJOB; COOIIOAAET TPeOOBAaHUS MTPaBUII
0€30MMacHOCTH TPYJa; B OTYETE MPABUIBHO M aKKYpaTHO BBIMOJIHSET BCE 3aIUCH,
TaOJIMIbl, PUCYHKH, YEpPTEXH, I'padUKH, BBHIYMCICHUS; MPABUIBHO BBIMTOJIHSAET
aHaJIN3 ITIOTrPETHOCTEN.

— OueHka «4» cTaBUTCS, €CIHM BBINOJIHEHBI TPEOOBaHUS K OLEHKU «5», HO ObLIH
JOMYUIEHbl JIBa-TPU HEI0YeTa, He Oojee OJHOM Herpy0oil OMOKA W OJHOTO
HEJ0YeTa.

— OueHka «3» cTaBUTCA, e€ciii paboTa BHIMOJIHEHA HE TMOJHOCTBHIO, HO 00BEM
BBINIOJIHEHHOM YacTW TaKOB, MO3BOJIIET MOJYYUTh TMPABUIIbHBIE PE3yJbTaThl U
BBIBOJIBbL: €CJIM B XOJI€ TIPOBEJICHUS ONBITA U U3MEPEHUM ObUTH JOMYIIEHBI OITMOKH.
— OrmeHka «2» CTaBUTCS, €Clu paboTa BBINOJHEHAa HE TMOJTHOCTBIO M 00bEeM
BBITIOJIHEHHOM 4acTH pabOT HEe MO3BOJIAT ClIeNaTh MPaBUJIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUS, HAOJI0ICHUS TIPOU3BOAMINCH HEMPABUIIBHO.

Tema 6.2. ®u3uka aToMa M1 aTOMHOIO siipa

YcrHblii onpoc (YO)



1.B dem 3akiroyaercs sIBJICHUE PAJUOAKTUBHOCTHU?

. KakoBa npupoja paainoakTUBHOTO U3ITyYEHUs?

. Hanummre 3aK0H palnOaKTUBHOTO pacmaja.

. UTO Ha3bIBAIOT NEPUOJIOM MOTypacnaaa?

. KakoBbI yCTpO#CTBO U AciicTBUE KaMepbl Bunbcona u cueruunka I'elirepa?
. Pacckaxkute o Mmoaenu siapa no MiBaneHko - ['elizenoepry.

. UTO Ha3bIBaIOT MAaCCOBBIM YUCIIOM?

. Kak ompenenstor nedext Macchl 1 SHEPTHUIO CBA3H sipa?

. Uro Takoe saepHas peakius?

10. UTo mOHUMAIOT MOJI UCKYCCTBEHHON PaIMOAKTUBHOCTHIO?

11. Kakyro siiepHYIO peakliiO Ha3bIBAIOT LIETTHON ?

12. JlaiiTe MOHATHE KPUTUUECKOW MACCHI.

13. Pacckaxkute 0 MOJIy4EHUH U IPUMEHCHUN PAJUOAKTUBHBIX U30TOIOB.
14. Pacckaxxute 0 MepCreKTUBAX Pa3BUTUSA ATOMHOW SHEPTETUKHU.

15. Kakoe Onosiornueckoe BO3/I€MCTBUE OKA3bIBAIOT PAIHMOAKTUBHbBIC U3TyUCHUS
Ha KMBOU OpraHu3m?

16. Kakue yacThilbl Ha3bIBAIOT 3JIEMEHTAPHBIMU ?

O 00 1 ON DN K~ WD

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

Kpurepun ouenku:

Otmetka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIAHBI ONPEJAEICHUS U PACKPBITO COAECPKAHUE NTOHATHI, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

AL A0KA3aTCIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU A, BEIBOJBI U3 H&6J’IIOI[€HHI>1,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUs.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHUEe MaTepuasa

B OCHOBHOM IPaBWJIBHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

OnpeieSICHNs] TOHSATUN HETOJHBIE, TONMYIIEHb HE3HAYUTEIIbHbIE HAPYIICHUS
MOCJICA0OBATEILHOCTH U3JIOXKEHUS, HEOOIbIITNE HETOYHOCTH IIPH UCITOIH30BAaHUHU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIICHUSIX

MPABWJIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
MOHUMAIOIIU)

OtmeTka «3»
YCBOEHO OCHOBHOE COJIepKaHHe yueOHOIro MaTepuaia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/a TIOCICIOBATEIHHO



OTIpEJICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE WCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U OOOOIICHHS U3
HAOJFOICHUM, TOTYIIEHBI OIMTMOKH TIPH UX U3JI0KCHUH

JOTYIIEHBI ONTMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUN

MIPaBUJILHBIC U YETKUE OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBI IPyObIe OMKMOKY B ONPEEICHUN MTOHATHM, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

TecTupoBanmue (T)

1. Kak Ha3pIBaeTCs MUHUMAaJIbHAS MOPIUS SHEPTUHU, KOTOpasi U3JIy4aeTcs Uin
MOTJIOIIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOPIyCKyJia

r) ahup

1) KBapK

2. Kto otkpsut hoToanexkrpudeckuii ekt 6611 B 1887 roay (...)? Ko B 1888—
1890 rogax skcriepuMeHTaNBHO HccieaoBall Gporodnekrpudeckuit apdexr (...)?
KTto BBIMOSMHUI HanboJiee MoJIHOe uccieoBanue siBjaeHus Gorodrddekra (...) B
1900 r.?

a) I'. Tepi; A. Croneros; M. [Tnank

0) A. Ditawrreiin; I'. I'epi; A. CtoneroB

B) I'. T'epur; A. Croneros; ®. Jlenapy

r) A. Ditamreiin; A. Cronetos; @. Jlenapn

n) A. Croneros; I'. I'epir; A. DifHiTelH

3. 13 wero cocrour siapo aroma?

a) IPOTOHOB

0) PIIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB

I') Y-KBaHTOB

1) 2JIEKTPOHOB, HEUTPOHOB U MPOTOHOB

4. Kako¥i u3 aHHBIX BEJIMYMH MIPOMOPIIMOHANIbHA SHEPTUS KBaHTa?
a) JVINHE BOJIHBI.
0) yacTtoTe KoJieOaHuH.



B) BPEMEHU U3ITyYECHHUS.
I') SIEKTPUYECKOMY 3apsly siapa.
1) CKOpocTH (OTOHA.

5.51BneHue ucycKaHus AJIEKTPOHOB BEIIECTBOM TOJ1 IEHCTBUEM
AJIEKTPOMArHUTHBIX U3JTyYCHUI HAa3bIBACTCS:

a) DJIEKTPOJIU3.

0) porocunres.

B) poTtoapdexT

T) 3JIEKTpU3aLIHSL.

1) ylapHasi MOHU3ALIUSL.

€) peKOMOUHAIIHSL.

6.IIpennoxun saepHyo MOIeTh CTPOCHHS aTOMa:
a) [1. Tomricon.

0) D. Pezepdopn

B) A. bekkepens.

r) B. I'eiizenOepr.

n) H. bop

7.0mnpenennure, B KaKUX U3 MEPEUYNCICHHBIX HUKE COCTOSIHUN BEIIECTBO MOKET
WCITYyCKaTh JUHENYATBIN CIIEKTP U3ITYyYEHHUS?

1. TBEpIOE COCTOSTHNE MPU BBICOKOW TEMIIEpAType

2. )KUJKOE COCTOSTHUE MPU BBICOKOU TEMIIEpAType

3. ra3000pa3HOe COCTOSIHUE MTPHU BBICOKOW TEMIIEpaType

4. ra3000pa3HOE COCTOSIHME MPU HU3KOM Temreparype

a) TOJBKO 1.

0) ToJIBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

1) B coctosiusx 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JIIOOOM COCTOSIHHUH.

8. Uto Takoe a-u3myyeHue?

a) DJIEKTPOMATrHUTHBIE BOJIHBI
0) [ToTokx HEHTPOHOB

B) [loToK nMpoTOHOB

r) [loTOK simep aTOMOB renus
1) HET MPaBUWJIBHOTO OTBETA

9. Urto onpenensieT aTOMHbII HOMEp AyieMeHTa 2.7
a) CKOJIBKO B SIIp€ HaXOJUTCS JIEKTPOHOB
0) CKOJIBKO B AJIp€ HAXOAUTCSI HEUTPOHOB



B) CKOJIBKO B SI/Ip€ HAXOJIUTCSI TaMMa-KBAaHTOB
I') CKOJIBKO B sIJIp€ HAXOAUTCS IPOTOHOB
1) 3aTPYIHSIOCH OTBETUTD

10. Yro Takoe nepuoa noiypacmnanga T-pagroakTUBHBIX saep?

a) BpeMsi, B TeUeHHE KOTOPOT0 YHCIIO PAJAHOAKTHUBHBIX siZiep B 00pasiie
yMenblinaercs B 10 pas

0) BpeMmsi, B T€YEHHE KOTOPOTO YHCIIO PAIMOAKTUBHBIX siiep B oOpasiie
YMEHBIIAETCS B 2 pa3a

B) BPEMSI, 110 MCTEUEHHH KOTOPOTO B PAIHOAKTHBHOM 00pa3Iie OCTAHETCS \2
palOaKTUBHBIX SIACP

T') BpeMsi, B TEUEHUE KOTOPOTO YHCIIO PAJAUOAKTUBHEIX sifiep B 00pasiie
yMmeHbIaercs B 50 pas

1) 3aTPYIHSAIOCh OTBETUTD

11.13 aToMHOTO siipa B pe3y/ibTaTe CaMONPOU3BOJILHOTO MPEBPAILICHUs BBUIETENIO
PO aTOMa Ireiusi. ITO OTHOCUTCS K CJIEAYIOIEMY BUY PaJUOaKTUBHOTO
pacnana:

a) anb(da-pacna.

0) Oera-pacrma.

B) raMMa-U3JIy4CHHUE.

I') IPOTOHHBIN pacnaj

1) IBYXIIPOTOHHBIN pacrnaj

12.KoadpuimeHT nponopunoHanbHOCTA MEXAY SHEPTUEN KBAaHTA U YaCTOTOM
KOJIeOaHMI1 Ha3bIBAETC:

a) nocrosinHas bonbimana.

0) mocrosiHHas PunGepra.

B) ITOCTOSIHHAsI ABOTaapo

r) noctostHHast Papases.

1) noctostHHas [1manka

13. Yto Takoe KpuTHYECKasi Macca BEIIecTBa?

a) HaMMEHbIIIas Macca JESIIErocs BelecTBa, MPU KOTOPOH yiKe MOXKET
MPOTEKATh IEMHA SICPHAs PEAKIIUS TCTICHUS

0) Macca AeJsIIerocs BeIecTBa, paBHask MOJISIPHOM Macce ATOro BellecTBa
B) Macca JICJISIIEeTrocs BeIIeCTBa, MOJTHOCTHIO 3aMOJIHSIONIAs] aKTUBHYIO 30HY
peaxkTopa

') Macca JeNSIIerocs BenecTna, paBHas 235 kr

1) 3aTPYAHSIIOCH OTBETUTD

14. UTo U3 HUXKE NMEPEUNCICHHOTO MOKET ObITh 3aMEIJIUTENSIMU HEHTPOHOB B
AJIEPHOM peakTope?

a) TshKeNast BoJa Uiy rpadut

0) 6op mnm KagMuit



B) €JI€30 UM HUKEIh
r) OCTOH WJIU TIeCOK
1) 3aTPYIHSIOCH OTBETUTD

15. Uccnemyembrit obpasert, coaeprkamuii N pagroakTUBHBIX S7Ep, CHadalia
oxyiaxkaarot 10 —40 °C, a 3aTem noMemarT B MarHUTHOE 1ojie. I3MeHuTCs v ipu
ATOM KOJIMYECTBO PATUOAKTUBHBIX SIJI€P, KOTOPHIC PACIAINCH 3a BPEMSI, PABHOE
JBYM IIEpHOJaM Morypacnana?

a) U3MEHHUTCS HE3HAYUTEIBHO

0) U3MEHUTCS TOJIBKO MPU OXJIaXKJACHUU 00pa3ia

B) U3MEHUTCS TOJIBKO MPU BHECEHUH B MAarHUTHOE T0JIE

T') U3BMEHUTCS, eclii 00pasell CHavajaa OXJIaauTh, a 3aTEM BHECTH B MAarHUTHOE
roJie

1) HE U3BMEHUTCS

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

Kiaouu Kk Tecram:
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OTBET

Kpurepuun ouenku:

— «2» BBICTABIISIETCS OOy4YarOIIeMycs, eClu Habpas MeHee S 0aioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 8-6 6amios;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 9-11 6amos;

— «5» BBICTaBIIsIETCS 00OyUaroniemycs, 3a 0osee 12 6aios.

3aganus s caMocTosiTe/ IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

Pa3Butue B3riIsi10B HAa CTPOCHUE BEIIECTBRA.
Moaenu cTpoeHust aTOMHOTO Spa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJAOPO/IA.
Snepnas moaenb aroma.

Omnwiter D.Pe3epdopra.

Mogaens atoma Bogopoaa mo H.bopy.

KBanToBbie nocrynartsl bopa.

Jlazepsl.

ONOOThWNE



9. PagnoakTUBHOCTS.

10.3akoH pagnoaKTUBHOTO pacriaja.

11.PagroakTHBHBIC MPEBPAIICHUS.

12.CrniocoObl HAOIIOICHUS M PETUCTPALINK 3aPSIKEHHBIX YacTHII.
13.9¢dext BaBuinona - YepeHkona.

14.TToy4ueHNE paIuoOaKTUBHBIX H30TOIIOB U UX MPUMCHEHHE.
15.bronorndyeckoe ACHCTBUC paInOaKTUBHBIX M3 TyYCHUN.
16.2OneMeHTapHbIC YaCTHUIIBI.

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

Kpurepun onenku:

OtMmeTKka «5»

TIOJTHO PACKPBITO COJIEP)KaHKUE MaTepurasa

YETKO W MPABUJIBHO JIAHBI OTIPEJICIICHHS M PACKPBITO COJEpKaHue TTOHSATHM, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTENbCTBA UCIIOJIB30BAHBI PA3INIHBIC YMEHUS, BEIBOIBI U3 HAOTIOCHUH,
OIILITOB

OTBET CaMOCTOSTEIIbHBIN, HCIIOJIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeAeIeHUs TOHATHI HETOJHbIC, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIIICHHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MIPU UCIIOJIH30BAHUHN
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MPAaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MTOHUMAIOIITU )

OtMmetka «3»

YCBOEHO OCHOBHOE COJIepKaHne y4eOHOro MaTeprasa, HO U3JI0KEHO
¢dbparmMeHTapHO, HE BCEria MOCIe0BaTEIHHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MCIIOIH30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHHS U3
HAOJI0/ICHUH, TOMYIIEHbI OIIHOKH MPH UX U3JI0KEHUH

JIOTYIIIEHbI OITMOKHU U HETOYHOCTU B UCIIOJIb30BAaHUU HAYYHON TEPMUHOJIOTHUH,
OIPEJICIICHUE TTOHSITUIA

MPaBIJIbHBIC U YETKUE OTBETHI HAa BOMPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (o3UIMs KPUTHUK)

OtMmeTka «2»



® OCHOBHOE CO/IepKaHHE y4eOHOr0 MaTepuasa He PacCKpbITO

® HE JIaHbl OTBETHI HA BONPOCHI HABOASIIETO U KOHKPETU3UPYIOLIETO XapakTepa
JOMYIIEHBI TPYOBIC OIMTUOKY B ONIPEICTICHUH TIOHSITHH, PX UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopnasi padora Ne 17
HN3y4yeHue TPEKOB 3apPSIsKEHHBIX YACTHIL 110 TOTOBbIM (oTorpadusim.

eJib: OOBSICHUTD XapaKTep JBIXKECHUS 3apsHKEHHBIX YaCTHII.
Oo6opynoBanme: _(ororpaduu TpeKOB 3apsKEHHBIX YACTHIl, TOJYYCHHBIX B
kamepe BuiibcoHa, my3bIpbKOBOM Kamepe U (POTOIMYIIBCHUHU.

TeopeTnueckoe 000CHOBAHHUE

[Ipu BBINOTHEHUU AAHHOW JTaOOPATOPHOM pabOTHI CAEAYET TOMHUTh, YTO:
a. JUIMHA TpeKa TeM 0oJiblle, YeM OOJbIIEe YHEPTHS YaCTHUIII (U YeM
MEHbIIE TIOTHOCTh CPEIBI);

b. TOJIIHNHA TPCKa TCM 60J'II>IH€, yeM OOJIbIIIe 3apsAaa 4aCTUulbl 1 YCM
MCHBIIIC €€ CKOPOCTh,

C. NpH JBWKCHUU 3apsDKCHHOM YaCTHUIBI B MATHUTHOM I10JI€ TPEK €€
MOJTYy9aeTCsl ICKPUBJICHHBIM, PUYEM PATNyC KPUBU3HBI TPEKA TEM
OoJiblile, 4eM 0OJIbIlIe Macca U CKOPOCTh YaCTHUIIbI U YEM MEHBIIIE €€
3apsId MOYJTh HHAYKITMM MAarHUTHOTO TIOJIS:

d. wacTuia qBUraNach OT KOHIIA TPEKa ¢ OOJIBIINM PaJnyCOM KPHBHU3HBI K
KOHIly C MEHBIIIMM PauyCcOM KPUBHU3HBI (paguyc KPUBU3HBI IO MEpe
JBW)KCHUSI YMEHBIIIAETCS, TAK KaK U3-3a COIMPOTUBIICHUS CPEJIbI
YMEHBIIAETCS CKOPOCTh YaCTHIIBI).

HODHHOK BBIIIOJIHCHU A DaﬁoTbI

3adanue 1. Ha nByX 13 Tpex npeacTaBieHHbIX BaM (ororpadwuii (puc. 1,
2 u 3) n300paxeHbl TPEKU YACTHIL, IBIDKYIITUXCSI B MATHUTHOM TIOJIC.
VYkaxute Ha Kakux. OTBET 000CHYHTE.

3aodanue 2. Paccmotpute Gororpaduro TpeKOB 0-4aCTHII,
JIBUTaBIINXCS B Kamepe Buiibcona (puc. 1), 1 oTBEThTE Ha
JTAHHBIE HIKE BOIIPOCHI:

1. B xakoM HampaBjeHUH JABUTATUCH O-4aCTULIBI?

2. JInuHa TPEeKOB 0-4acCTHI] MPUMEPHO ouHaKoBa. O




YEeM 3TO TOBOPUT?
3. Kak MeHsiiach ToIMHa Tpeka Mo Mepe ABMxKeHus yacTull? Yto u3 sToro
ciaenyer?

3adanue 3. Ha pucynke 2 nana ¢ororpadus
TPEKOB 0-4acTHIl B kKamepe Buibcona,
HAXOJIMBILIEHCS B MATHUTHOM TIOJIE.
Omnpenenure no 3Toi hoTorpaduu:
1. Tlouemy MeHSIHCH panycC
KPUBH3HBI U TOJIIIUHA TPEKOB 10
Mepe IBWKCHUS (-4acTHIl?

2. B Kxakyro cCTOpOHY ABUTAIHUCH YACTHUIIbI?

3adanue 4. Ha pucynke 3 nana portorpadus Tpeka 3J1eKTpoHa B
y3bIPbKOBOI KaMepe, HAXOAMBIIEHCS B MArHUTHOM MoJie. Onpeaenure mno
sToi pororpadun:

1. Tlouemy Tpek umeet hopmy ciupaiu’?

2. B xakoM HampaBJIeHUHW ABUTAJICS DJCKTPOH?

3. YTo MOIJIO MOCTYKUTh IPUUUHON
TOI'0, YTO TPEK IEKTPOHA HA PUCYHKE
3 ropaszio JJIMHHEE TPEKOB (- YACTHULL
Ha PUCYHKE 2

Kontpomupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu ouenku:

— OrieHKa «5» CTaBUTHCS, €CIU yYaIIUNCs BBITOJIHIET padOTy B MOJHOM 00BEME C
coOJo/IeHueM HEO0OXOAMMOW TOCIIEIOBATEIbHOCTA MPOBENCHUS ONBITOB U
U3MEpPEHU;  CaMOCTOSITEJIbHOM  pPAllMOHAJIBHO  MOHTUPYET  HEOOXOIUMBbIE
000opyI0BaHNE; BCE OMBITH MPOBOJNT B YCIOBUSX M PEXKUMAaX, 00CCIICYHBAIOIINX
MOJIYYCHHUE TIPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOIOAACT TPEOOBAHUS MPABHII
0e30macHOCTH TPy/Aa; B OTYETE MPABUIBHO M aKKypaTHO BHITIOJNHSIET BCE 3aITUCH,



TaONHIBI, PUCYHKH, YEPTEXKH, TpadUKH, BBIUYMUCICHUS; MPABUILHO BBITIOTHSICT
aHaJu3 MOTPEUTHOCTEM.

— OueHka «4» CTaBUTCS, €CJIM BBIMIOJIHEHBI TPEOOBAHMS K OLICHKU «5», HO ObLIN
JOMYUIEHBI JIBa-TPU HeIoYeTa, He Oojee OJHOM Herpy0oil OIMOKA M OJHOTO
HEJI0YETA.

— Ouenka «3» cTaBUTCA, e€clii paboTa BHIMIOJIHEHA HE TMOJHOCTBHIO, HO O00BEM
BBITIOJTHEHHOM YacTH TAaKOB, IO3BOJIAET IOJYYUTh MPABUIIBHBIE PE3YJIbTAThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUM ObLTH JOMYIIIEHBI OIITHOKH.
— OrmeHka «2» CTaBUTCS, €CIU padoTa BBINOJHEHA HE MOJHOCTHIO U 00bEM
BEITIOJITHEHHON 4acTH paboOT HE MO3BOJAT CHeNaTh MPaBUILHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHMSI, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMIINCH HETIPABUIIBLHO.

KounrpoabHasi padora Ne 6
ITo pa3neny «JjieMeHTHI KBAHTOBOW QUKW

Bapmanr 1.
JlaiiTe xapaKTepuCTUKY (PU3NUECKOTO SBJICHUS: aHHUT UIISILIHSL.
JlaiiTe XapakTepUCTUKY 3aKOHA PaJUOAKTUBHOIO pacnaja.
Kakyro MakcumManpHyI0 KHHETHYECKYIO SHEPTHIO UMEIOT 3JIEKTPOHBI, BEIPBAHHBIE
U3 oKcujia 6apusi, mpu o0JydyeHUH cBeToM ¢ yactoroit 1015 I'n?
Bapuanr 2.
JlaliTe XapakTepUCTHKY TUIAHETAPHON MOJIEIIM CTPOEHHUS aTOMA.
JlaiiTe XapakTepucTUuKy (PU3MUECKOTO YCTPOICTBA: (DOTOIIEMEHT.
AKTHBHOCTH PaJJMOAKTUBHOI'O 3JIEMEHTA YMEHbIINIIACH B 4 pa3a 3a 8 cyrok. Halitu
Iepuo noJrypacnaja.
Bapwuanr 3.
JlaiiTe XapakTEpUCTUKY MOJEIN CTPOCHUSI AaTOMHOIO SIpa.
JlaliTe XapakTepucTUKy Teopun DUHIITEHHA 7151 hoTodddexTa.
HaiiTi yacToty usnydenus, Macca pOTOHOB KOTOPOTO paBHA Macce MOKOs
ANeKTpoHa?
Bapuanr 4.
JlaiiTe XapakTepUCTUKY KBAaHTOBOW MOJEIN CTPOEHHUS aTOMA.
JlaiiTe XapakTepUCTUKY TEOPUU OTHOCUTEIIBHOCTH.
Haiitu sHepruto cBsizu anapa aeirepus 2 1H?
Bapuanr 5.
JaiiTe XxapakTepucTuKy (PU3MUECKOTO SIBJICHUS: TEPMOsIIEpHAas PEaKIIMsl.
JaiiTe XapakTepucTuky (GU3MUYECKOro yCTpoiicTBa: kamepa BuiibcoHa.
Omnpenenute dHEPTHUIO (HOTOHOB, COOTBETCTBYIOIIUX HAMOOJIeE TJTMHHBIM BOJHAM
BUMMOM 4acTH criekTpa 760 HM.
Bapuanr 6.
JlaiiTe xapakTepucTUKy (HU3HMUECKOro ABICHUS: POTOIPPEKT.
JlaiiTe xapakTepucTHKy (pU3MUecKoro ycrpoiicta: cuétuuk [ 'eitrepa.



Hanummure peakuuro, ecau npu 6omo6apanposke 6opa 105B neiitponamu u3
oOpa3oBaBIlIerocs siipa BbIOpackIiBaeTcs aib(ha-yacTUIa.
Bapuanr 7.
JlaiiTe XapakTepucTuKy (QU3UUECKOTO SIBJICHUS: PAAMOAKTUBHOCTD.
JaiiTe XapakTepucTuKy (PU3MYECKOTO YCTPOICTBA: J1a3ep.
Haiitu kpacHyto rpanuiy dhororddexra s Kaius.
Bapmuanr 8.
Jlaiite xapakrepuctuky runoressl Ilnanka.
JlaliTe XapakTepuCTUKY (U3UIECKOTO YCTPOMCTBA: SACPHBIN PEAKTOP.
Kakas sHeprus BbLACTSETCS MPU PEAKIIHH:

31H + 21H 42He + 10n?

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

Kpurepun onenku:

- «5» cTaBUTHCS 32 Pa0OTY, BBIITOJIHEHHYIO IMOJHOCTHIO 0€3 OIMOOK U HEAOUYETOB.

- «4» cTaBUTHCS 3a padOTY, BBIIIOJIHEHHYIO MOJHOCTBIO, HO NIPU HAJUYHMH B HEW HE
0onee omHOW rpy0oil M ogHOUM HEerpyOoi OMIMOKM U OJHOTO Heaouera, He Oonee
TPEX HEIOUYETOB.

- «3» CTaBUTHCSA, €CJIM CTYICHT MPABUIILHO BBITIOJHWI HE MeHee 2/3 Bceil paboThl
WM JOMYCTUJI He OoJiee OgHOW TpyOOW OMIMOKM M JBYX HEIOYETOB, HE OoJjee
OJHOU Tpy0Ooi M OaHON HerpyOoi ommOKH, He Oojiee TpeX HErpyOBIX OIIMOOK,
OJIHOM HEeTpyOOH OMMOKH U TPEX HEIOUETOB, TPU HATUYUU 4-5 HEJ0UETOB.

- «2» CTaBUTHCS, €CIIA YUCIIO OMMUOOK U HEJOUETOB MPEBLICKIIO HOPMY OIICHKH «3»
WJIM MPAaBUJIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.



Ta6auna 3 - @Popma HHPOPMANMOHHON KAPThI 0aHKA TeCTOBBIX 3aJaHUI

HaumenoBanue Bcero Kommaectso gopm T3 KonTponupyembie
pasnenoB T3 OTKpBITOTO | 3aKpBITOTO Ha YnopsinoueHue KOMITETEHIUN
THIA THIA COOTBETCTBHUE
Pa3gen 1. Mexanuka 3 3 OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Paznen 2. MoJiekyasipHas 2 2 OK 01-OK 07; JI.1.-
(pu3nKa u OCHOBBI JI1.6.; M.1.-M..6.;
TEePMOTUHAMHKH I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nea 3. 5 5 OK 01-OK 07; JI.1.-
DJIeKTPOAMHAMHUKA JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nea 4 Kojeoanusa u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pazpgen 5. OnTuka 1 1 OK 01-OK 05; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nen 6. Di1eMeHThI 1 1 OK 01-OK 07; JI.1.-
KBAHTOBOH (PM3UKHU JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30




Ilepeyens Bonpocos (3agay)
JJIS IPOMEKYTOYHOM aTTecTanuy (IK3aMeH/3a4eT)

Teoperuyeckue BONPOCHI
1. Mexanuyeckoe nBkeHHe. OTHOCUTENIBHOCTh JABMKEeHHs. CuctemMa oTcyerTa.
MarepuranbHas TOUKa.
2. PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHbIE ABMXKEHUS (hOopMysbl U
rpauKy, OTTUCHIBAIONTNE TAHHBIC JBUKEHUS).
3. JIBmxKeHHE MO OKPY>KHOCTH C TIOCTOSTHHOM IO MOAYJIO CKOpOCThi0. KnnemaTuka
JIBUKEHHS KOJICCHOM Maphl.
4. Cuna. Macca. 3akonbl HproToHa.
5. 3akoH BcemupHOro Tiarorenus. I'paButanrionHoe noje. Cuna Tsokectd. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cuia TpeHus.
7.  Hmnynbc Tena. 3aKOH COXpaHEHUS UMITYJIbCa U PEaKTUBHOE JIBI)KCHHE.
8. PaGora m momHOCTh. MexaHuueckast SHeprusi U €€ BHUJIbI. 3aKOH COXpaHEHUs
SHEPIUH.
9. OcHOBHBIE MMOJIOKEHUSI MOJICKYJIIPHO-KHHETUYECKON TEOpUU Ta3a.
10. OObsicHeHHE arperaTHbIX COCTOSHMM BEIIECTBA HAa OCHOBE AaTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUI.
11. TemmepaTypa, Kak Mepa CpeIHEd KHHETHYECKOW HHEPruu XaOTUYHOIO
JBIDKEHUST MOJIeKys. TepMoauHaMuyeckas mKaina TeMneparyp. AOCONIOTHBIN HYJIb.
12. Mopenb uneansHoro ra3a. OcHoBHoe ypaBHeHue MKT.
13. HaceimeHHbIe ¥ HEHACKHIIICHHBIC TTaphl. BiaXXHOCTH BO3AyXa.
14. Mopnenb cTpoeHuss KUAKOCTU. [lOBEpXHOCTHOE HATSKEHHUE W CMaddBaHUE.
Kanumisipasie sBiaeHUS.
15. Mogenb cTpoeHus TBEPABIX Tel. MexaHnYecKre CBOMCTBA TBEPIBIX TEI.
16. Buytpennsas oHeprus u crnocoObl €€ u3MeHeHus. llepBwiif  3akoH
TEPMOJUHAMUKH.
17. Tlpunnun gevicteus TermoBoi Mamuubel. KITJ] TeruioBoro aBurarens.
18. B3aumopeiicTBre 3apsKEHHBIX TeNl. DJIEKTPUUECKHM 3apsij. 3aKOH COXPaHCHMUS
AIIEKTPUYECKOTO 3apsia.
19. 3akon Kynona. Dnektpuyeckoe moJie U ero XapakTepUCTUKH.
20. DOnexrtpuueckas EMKocTb. KoHeHCaTOPBI.
21. TlocrosiHHBIN dSyekTpudeckuii Tok. Cuila TOKa, HaNpSHKEHHUE, AJIEKTPUUYECKOe
COMPOTUBJICHUE.
22. IlapannenbHO€ U MOCIEI0BATEIBHOE COSTMHEHUE TIPOBOTHUKOB
23. 3akon Oma a1 yyacTka 1enu u nosHou nenu. JJC uctouHmka Toka.
24. PaboTa 1 MOITHOCTh TOCTOSTHHOTO TOKa. 3akoH J[>koyins-JIeHia.
25. TlomympoBOAHUKH. CobOcTBeHHas u MpUMecHast MPOBOJAUMOCTH
MOJTYNPOBOJHUKOB
26. MarnutHoe nojie. MarHuTHOE T0JIe TIOCTOSIHHBIX MarHUTOB M MarHUTHOE TI0JIe
MPsSIMOTO TOKA.
27. VHpykuwst MAarHUTHOTO TTOJIsl. MarHUTHBIN MOTOK.
28. Cuna Ammnepa. 3akoH Ammepa.



29. SIBneHue >MEKTPOMArHUTHON MHIYKIUHU U 3aKOH 3JIEKTPOMArHUTHOM MHAYKLIUU
Qdapanes.

30. IIpaBwio Jlenna.

31. BuxpeBoe 3JeKTpHUUECKOE T0JIE.

32. Camounpaykius. [C camonHaykiuu. UHIYKTUBHOCTb. DHEPIHsi MAarHUTHOTO
OJISL.

33. Mexanuueckue KojieOaHUs U MX XapaKTePUCTHKHU.

34. CBoOonHbIE U BRIHYXCHHBIC KosieOanus. Pesonanc. Konebanwnst MmocToB.

35. TlpeBpamienre sHEPTUN TTPH KOJIEOATETLHOM JIBIKCHHH.

36. Mexanunueckue BOJHBI. Buibl BoaH XapakTepUCTHKU BOJIH. 3BYKOBBIE BOJHBI.
37. CBoOonHbIE 3MEKTPOMArHuTHeIe KoseOanusi B KoHType. [IpeBpaienue snepruu
B KoJieOaTesbHOM KOHTYpe. Dopmyna ToMmcoHa.

38. Ilepemennsiit Tok. [lomyuenne nepeMeHHOTO TOKa

39. AKTHBHOE CONPOTHUBIICHUE B LIEMIM IEPEMEHHOT0 TOKa. /{eficTByIomure 3HaYeHUs
TOKa U HalpspKeHUs. MOIHOCTh NEPEMEHHOTO TOKA.

40. Karymika uHIYKTUBHOCTH B MU IEPEMEHHOTO TOKA.

41. KonpaeHcaTop B LIETIH NEPEMEHHOTO TOKA.

42. Tpancdopmarop. [lepenaua u pacnpenencHue 3EKTPOIHEPTUN.

43. DnexTpOMarHUTHOE TI0JIE W DJIEKTPOMAarHuTHbie  BOJHBL.  CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH.

44, ®uznyecKkre OCHOBBI PAUOCBSI3H.

45. DnexTpomMarHuTHas mpupojga cBeta. CKOpPOCTh CBeTa. 3aBUCHUMOCTh MEXKIY
JUTMHHOW BOJIH M YaCTOTOM 3JI€KTPOMATHUTHBIX KOJICOaHHIA.

46. 3akoH OTpakeHHs U mperomMieHus cBeta. [lomHoe oTpakeHne cBera.

47. WutepdepeHius cBera, IMPpaKus CBETa.

48. Jlucnepcus cBerta.

49. Tlonspuzarus cBera.

50. [Ikana MeKTPOMAarHUTHBIX U3ITYYCHH.

51. KBanroBas npupoja cBera. Ksantopas runoresa [Inanka.

52. ®otoaddexr, ero 3akoHsl. [Ipumenenue dhotoaddexra.

53. VYpaBuHenue DitHIITEMHA 111 PoTOIPdheKTa.

54. Mogens atroma Pesepdopna u bopa. Ypouu sneprum B atome. Uznydyenue u
MOTJIOIIEHHUE SHEPTUH aTOMOM. KBaHTOBaHME SHEPIHH.

55. [IlpuHumn nefcTBUS U UCTIOIB30BaHUE Ja3epa.

56. PaanoakTUBHBIE U3TYyUYEHHUS U UX BO3ACHCTBUE HA )KUBBIE OPTaHU3MBI.

57. CocraB atomHubIX sjaep. Snepusie cuibl. JledekT maccbl. DHEprus CBS3H
aTOMHBIX SIZIEP.

58. SnepHple peakuuu. ODHEPreTUUECKUU BBIXOJ sifAepHOM peakiuu. [lernHas
peaKius IeeHuUs.

59. TepmosinepHbie peakuu



KauyecTBeHHbIC 321241
1. Benmocuneauct ener mo poBHOM mpsmon gopore. Kakwe neranu Benocumnena
JBIKYTCSI OTHOCUTEIILHO 3€MJIM IO MPSIMOJIMHEWHBIM TPAEKTOPHUSM, a KaKhue — I10
KPUBOJUHEHHBIM?
2. OT Kakol CKOpPOCTM — CpEeAHEH WM MIHOBEHHOM — 3aBHCHUT CTEICHb
MOBPEXJICHUS aBTOMOOWJS TpPU aBapUHHOM CTOJKHOBEHHHM C TPEMSITCTBUEM Ha
CBOEM IyTHU?
3. JlBa moe3na uayT HaBCTpeUy APYT APYTY: OJMH — Pa3rOHSAETCS B HANpPaBICHUH Ha
CeBep; APYroil — TOPMO3HUT B IOKHOM HampaBieHud. Kak HarpaBieHbl YCKOPEHHUs
O€3/0B?
4. Tpu Tena OpoOIIEHBI Tak: NMEPBOE — BHHU3 0€3 HAYAIBHOW CKOPOCTH, BTOPOE —
BHU3 C HAYaJbHOW CKOPOCTHIO, TpeThe — BBEpX. OIMHAKOBBHI JM YCKOPEHUS ITHX
Ten?
5. SBnsieTcs M JIMHEWHAs CKOPOCTh TMOCTOSHHOW BEIUYMHOW MPU PaBHOMEPHOM
JBUKEHUU TeJa MO OKPY>KHOCTH?
6. [louemy Hemnb3s nepederarh yauily nepes OJu3Ko UAYIIUM TpaHcrnopTom? B uem
MPUYKUHA TOTO, YTO BOJAMUTEINb HE MOKET Cpa3y OCTAHOBUTH ABTOMAIIIUHY?
7. bapon Mrionxray3eH yTBepxkJasl, 4TO BBITAIIWI caM ceOs U3 00J0Ta 3a BOJIOCHI.
O00cHOBAaTh HEBO3MOXKHOCTh 3TOTO.
8. Temuoxox npu CTOJKHOBEHUH C JIOJAKOW MOXKET MOTOMUTH €€ 0€3 BCAKUX AJis ce0st
noBpexaeHni. Kak 3To cormacyercsi ¢ paBeHCTBOM MOJIYJIEN CHJI B3AaMMOJICUCTBHS?
9. Kakas cuia 3acTaBisieT 3eMITIO U JpyTHe TUTaHeThI 1BUTaThest BOKpyT ComHia?
10.Mexnay nByms TelnaMu JEHCTBYET cujia BCEMUpPHOTO TsaroreHus. Ecim maccy
OHOTO W3 TEN YBEIWYWTh, HAMpPHMEpP BJBOE, a pACCTOSHHE MEXIYy TelaMu
COXpaHUTh TPEKHUM, TO H3MEHHUTCS U CHJIa TATOTEHUS Mexay Humu? Ecmm
W3MEHHUTCS, TO KakK?
11.TTpuTsruBaeTcs v 3eMJisl K BUCSIIEMY Ha BETKeE sI0JIOKY?
12.Vmeet nu Bec Opycok, nexarniuii Ha crone? [lagarommii co ctona?
13.TTouemy magaroT Ha 3eMJTIO KATUTH JTOXKIsI, KpYITUHKH rpaaa’?
14 . Korma BO3HUKAIOT CHJIBI TPEHUS MTOKOs? CUITbI TPEHUS CKOJIBKEHUSI? CHITBI TPEHUS
KaueHus1?
15.1IpuBeanTe mpuUMEpPHI, KOTJ1a TPEHUE BPEIHO U KOTa MOJIE3HO.
16.Ha cTonuke B BaroHe moesza JiexxaT KopoOka koHdpeT u s1610k0. [Touemy B Hauane
JBIDKCHUS sI0JIOKO TMOKATUIIOCh Ha3aJ] (OTHOCUTEIBLHO BaroHa), a KopoOka KoH}eT
ocTayach Ha mecrte?
17.1Touemy mynsi, BbUIETEBIIAS U3 PYXKbs, HE MOKET OTBOPUTH JABEPH, HO MPOOUBAET
B HEHl OTBepcTHe, TOTAAa KakK JaBIEHHEM TMajblla JABEPh OTBOPHUTH JIETKO, HO
poJieiaTh OTBEPCTUE HEBO3ZMOXKHO.
18.CoBepiiaer 11 paboTy cuiia TSDKECTH, ACHCTBYIOIIAs HA KHUTY, JIKAIYI0 Ha
croJie?
19.Manpuuk B ogHOM cirydae npomren 100 M, a B 1pyrom — mpoOexan Takoe ke
paccrosinre. OIMHAKOBBIE JIU MOUTHOCTH OH pa3BUBA?
20.Kamenp OpoiieH BepTUKaIbHO BBepX. Kakue mpeBpaiieHus: SHEpruu MpoUCXOIsiT
IIPU NOJIETE KaMHA?



21.JIerkoBOil U TPy30BOW aBTOMOOWIJIM JABHKYTCSI C OJMHAKOBBIMH CKOPOCTSIMHU.
Kaxkoii u3 HuX o6agaeT 00JbIIe KHHETUYECKON YHEPTrUei?
22.Bojia KMIHUT B OTKPBITOM cocyjle. M3MeHuTcs num macca >KHIKOCTH BO BpeMs
KUTIEHUA?
23.Yem 00BsICHSAETCS pacpoCTpaHEHUE B BO3/IyX€ 3aMaxoB OEH3MHA, TyXOB U APYTHX
BEILIECTB?
24 Kak u3MeHUTCS JaBJCHUE HICAbHOTO ra3a MpHu YBEJIMYEHUU KOHILEHTPAIUU €ro
MOJIEKYJT B 2 pa3a, €Clid CpeIHsAs KBaJpaTU4YHAs CKOPOCTb MOJEKYJ OCTAETCA
HEU3MEHHOU?
25.Ha 49Tto pacxomyeTcsi OOJbIlle YHEPTUN: Ha HarpeBaHWE BOIBI WU ATFOMUHHACBON
KACTPIOJIU, €CJIM UX MACChl OJJTUHAKOBBI?
26.1Touemy >xene3HbIC MTeYH CKOpPEe HArpeBarOT KOMHATY, YeM KUPIUYHBIC, HO HE TaK
JIOJITO OCTAIOTCS TETUIBIMU?
27.MOXHO 71 B MEJTHOM KacTpIoJie pacIijlaBUTh CTAIBHYIO JI€Talb?
28.B xakom citydae MOXKHO TMOJYYUTh OOJIbIIIEE KOJIMYECTBO TEIUIOTHI: Cxkurasi 1 Kr
OeH3uHa Wik 1 KT KaMeHHOTO yTJIisi?
29.Kak c mMOMONIbIO KOMHATHOTO TEPMOMETpPA OINPEIACIUTh OTHOCHUTEIbHYIO
BJIAYKHOCTb B IIOMEIICHUU?
30.[Toyemy npu nepeBo3ke OEH3WHA U IPYTUX JIETKO BOCIIJIAMEHSIOIIMUXCS BEIIECTB K
LHUCTEPHE NMPUKPETUISIIOT METAUTUYECKYIO LETb, KACAIOUIYIOCS 3€MIIHU?
31.. Kak u3MeHHTCS crjla B3aUMOJCHCTBHUS JABYX TOUYCHHBIX AJICKTPUUCCKUX 3apsiIOB
IIPU YMEHBILIEHUH PACCTOSIHUS MEX1y HUMU B 2 pa3a? Beibepure nmpaBuibHbIN OTBET.
32.PazMepnl MEAHOTO W KEJIE3HOTO MPOBOAOB OJWHAKOBBL. COMPOTUBICHUE KAKOTO
npoBoja 6oJbIe?
33.Hanpspkenrne Ha KOHIIAX MPOBOJAHMKA YBEIWUYWIM BABoe. Kak M3MeHWIach cuia
TOKQ, POTEKAIOIIETO B IPOBOIHUKE?
34.Yem oracHO KOPOTKOE 3aMBbIKAHUE AJIEKTPUUECKUX MTPOBOIOB?
35.[IpuBenuTe mpuMepHl UCTIOJIL30BAHUS TEIUIOBOTO JCHCTBUS TOKA B OBITY.
36.[TocnenoBarenbHO COECIMHEHHBIE MEAHAas M JKeJe3Has MPOBOJIOKH OJWHAKOBOU
JUIMHBl U CEYEHUsl MOJKIIOYEHBl K aKKyMyJlsTOpy. B Kakoil M3 HUX BBIIEIUTCS
OoJIbIIIee KOJIMYECTBO TETUIOTHI 32 OJJUHAKOBOE BpeMsi?
37.1Touemy BOKpYT DSJEKTPOJHMTA HET JJICKTPUUYECKOTO TMOJs, XOTS BHYTPH €r0
MMEIOTCA 3apSKEHHbBIEC HOHBI?
38.Kakoro tumna — 3JIeKTpOHHAs WIH AbIpOYHasi — OyAEeT MPOBOAUMOCTb T€pMaHMUs,
€CJIM K HeMy J0OaBUTh B HEOOJIBIIIUX KOJUYECTBAX IUHK?
39.Kak B3auMOAEHCTBYIOT TOKH, HAIIPABJICHHBIC TAK, KaK YKa3aHO Ha pUCYHKe?

® O ® ®

a 0

40.Kak m3aMeHuTcs cuina Amrmepa, ISMCTBYIONIAas Ha MPSMOJIMHEHHBIA MPOBOJIHUK C
TOKOM B OJJHOPOJHOM MArHMUTHOM TI0JI€ P YBEJIMYEHUU CUJIBI TOKA B TPOBOJIHUKE B
3 paza? [IpoBOAHUK PACIIOI0KEH NEPHEHIUKYISPHO BEKTOPY UHIYKIIUH.
41 Kakue 3aTpynHeHUS BCTpeTHJIa Obl JJIEKTPOTEXHHKA, €CiAM Obl BO3IyX ObLI
XOPOILIUM MPOBOJHUKOM 3JIEKTpUYECTBA?



42.Kak u3MeHuTCsl cuia, JEHCTBYIOIAs Ha MPSIMOJUHEHHBIA TPOBOJAHUK C TOKOM B
OJHOPOJHOM MAarHUTHOM IIOJI€ TIPU YBEIMYEHUU WMHIYKIIMU MArHUTHOTO MOJA B 2
pa3a? [IpoBOAHUK PaACIIOIOKEH NEPIEHANKYIISIPHO BEKTOPY UHAYKIIUH.

43.B aneKTpUYECKYIO IeNb BKIIOUEHA KaTyIlIKa, M0 KOTOPOW MpPOIMyCKalOT cCHayalia
MIOCTOSIHHBIM, a 3aTeM IEpEMEHHBbIM TOK. B Kakom ciydae KaTyllka Harpeercs
OompIIe?

44.O0bACHUTE MPOUCXOKICHUE COTHEUHBIX U TYHHBIX 3aTMEHUH.

45.13mepeHus mokaszajid, 4To JUIMHA TeHHU OT MpeIMeTa paBHa ero BbicoTe. KakoBa
BbIicoTa COJIHIIA HaJl TOPU3OHTOM?

46.Ha pucynke n3o0pakeHo mpejoMJIeHHE JTyya CBeTa Ha TpaHuIle AByX cper. Kakas

cpeia ONTUYECKHU 0oJiee MIOTHAs?
I

Eﬁ\n

47.Yron MexIy HajaroliuM U OTpaxxEHHbIM Jydamu cocTaBiseT 50°. Ilon kakum
YTJIOM K 3€pKaJly IaJaeT CBET?
48.KakuM 00pa3oM yCTpaHSIOTCS TaKW€ HEAOCTAaTKU TJaza, KaK OJM30pYKOCTh U
JAIIbHO30PKOCTh?
49.00bscHUTE, YeM BbI3BaHA PaayKHasi OKpAaCKa MBUTBHBIX MTy3bIpeii?
50. KakuMm o0pa3zoM MOXKHO OOBSICHUTh OTKJIOHEHHE KOMETHBIX XBOCTOB IpHU
MPOXO0XKJICHUU KOMeThl BOIU3u CosrHna?
51. JlaBieHue cBeTa Ha YEpPHYIO MOBEPXHOCTb B JBa pa3a MEHbIIE, YeM Ha
oenyto. [Touemy?
52. [Ilpu 6e300maunoM HeOe HOYM OOBIYHO XOJIOJHEE, YeM TpPU OOJAYHOM.
[Touemy?
53.KakoB coctaB uzoronoB HeoHa 2°Neig, 2!Neip u 2Nep? Uto xapakTepHO s
M30TOIIOB OJHOTO AJIEMEHTA?

PacuérHblie 3a1a4u
1. ABTOMOOWIIb YJANSI€TCS OT MOCTA, ABUTAsICh PABHOMEPHO M MPSIMOJIMHEWHO CO
CKOpOCThIO 72 KM/4. Ha KakoM pacCTOSSHUM OT MOCTa OKa)XETCs aBTOMOOWIIb Yepe3
10 ¢, eciv B HaUAJIBHBIM MOMEHT BPEMEHHM OH HaXOJWJICA OT Hero Ha paccrosinuu 200
M?
2.KakoB Monaynb BEKTOpa YCKOPEHHs] aBTOMOOWJISA NpPU TOPMOXKEHHUH, €CIId TNpHU
ckopoctu 108 kKM/4 BpeMs MOTHOTO TOpMOXKeHus 15 ¢?
3. DnekTponoesn, OTXOAAIMI OT cTaHuuu, B TedeHue 0,5 MuH JBuraics c
yckoperuem 0,8 m/c?. Ompenenure MyTh, KOTOPBIA OH IIPOLIEN 3a 3TO BpeMs, H
CKOPOCTb B KOHIIE 3TOT'0 MYTH.

4.  PacckaxuTe O JBIWKEHHUU Tela, TpapuK MPOCKIUU YCKOPEHHS] KOTOPOTO
M300paKe€H Ha PUCYHKE.
5.  PacckaxuTe 0 ABMKCHUU Tella, TpadhuK MPOCKIUH CKOPOCTH KOTOPOTO

M300paKeH Ha PUCYHKE



l, ¢

6. Teno ynasno ¢ BeICOTHI 45 M. Onpenenure BpeMs aeHusl.

1. ABTOMOOWJIb JBHKETCS MO 3aKpPYyrieHUIO0 Aoporu paguycom 120 M co
CKOPOCTBHIO 36 KM/4. UeMy paBHO IEHTPOCTPEMHUTEIHLHOE YCKOPEHUE aBTOMOOUIIS?

8. Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuiaa cooOIIMT 5TOMY
Tely ycKopeHue 2 m/c??

9. [Ipyxuna ¢ koapdunuentom xectkoctu 100 H/M mox nerictBueM HEKOTOpOM
cwibl yninuHuiach Ha 5 cM. KakoB K03(PUIIMEHT KECTKOCTH APYrodl MpyKUHBI,
KOTOpAast MOJ IEUCTBUEM TOM e CUJIbl yITuHUIach Ha 1 cM?

10. KakoBo paccrosiuue mexpay mapamu macco 100 Kr kaxknabld, eciii OHU
MPUTATUBAIOTCS IPYT K APYry ¢ cuiioi, pasuou 0,01 H?

11. Bec nepessannoro simuka 400 H. YToOsI ero cIBUHYTH C MECTa, MOTPEOOBAIOCH
npwioxuTh crity 200 H. Onpenenute koappuiueHT TpeHus.

12. JIBa miapmka OJMHAKOBBIX MAacC PaBHOMEPHO KaTiTcs Mo croiy. CKOpOCTh
nepBoro mapuka 1 M/c, CKOpOCTh BTOpOro mapuka — 2,5 m/c. IMIynbc Kakoro
miapuka OoJbIlIe U BO CKOJIBKO pa3?

13. Omnpenenure paboTy, cOBEpIIaEMyIO MPH MOIBEME TEIa MacCcoil 4 KT Ha BBICOTY
120 cm.

14. CamocBan npu nepeBo3ke rpysa passubaer MomHocTh 30 kBrt. Kakas pabota
COBEpIIIACTCS UM B TeueHUe 45 MUH?

15. Ha npyxwune noasemieH rpy3 300 kr, moj JeHCTBUEM KOTOPOTO OHA yIJTUHUIIACH
Ha 6 cM. Onpeaenurte YHEPTUIO 1ePOPMUPOBAHHOM MTPY>KUHBI.

16. Kamenb, OpoIIEHHBIN C TOBEPXHOCTH 3eMJIM €O CKOpocThio 10 m/c, B BepxHel
TOYKE TpaeKTopuu oOJajan KuHeTudeckol sHeprueit 5 JIx. Ompenenuth maccy
KaMHSI.

17. Temno GpoiileHO BEPTUKAILHO BBEPX cO cKopocThio 20 M/c. Ha kakoit BbIcOTE €ro
KMHETHYECKasi SHeprusi Oy eT paBHA NOTEHUUAIBLHOMN?

18. Omnpenenute Maccy OJJHOU MOJIEKYJTY BOJBI.

19. B cocyae naxomutcs ra3 npu temmeparype 273 K. Omnpenenurte cpeaHIO0O
KMHETHYECKYIO SHEPTHI0 Xa0TUYECKOr0 IBUKEHUS MOJIEKYJI ra3a.

20. JIBa oauMHAKOBBIX TOYEYHBIX 3apsga B3aUMOJICHCTBYIOT B Bakyyme ¢ cuioi 0,1
H. Paccrostnue Mexnay 3apsaamMu paBHO 6 M. HaliTh BeIM4UuHyY 3THX 3apsiioB.

21. B mekoropo# Touke mois Ha 3apsn 3 HKn geiictByer cuma 0,6 mxH. Haiitu
HaIpPSHKEHHOCTH OIS B 3TOW TOUKE.

22. B macnopte koHAeHcaTopa ykazaHo: «150 Mx®, 200 By». Kakoii HanOonbImii
JOTTYCTUMBIHN JJIEKTPUUECKHUM 3apsii MOKHO COOOIIUTH JaHHOMY KOHJIEHCATOPY?

23. Haiigute »SKBUBaJICHTHYIO eMKOCTh cxXembl, eciu C1=2Mk®D, Co=1MkD,
C3:3MKCD

24. Kounpgencaropy emkocthio 10 Mk® coobmunu 3apsa 4 mxKn. KakoBa sueprus
3apsKEHHOTO KOHJIeHcaTopa?



25. ComnpoTUBJIEHHE ATFOMHMHHMEBOTO MPoBojAa MuMHOM 0,9 kM u ceuenuem 10 Mm?
paBHO 2,5 OMm. OnpenenuTe ero yaeabHOE CONPOTHUBIICHUE.

26. PaccuwuTaiiTe cuily TOKa, MPOXOJSIIETO MO MeIHOMY TpoBoay ainuHoi 100 M u
IJIOIABIO TTONEpedHoro ceueHus 0,5 MM? IIpu HanpshkeHuH 6,8 B.

27. Omnpenenute CONMPOTUBJICHHUE JIECKTPUUYECKOM JIaMIIbl, CHJIa TOKa B Kotopo# 0,5
A npu Hanpspkenun 120 B.

28. Haiiaute conpoTuBieHre OOMOTKH aMIIepMeTpa, CHia TOKa B KOTopoit paBHa 30
A nipu HanpspbkeHnH Ha 3axumax 0,06 B.

29. Haiigute obmee conmportuBienue 1enu, ecim Ri= 4 Om, R;=12 Om, Rz= 5 Owm,
Rs=11 Om.

30. Axkxymymnsatop motorukia umeetr I/1C 6 B u BHyrpennee comnportusnenue 0,5
Om. K HeMy mopgkitoueH peocTtaT conpoTuBieHueM 9,5 Om. Haiiaute cuiny Toka B
peocrare.

31. Omnpenenute cuiy TOKa MpU KOPOTKOM 3ambikanuu Oatapeiiku ¢ SJC 9 B, ecnu
IIpU 3aMbIKaHUU €€ Ha BHEITHee conpoTuBiaeHue 3 OM TOK B 1IeTH paBeH 2 A.

32. B cnupanu 3JIeKTPOIUIMTKH, BKIIOYEHHOW B PO3ETKy C HampsbkeHuem 220 B,
npu cuwie Toka 3,5 A Beimenuioch 690 k/[x TeroTel. CKOJBKO BpeMEHH ObLia
BKJIFOUEHA B CETh IJIUTKA?

33. KakoBa MHAYKIIMS MArHUTHOTO T0JISI, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A
nericreyer cuna 0,05 H? /Inuna aktuBHON yacTu npoBofgHuKa 5 cMm. HampaBnenue
JMHUM UHAYKIIUU U TOKA B3aUMHO MEPICHAUKYISPHBI.

34. Kakyro miMHYy aKTHBHOM 4YacTH [OJDKEH HWMETh MPOBOJHHUK, YTOOBI TPHU
NEPEMEIIEHUH €r0 CO CKOPOCThIO 15 M/C MepneHAMKYJISIPHO BEKTOPY MarHUTHOU
uHayKuu, pasHoit 0,4 T, B Hem Bo30Oyxnanack DJIC nnaykuuu 3 B?

35. UYepes kaTymIky WHAYKTUBHOCTHIO 3 I'H MpOTEKaeT MOCTOSTHHBINA dJIEKTPUICCKUAN
TOK criion 4 A. UeMy paBHA SHEpPrys MATHUTHOTO MOJIA KaTyIIKA?

36. Ilo rpaduky, mpuBeCHHOMY Ha PUCYHKE, HAUTH aMIUTUTY 1y, IEPUOI U YaCTOTY
kojebanuii. Hamucarh ypaBHEHHE TaApMOHUYECKUX KOJICOAHMI.
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37. TIlo rpaduky, npuBEICHHOMY Ha PUCYHKE, HAUTU aMIUTUTYy, IEPUOJ U YACTOTY
kojebanuil. Hanucars ypaBHEHUE TapMOHUYECKUX KOJIEOAHUM.

38. Ormpenenute LUKIAYECKYI0 YacCTOTY KojeOaHUNH B KOHTYype, €ClId EMKOCTh
KoHjAeHcaTtopa koHTypa 10 Mx®, a uHAYKTUBHOCTH €ro Karymku 100 mIH.

39. HMHAYKTUBHOCTH M €MKOCTh KOJEOATENHHOIO KOHTYpa COOTBETCTBEHHO PaBHbI
70 I'a u 70 Mx®. OnpeaenuTe NepuoI U YaCTOTy KoJieOaHU B KOHTYPE.



40. Tlo rpaduky, u300pa)KeHHOMY Ha pHCYHKe, ompeaenure amrmutyny OJ1C,

nepuoa u yactoty. Hanummure ypauenue DJIC.
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41. 3HaueHuUe CUJIbI TOKA, U3BMEPEHHOE B aMIlepax, 3a/1aH0 YPaBHEHHEM

42. 1=2,6sin 5mt, rae t BeIpaxkeHo B ceKyHaax. OnpeneanTe aMIIUTYAy CHIIBI TOKa,
Y4aCTOTY W TICPUOI.

43. 3HaueHWE CUJIBI TOKA, U3BMEPECHHOE B aMIlepax, 3a1aH0 YpaBHECHUEM

44. 1=0,28 sin 5mt. Onpenenure ASHCTBYIOIIEE 3HAUCHUE CUITBI TOKA.

45. TlepBuyHasi o0OMOTKa MOHMXKaWIIETO TpaHchopmaTopa ¢ KOdPHUIUEHTOM
Tpanchopmaluu 5 BKJIIOUYEHA B ceTh ¢ HampsokeHuem 220 B. Omnpenenute
HaNpsOKEHUE Ha 3a)KMMaX BTOPUIHONU OOMOTKH.

46. Jlyu, oTpaX€HHBIA OT MOBEPXHOCTH CTEKJa C ToKa3aTeneMm mpenomieHus 1,7,
o0Opa3yeT ¢ MPeJTOMIIEHHBIM JTy4OM MPAMOHN yroi. ONpeaeuTh yrol MaJaeHus U yroj
TIPEIIOMJICHHUSI.

47. OnpenenuThs HaMOOJBIIYIO CKOPOCTh 3JEKTPOHA, BBUIETEBIIETO U3 LI€3Us, MpU
OCBEIIICHUH €r0 CBETOM C JUIMHOU BOJHEI 400 HM.

48. Bo uro npespamaetcs 28Ug, mocite o-pacnana u AByX P-pacnamion?

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

Kpurepuun ouenku:

Otmetka «5» - OTBET Ha TEOPETHUECKHUI BOIPOC BEPEH U JIOCTATOUYEH MO 00BEMY,
OOBSICHEHHE KAYECTBEHHOM 3a/lauyu HE COJEPKUT MPOTUBOPEUUiA, pacyéTHas 3a1ada
perieHa u 0hopMIIeHa BEPHO.

Ormetka «4» - OTBET Ha TEOPETHYECKUU BOIPOC BEPEH, HO HE JOCTATOYEH IIO
00BEMY, OOBSICHEHHME KaYeCTBEHHOM 3a/ladyd HE COJEPKUT SIBHBIX MPOTUBOPEUHIA,
pacuérHas 3a/a4ya peueHa 1 opopmiieHa BEpHO, HO UMEET MOIPEUIHOCTH B pacuérax,
HETOYHOCTH, HETOPAOOTKH B O(POPMIICHUH.

Otmetka «3» - OTBeT Ha TeopeTuyeckuid Bompoc cocrtasisier 10 50% marepuana,
MIPU PEIICHUU PacYETHOM 3a/1aur HET BBIUUCICHUS PA3MEPHOCTH, WU HETIPABUIIHHBIN
MaTeMaTUYeCKUd pacd€T, WU 3a7a4a I0BEJeHA TOJIBKO 10 (PHU3NIECKOTO PEIICHHUS.

Otmetka «2» - Bepuo BemomHeno menee 50% o00bEéma 3amaHus, HET 3HAHUA
(bU3NYEeCKUX 3aKOHOB, OTCYTCTBYET PEIICHUE PACUETHBIN 3a/1a4H.



IIpumep odopmiieHNsI FIK3AMEHAITMOHHOTO OMJIeTA

(HaI/IMeHOBaHI/Ie CpeIHero npo¢ecCHOHATBHOTO y4eOHOT O 3aBeICHN)

PaccMmoTpeHo HuKII0BOIM 3K3AMEHAIIMOHHBINA BUJIET

KOMHCCHeH
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IIpeacenarennb
d.1.0.

Ne 1

I. HOHHCHHHHHHC(«DH3HK3»
JUIA CIICIUAJIBHOCTH.

Cemectp | (uu 1)

«

YTBEPX/AIO:
3aMm. nupekTopa
1o yue0OHoii padore

®.1N.0.

» 20

T.

OrnennBaeMble KOMIIETEHIINHU
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocrosiHHbIN dnekTprUeckuit ToK. Cuiia TOKa, HAMPSHKEHUE, AICKTPUIECKOES

COIMIPOTHUBJICHHC.

2.  Kakue 3aTpynHeHHs BCTpETHIIA OBl 3JICKTPOTEXHHKA, €CITU ObI BO3yX OBLIT XOPOILINM

MIPOBOTHUKOM 3JICKTpHUUecTBa?
3.  Haiinure obmee conporunenue nenu, eci R1=4 Om, R2=12 Om, R3=5 Om, R4 =11

OMm.

IIpenogaBareib ®.1.0.

(moanuch)




[Ipunoxenue

NudopmanuonHoe odecrnedyeHne 00ydeHus.
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