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1. ITacnopT KOMILIEKTA KOHTPOJIbHO-0LIEHOYHBIX CPEICTB

OcBoenne coxaepxkanus yueOHor guctmmmmabl  «OY].10  DOU3SUKA»
oOecrieuynBaeT JOCTIKEHUE CTYICHTAMH CICAYIOIINX PE3YIbTATOB:

JUYHOCTHBIX (JI):
- JI.1. Pa3BuTtMEe 4yBCTBa TOPAOCTH M YBAXXCHUS K HCTOPUM U JOCTHKECHUSIM
OT€UECTBCHHOW (M3MUECKOW HayKW; (U3UYECKH TPaMOTHOE TIOBEICHHE B
npodeCCUOHAIBHOW JIEATEILHOCTH U OBITYy TpU OOpalieHuu ¢ mnpudbopaMu H
YCTPOMCTBAMU;
- JI.2. T'OTOBHOCTH K MPOJIOKEHUIO 00pa30BaHMs U MOBBIIICHUS KBATM(DUKAIIUU B
n30paHHOM TMPOQECCHOHATBHON NEATeTbHOCTH U OOBEKTHBHOE OCO3HAaHUE POJIU
(bU3NYECKUX KOMIIETEHIIUN B ATOM;
- JI.3. Pa3BuTHe yMEHHSI UCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW (PU3MYECKOU
HAyKH W (U3MYECKUX  TEXHOJOTUWA  JUIsl  TOBBIIIEHUS  COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO Pa3BUTHUSI B BEIOpaHHOM MpodeCCHOHANTBHOMN NeSITEIbHOCTH;
- JL.4. YMenue caMOCTOSITENIbHO MOOBIBATh HOBBIE ISl ce0sl (pU3MUECKHe 3HAHUS,
WCIIOJIB3YS JIJISL 3TOTO JOCTYIHBIE UICTOYHUKHU HH(POpMALINY;
- JL.5. YMmeHue BbICTpauBaTh KOHCTPYKTHMBHBIE B3AMMOOTHOLICHHUS B KOMAHAE IO
pelIeHUI0 O0IIUX 3a/1ay;
- JI.6. YMmeHue ynpaBidTh CBOEH IMO3HABATEIBHOW AEATEIBHOCTHIO, MPOBOJNTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS,
MeTanpeaMmeTHbIx (M):
- M.1. Hcnonws3oBaHWE pPa3IMYHBIX BUJIOB ITO3HABATEIBLHOW ACATEIBHOCTH JJIA
pemeHuss (HUMYECKUX 3a/ad, NPUMEHEHHWE OCHOBHBIX METOJOB TTO3HAHUS
(HabOusroIeHMs, OMTMCAHMS, U3MEPEHHUSI, SKCIIEPUMEHTA) U1l U3YUYEHUS Pa3TMUHBIX
CTOPOH OKPY>KarOIIEH JEUCTBUTEIBHOCTH;
- M.2.Pa3BuTHe MCHOJIB30BAHUSI OCHOBHBIX HMHTEJUICKTYyaJIbHBIX OIEpalnid:
MOCTAHOBKH 3ajJiay, (OpMYJHUPOBAHUS TUIIOTE3, aHAIMU3a U CUHTE3a, CPABHEHMUSI,
00001IIeHNs, CUCTEMATU3AINK, BBISBICHUS MPUYUHHO-CIICICTBEHHBIX CBSI3EH,

ITIOUCKa aHaJIOT'OB, (l)OpMy.TII/IPOBaHI/IH BBIBOJOB JIA U3YUYCHUSA PA3JIMYHBIX CTOPOH



bu3nueckux OOBEKTOB, SIBICHUH M TMPOIECCOB, C KOTOPHIMA BO3HHUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MPOQPECCHOHANIBHOM cdepe;
- M.3.PazBuTueymMeHUs TE€HEpUpPOBATh HJAEH U  ONPEACHATh CPEACTBa,
HEO0OXOAUMBIE JUISl UX peallh3alliiy;
- M.4. YMmeHue ucnonib30Bath pa3inyHble HICTOYHUKH JAJISl TOydeHus: (PrU3nuecKoin
uH(OpMaIUH, OLIEHUBATh €€ JOCTOBEPHOCTH;
- M.5. VYmenue aHanu3upoBaTh M MPEJACTaBIATH HWHOOPMAIUIO B Pa3IMYHBIX
BUJIAX;
- M.6. VYmenue nyOIMYHO TPEACTABIATH  PE3YNbTaThl  COOCTBEHHOIO
VICCJIEIOBAHMUSI, BECTU JAUCKYCCUH, JOCTYITHO U TAPMOHHMYHO COYETast COAECP/KaHUE
1 (hOpMBI IpeiCTaBIsIEMON UHPOpMAITUH;

npeametHbIx (I1):
- [1.1. ®opmupoBaHue MpeaCTaBICHUN O POIM U MeCTe (PU3MKH B COBPEMEHHOM
HAayYHOW KapTUHE MHpA; MOHMMAaHHUE (PU3NYECKOW CYIIHOCTH HAOJIOJAaEMBIX BO
Bcenennoit  sBneHuii, poau Qusnku B (GOPMHUPOBAHMM Kpyrozopa u
(yHKUIHMOHATIBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS TPAKTUYECKUX 3a]1a4
- I1.2. ®opmupoBaHHE€  OCHOBOMOJIAralOmMuX  (PU3HYECKUX  ITOHATHH,
3aKOHOMEpPHOCTEM, 3aKOHOB M TEOPHil; YBEPEHHOE HUCIOJIb30BaHUE (PU3MUECKOU
TEPMUHOJIOTHMH U CHMBOJIMKH;
- I1.3. ®@opMupoBaHuE BIIAJICHUS OCHOBHBIMM METOJAMHM HAy4YHOIO IO3HAHUS,
UCIIOJIb3yeMbIMH B (pU3MKE:  HAOJIOJCHHEM, OIMCAaHUEM, H3MEPEHHEM,
DKCIIEPUMEHTOM;
- I1.4. VYwmenus oOpabaTpiBaTh pe3ynbTaThl HW3MEpPEHUHN, OOHAPYKUBATH
3aBUCUMOCTh MEXAy (U3MUYECKUMU BEIUYMHAMHU, OOBSACHATH IOJTYyYEHHBIE
pe3ynbTaThl U JeNaTh BHIBOJIBI,
- IL.5. ChopmupoBaHHOCTh yMEHUS peliaTh GU3NUECKUE 3aauH;
- IL6. CdopMUpOBaHHOCTH YMEHHUS NPUMEHSTh T[OJYyYEHHbIE 3HAHUS IS
OOBSICHEHHsI ~ YCIIOBUH  TpPOTEKaHUS  (PU3NYECKUX SBJICHUH B  TNPHUPOJE,
npodeccuoHanbHOM cepe W IS NOPUHATUS OPAKTHUECKUX PELICHHH B

HOBCCI[HGBHOﬁ KHN3HU,



- I1.7. ChopmupoBaHHOCTH COOCTBEHHOMN MO3UIIMK 10 OTHOIICHHUIO K (DU3UUECKOM
nH(pOpMaIUH, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.
JIMYHOCTHBIX, 0CBAUBAEMbIX B paMKax nporpamMmmsbl Bocnuranus (JIP):

- JIP2 IlposBAadmomdii aKTUBHYIO TPa)KJTaHCKYIO IMO3HUIUI0, JTEMOHCTPUPYIOIIHI
IIPUBEP)KCHHOCTh  NPUHLHUIIAM  YECTHOCTH, IOPSJOYHOCTH,  OTKPBITOCTH,
DKOHOMHYECKH AKTHBHBIM M YYaCTBYIOIIUI B CTYJEHYECKOM M TEPPUTOPUAIBHOM
CaMOYIIPaBJIEHUU, B TOM YHCJIE HA YCIOBHUAX JOOPOBOJBYECTBA, MPOJYKTHBHO
B3aMMOJICUCTBYIOIIMA W  YYAaCTBYIOIIMA B  JIEITEIBHOCTH  OOIIECTBEHHBIX
OpraHu3alui;

- JIP9 IlposBisiromuid W JEMOHCTPUPYIOIIMK YBa)XXEHUE K JIIOASIM TpyAa,
OCO3HAIOILIUI IEHHOCTh COOCTBEHHOTO Tpyna. Ctpemsimuiics K (GOpMUPOBAHUIO B
CETEeBOM Cpe/ie TMYHOCTHO U MPOPECCHOHANIBHOIO KOHCTPYKTUBHOTO «IIU(PPOBOTO
ciena;

- JIP23 IlomyueHue OOy4yarOUUMHUCS BO3MOXKHOCTH CaMOpPACKPBITHS U
caMopeann3anms JUIHOCTH;

- JIP30 OcyiecTBasOMNNA MOUCK U UCIIONIb30BaHUE MH(OpMAMU, HEOOXOIUMOMN
st 3(QQPEKTUBHOTO BBIMOJIHEHUS PA3NTMYHBIX 33434, NpOo(eCCHOHATBHOTO H
JIMYHOCTHOTO Pa3BUTHSL.

A Taxxe 00X KOMIIETEHIINH
OK 01. Bsibupats cmocoObl pemieHust 3amad  Opo(ecCHOHATbHOW JesTeIbHOCTH
MPUMEHUTEIIBHO K Pa3inyHbIM KOHTEKCTaM
OK 02. Hcnonp3oBaTh COBPEMEHHBIE CPEACTBA IMOWCKA, aHAIW3a W UHTEPHpPETALUU
nH(opManuy, UMHGOPMAIIMOHHBIE TEXHOJIOTHH JIJIs BBITIOJHEHUS  3a]1a4
npodecCHOHATBHOM eATeNbHOCTH
OK 03 Pemarp mpoOnembl, OIICHUBATh PHUCKHA, W TMPUHUMATH pEHICHUS B
HECTAH/IAPTHBIX CUTYyaIUsX.
OK 04. DddexTnBHO B3auMOIeICTBOBaTh M pabOTaTh BKOJUICKTUBE M KOMAH[IE
OK 05. OcymmecTBaaTh yCTHYH0 M MHCHMEHHYIO KOMMYHHMKALMIO Ha TOCYHApPCTBEHHOM S3BIKE
Poccuiickoit®enepaiuu ¢ yueToM 0c0OEHHOCTEH COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTA.
OK 06. TIposBasTh TpaxIaHCKO -MATPHOTHIECKYIO MO3UIIUIO, IEMOHCTPUPOBATH OCO3HAHHOE
TMOBEJICHHE HA OCHOBE TPAAULIMOHHBIXO0IEUENT0BEYECKUX IEHHOCTEH, B TOMUYHCIIE C YYETOM
rapMOHHU3AIMI MEKHAIMOHATBHBIX U MEKPETUTHO3HBIX OTHONIECHUH, PUMEHATH CTAHAAPTHI
AHTUKOPPYNIMOHHOTO MOBECHHS
OK 7. ConeiicTBOBaTh COXpaHEHHUIO OKPY>KAIOIIEH CPeIbl, PECYPCOCOepPEKESHHIO,
MPUMEHSTH 3HAHUS 00 U3MEHEHHUH KJIMMaTa, MPUHITUIIEI O€PExKITUBOTO
IPOU3BOJICTBA, d(PPEKTUBHO EHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHIX
1 Tpo(peCCHOHATTEHBIX
[1IK 1.1 ®opmupoBath anropuTMbI pa3pabOTKX MTPOTPAMMHBIX MOAYJICH B
COOTBETCTBHUH C TEXHUYECKUM 3aJJaHHUEM

®dopmoii arrecTaruu o yuyeoHou aucturiune spisercs [JUO3AYET.



2. Pe3yabTaThl 0CBOEHMS Y4eOHOI IMCUNILIMHBI, MOAJIeKalINe PoBePKe.

B pe3yijIibTaTe arrcecCraiuuu II10 y‘I€6HOﬁ AUCHUILIMHE OCYIICCTBILACTCA
KOMIUICKCHAA IIPOBCPKa CIICAYIOIIUX YMGHI/Iﬁ u 3HaHHﬁ, a TaxKKC IHMHaMHKa

KOMH@TGHHI/Iﬁ Hn JMYHOCTHBIX

dbopmupoBaHus OOITUX,

npodecCuoHaTbHBIX

PE3YIILTATOB B paMKax IIpOrpaMMbl BOCITUTAHHA:

Pe3ynbraThl 00yueHus:

IlokazaTenu oreHKH
pe3yJbTara.

dopma KOHTPOJIA
Y OLICHMBAHUSI.

¥Y1. OmnwuceiBaTb U OOBICHATH
(bu3nUYecKye SIBJICHUS U CBOMCTBA
TEN: IBUKEHNE HEOECHBIX TEN U
HMCKYCCTBEHHBIX CIIyTHHUKOB
3emMitn; CBOICTBA ras3os,
JKUJKOCTEM U TBEPIBIX Tel;
AIEKTPOMArHUTHYIO WHIYKIIHIO,

OnuceiBaer H O0OBSICHSICT
dbu3nUecKre SIBICHUS U CBOHCTBA
TeJI: JIBMKEHUE HeOECHBIX TEI H
HCKYCCTBEHHBIX CITyTHUKOB
3emiu; CBOMCTBaA rasos,
KUJIKOCTEM U TBEPIBIX TET;
AJIEKTPOMArHUTHYIO WHIYKIIHIO,

pacrpocTpaHeHHe pacrpocTpaHeHHe
9JICKTPOMArHUTHBIX BOJIH; | 3JICKTPOMAarHUTHBIX BOJIH;
BOJIHOBBIE ~ CBOWCTBAa  CBETa; | BOJIHOBBIE  CBOMCTBAa  CBETa,

U3ITy4YCHHE U TOTJIONICHUE CBETa
atomoMm; potorpdexr.

U3Ty4eHHE U TOTJIONICHUE CBETa
aToMoM; PoTodPGeKT.

YcTHBIN 0npoc;
JlaGopaTtopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
paborTa;

¥Y2. Oranuare THIIOTE3bI
Hay4YHBIX TEOPHUH.

oT

Otnuyaer TUIIOTE3bI oT
HAay4YHBIX TEOpU;
Opranu3oBbIBaTh COOCTBEHHYIO
NEATENBHOCTb, BbIOMpATh
TUIIOBBIE METOJIBI U CLIOCOObI
BBINIOJIHEHUS
npodeccruoHaIbHbIX 3azay,
OLIEHUBATh UX 3(P(HEKTUBHOCTH
Y KayeCTBO.

YcTHBIN 0npoc;
JlabGopaTtopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
paborTa;

¥Y3. Jlenats BEIBOALI HA OCHOBE

Jlemaer BBIBOJABI HA OCHOBE

YcTHBIN 0npoc;

HKCIIEPUMEHTAIbHBIX JAHHBIX. | OKCIIEpUMEHTANIbHBIX AaHHbIX; | JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenbHas
paborTa;

Y4. IlpuBomute npumepsl, | [IpuBogut IIPUMEDPBI, | Y CTHBIN OIPOC;

ITIOKA3bIBAIOIINE, YTO: | MOKAa3bIBAIOILNE, yro: | JlabopaTopHas

HAOJMIOJIEHUS M OSKCIEPUMEHT | HAOMIOACHUSI U HKCIEPHUMEHT | paboTa;




SIBJISIFOTCST OCHOBOM IS
BBIBHIKEHHUS TUIIOTE3 U
TEOpHUH, MO3BOJISIOT MPOBEPUTH
WCTUHHOCTD TEOPETUICCKUX
BBIBOJIOB; (pu3nueckas Teopus
JTaeT BO3MOKHOCTH OOBICHATH
W3BECTHBIC SIBJICHUS IPUPOJIBI U

SIBIISTFOTCSI OCHOBOM IS
BBIABHIKEHHUS TUIIOTE3 U
TEOpHUH, MO3BOJISIOT MPOBEPUTH
MCTUHHOCTD TEOPETUUECKHUX
BBIBOJIOB; (hU3nMyecKas Teopus
JTaeT BO3MOXKHOCTHb OOBSICHSTH
W3BECTHBIC SIBIICHUS IPUPOJBI U

TectupoBanue;
CamocTrosTenbHas
paborTa;

Hay4HbIC (baKThl, | HAYYHbIC (bakThI,

MPEICKA3bIBATh elIe | IPEACKA3bIBATh eme

HEHU3BECTHBIC SIBJICHHS. HEU3BECTHBIC SIBJICHUSL.

YS. IlpuBomuts  1pumepsl | [IpuBoaut IIPUMEPSHI | Y CTHBIN ONPOC;

IIPAaKTUYECKOIO HCIIOJIb30BAHUS
¢u3nyecKux 3HAHUN: 3aKOHOB
MEXaHHUKH, TEPMOJAMHAMUKH U
IIEKTPOANHAMUKHU B
DHEPIeTUKE; Pa3JIMYHBIX BUJIOB
AIEKTPOMArHUTHBIX W3I1yYECHHUU
UL pa3BUTUSA  paguo |
TEJIEKOMMYHUKALUH,
KBaHTOBOW (PM3MKHU B CO3JIaHUU
AJIEPHOM DHEPTETUKH, JTA3EPOB.

IPAKTUYECKOTO HCIIOJIb30BAHUS
(u3nyecKux 3HAHUU: 3aKOHOB
MEXaHUKH, TEPMOJMHAMUKU W
AIEKTPOAUHAMUKHU B
JHEPIreTUKE; Pa3JIMYHBIX BHUIOB
ANEKTPOMArHUTHBIX W3Jy4YCHUN
UL pa3BUTUA  paguo |
TEJIEKOMMYHUKAIUH,
KBAaHTOBOW (PM3HMKHU B CO3JIaHUU
AIEPHOU SHEPIrETUKH, JIA3€POB.

JlaGopatopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;

Y6. Bocnpunumare u  Ha | BocpuHMMaeT W Ha OCHOBE | YCTHBIN OIpPOC;
OCHOBE TOJIYYCHHBIX 3HAHUH | ITOJTYyYEHHBIX 3HaHuil | JlaboparopHas
CaMOCTOSITEJIbHO OIICHUBATh | CAMOCTOSITEIBHO OIICHHMBAET | paboTa;
uHdopMaImio, cojepxailytocs | uHdopmaluio, cojepxaitytocs | TectupoBanue;
B COOOIIEHUSIX CMU, | B COOOIIEHUSIX CMMN, | CamocTosiTenbHas
WNuTepHere, Hay4yHO- | UHTEepHeTe, HAy4HO- | paboTa;
MOMYJISIPHBIX CTATHSIX; MOMYJISIPHBIX CTATHIX;
Y7. llpumenars nonydeHHsie | [Ipumenser MIOJIy4YEHHBIE | Y CTHBIN OIPOC;
3HAHUS npu pELICHUH | 3HAHUSA npu pemenun | Jlaboparopnas
dbusznyeckux 3a7ad; CrnocoObl | GU3NUECKUX 3a/1a4. pabora;
BBITIOJTHEHUS. TectupoBanue;
CamocTosiTenbHas
paborTa;
¥8.0npenenars xapakrtep | Onpenensier xapaktep | YCTHBIN onpoc;
¢buzmyeckoro  mporecca 1o | pusndeckoro  mporecca 1o | JJaboparopHas
rpaduky, Tadnauue, hopmyie. rpaduky, Tadauie, Gopmyie. paborTa;
TectupoBanue;
CamocTrosTenbHas
pabora;
Y9. Usmepsats psan pusnueckux | Usmepsier  psan  ¢usnyueckux | YCTHBIN OMpoc;
BEJINYMH, MIPEACTaBISAA | BEIUYUH, npencrapisig | JlaboparopHas
pe3yNbTaThl ~ WU3MEPEHHM  C | pe3ylbTaThl  M3MEPEHH ¢ | paborta;
Y4E€TOM MX IOTPEIIHOCTEMN. Y4E€TOM MX IOTPEIIHOCTEMN. Tectuposanue;




CamocrosTenbHas

paborTa;
¥Y10. Hcnonp3oBath | Micrionb3oBaTh TPHOOPETEHHBIC | Y CTHBIM OIIPOC;
NpUOOPETCHHBbIE  3HAHUS W | 3HAHUS u yMEHUS B | JJabopatopHas
YMEHUsA B MPAKTHYECKOH | MPAKTUYECKOW IEeSATENbHOCTH U | paboTa;
JESITEIbHOCTH U TOBCEIHEBHOM | IOBCEIHEBHOW KU3HM. TectupoBaHnue;
JKA3HH. CamocTosiTenbHas
paboTa;
31. Cwmblicn NOHATHI: | 3HAET CMBICII IIOHATHUH: | Y CTHBIN OIPOC;
busnueckoe sBJICHUE, | HU3NYECKOE aBieHue, | JlJabopatopHas
rUrnoTe3a, 3aKOH,  Teopus, | TMIOTe3a,  3aKOH,  Teopus, | paboTa;
BEILIECTBO,  B3aMMOJECHCTBHE, | BEHIECTBO,  B3aUMOJEUCTBUE, | TeCTUpOBAHUE;
AIEKTPOMArHUTHOE 1oJie, | 3JIEKTPOMArHUTHOE none, | CamocTosiTenbHas
BOJIHA, (POTOH, aToM, aTOMHOE | BoJiHa, ()OTOH, aTOM, aTOMHOE | paboTa;
A7po, WOHU3HUPYIOIIUE | PO, MOHU3HUPYIOIINE

U3JIy4YeHUs, TUIaHeTa, 3Be3/a,
rajaKkThka, BceineHHas.

M3JIy4YeHUsl, TIJIaHeTa, 3Be3/1a,
rajJakThuka, BceneHHas.

32. Cwmpbicn bu3nUecKux
BEJIUYMH: CKOpOCTb,
YCKOpEeHHe,  Macca,  cuia,
UMITYJIbC, pabora,
MeXaHU4ecKas DHEPTUf,
BHYTPEHHSIS SHEprus,
abcomtoTHas TeMIiepaTypa,

CpCaHsiasad KHHCTHYCCKAA DOHCPIUA
qacCTul BCIICCTBA, KOJIHNYCCTBO

3HaeT CMBICT  (DU3HYECKUX
BEJTMYMH: CKOpOCTb,
YCKOpEeHHe,  Macca,  CHia,
UMITYJIbC, pabora,
MEXaHU4YEeCKast DHEprus,
BHYTPEHHSS SHEPTHS,
a0CoOTHAS TeMIiepaTypa,

CPpCOHAA KHHCTHUUYCCKAA SHCPI'UA
qacTul BCIICCTBA, KOJIMYCCTBO

YcTHBIN 0npoC;
JlaGopaTtopHas
pabora;
TectupoBanue;
CamocrosrenbHas
paborTa;

TEIJIOTHI, 3JIEMEHTAPHBIN | TETUIOTHI, 3JIEMEHTaPHBIM

DIEKTPUYECKUH 3apsI. BJIEKTPUYECKUU 3aps/Il.

33. Cwmbicn ¢busnueckux | 3HaeT  CMBICT  (U3HYECKUX | Y CTHBIN OIpoc;
3aKOHOB KJIACCUYECKOU | 3aKOHOB kiaccuueckoit | JlaboparopHas
MEXaHHKH, BCEMHUPHOIO | MEXAHUKH, BCEMUPHOTO | paboTa;
TATOTEHUS, COXpaHEHHUS | TATOTEHUS, coxpaHeHus | TecTupoBaHHUE;
SHEPTHH, UMITYJIbCa Y | DHEpPIUH, MMITyJIbCa u | CamocTosiTeNbHAs
AIEKTPUYECKOTO 3apsAna, | SIEKTPUIECKOTO 3apsna, | pabora;
TEPMOIUHAMUKU, TEPMOJUHAMUKHU,

AJICKTPOMAarHUTHOW WHIYKIIUH,
dbororddexra.

AIIEKTPOMATrHUTHON WHIYKIIHH,
dboTorddexra.

34. Bkimaag pocCUHCKUX H
3apyOexKHBIX YUYEHBIX,
OKa3aBIIUX HauOOoJIbIIICe

BIIUSIHUC HA Pa3BUTHE (DU3UKH.

3HaeT BKJAJ POCCUUCKUX U
3apyOexKHBIX YUYEHBIX,
OKa3aBIINX HauOOJbIIICE
BIIUSIHUC HA Pa3BUTHE (DUBUKH.

YcTHBIN 0npoc;
JlaGopaTopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;




3. Ouenka ocBoeHus y4eOHO TUCITUIINHBI:

3.1 ®opMbI U MeTOAbI KOHTPOJISI.

[IpeamMeTOM OLEHKHM CiyXaT yMmMeHuss W 3HaHus, npeaycMmorpeHHsie OI'OC mo
mucuuiimHe OY /.10 ®U3UKA, nHanpaBineHHble Ha (OpMHUpPOBAaHUE OOIIMX U
po(ecCHOHANBHBIX KOMIIETEHIIMN, a TaKXKe JTUYHOCTHBIX PE3yJIbTaTOB B paMKax
MIPOTPaMMbl BOCIIUTAHUS.



KoHTpoJib 1 onleHKa 0cBOeHUs1 Y4eOHOI JUCHHMILIMHBI 110 TeMaM (pa3aeaam)

OnemeHT Y /1 @opMBbI U METOJIBI KOHTPOJIA
Texkymui KOHTPOJIb Py0OexxHbIil KOHTPOJIb IIpomexyTouHas arrecTanus
Dopmsl [IpoBepsiemblie Dopmbl [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIA JI, I1I, M, JIP KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, I, M, JIP
Pa3pea 1. Bxoanon OK 01-OK 07; 113 OK 01-OK 07;
MexaHuka KOHTPOJIb, JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
KPNel M.6.; I1.1.-11.7; M.6.; IL1.-IL.7.;
JIP2, JIP9, JIP2, JIP9,
JIP23, JIP30 JIP23, JIP30
K 1.1 IK 1.1
Tema 1.1. YO, T, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M..1.-
KWHEMATHKU M.6.; I1.1.-11.7.;
JIP2, JIP9,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBEBI TUHAMUKH JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-11.7;
JIP2, JIP9,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXPaHEHUS JIL.1.-JI1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP9,
JIP23, JIP30
Paznen 2. KPNo2 OK 01-OK 07; /3 OK 01-OK 07;
JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-

Mounexkyaspuas




(pu3uka u 0CHOBBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
TEPMOAMHAMUKU JIP2, JIP9, JIP2, JIP9,
JIP23, JIP30 JIP23, JIP30
IK 1.1 IK 1.1
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OCHOBEI JI.1.-J1.6.; M.1.-
MOJIEKYJISIPHO- M.6.; IL1.-1L.7.;
KHHETUYECKON JIP2, JIP9,
TEOpPHUH ra30B JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
TEPMOJIMHAMUKHU M.6.; I1.1.-11.7.;
JIP2, JIP9,
JIP23, JIP30
Tema 2.3 VO, T, CP, OK 01-OK 07,
ArperaTHbie JIPNe2, JIPNe3 | JI.1.-J1.6.; M. 1.-
COCTOSTHUS M.6.; I1.1.-11.7.;
BEIIECTBA U JIP2, JIP9,
(ha3oBbIC MEPEXOIBI JIP23, JIP30
Pa3pgen 3. KPNe3 OK 01-OK 07; 13 OK 01-OK 07;
DJIeKTPOAUHAMHUKA JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP9, JIP2, JIP9,
JIP23, JIP30 JIP23, JIP30
K 1.1 K 1.1
Tema 3.1 VO, T, CP, OK 01-OK 07;
DJIEKTPUUECKOE JIPNe4 JIL1.-JI1.6.; M.1.-
oJie M.6.; I1.1.-11.7.;
JIP2, JIP9,

JIP23, JIP30




Tema 3.2 VO, T, CP, OK 01-OK 07;
3aKOHEI JIPNeS, JIPNe6, | JI.1.-J1.6.; M. 1.-
nmoctossHHOTO ToKa | JIPNe7, JIPNe8, | M.6.; I1.1.-I1.7.;
JIPNe9, JIPNe10 JIP2, JIP9,
JIP23, JIP30
Tema 3.3 VO, T, CP, OK 01-OK 07;
DIIEKTPUYECKUN TOK JIPNel1 JL.1.-JL1.6.; M.1.-
B Pa3JIMYHBIX M.6.; I1.1.-I1.7.;
cpenax JIP2, JIP9,
JIP23, JIP30
Tema 3.4 VO, T, CP OK 01-OK 07;
MarauTHoOe 1oJie JI.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP9,
JIP23, JIP30
Tema 3.5 VO, T, CP OK 01-OK 07,
DIJIEKTPOMArHUTHAS JL1.-JI1.6.; M.1.-
WHIYKIUS M.6.; I1.1.-I1.7.;
JIP2, JIP9,
JIP23, JIP30
Pasznen 4 KPNe4 OK 01-OK 07; 13 OK 01-OK 07;
Kosaebanus u JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M..1.-
BOJIHBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP9, JIP2, JIP9,
JIP23, JIP30 JIP23, JIP30
IK 1.1 IIK 1.1
Tema 4.1 VO, T, CP OK 01-OK 07;
MexaHudeckue JI.1.-J1.6.; M. 1.-
KOJICOAHUS U BOJTHBI M.6.; I1.1.-I1.7.;




JIP2, JIP9,

JIP23, JIP30
Tema 4.2 VO, T, CP, OK 01-OK 07,
DJIEKTPOMarHuTHHIE JIPNe12 JI.1.-J1.6.; M.1.-
KoJ1eOaHHs U BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP9,
JIP23, JIP30
Pa3nen 5. Onruka KPNe5 OK 01-OK 05; I3 OK 01-OK 05;
JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP9, JIP2, JIP9,
JIP23, JIP30 JIP23, JIP30
IIK 1.1 IK 1.1
Tema 5.1 YO, CP, OK 01-OK 05;
[Ipupona cera JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.;
JIP2, JIP9,
JIP23, JIP30
Tema 5.2 VO, CP, OK 01-OK 05;
BosHoBEIE cBOMCTBa JIPNe14, JI.1.-J1.6.; M. 1.-
CBETa JIPNel5 M.6.; I1.1.-11.7.;
JIP2, JIP9,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CrenmanbHas JI.1.-J1.6.; M.1.-
TEOpUs M.6.; IL1.-I1.7;
OTHOCHUTEIBHOCTH JIP2, JIP9,
JIP23, JIP30
Paznea 6. KPNe6 OK 01-OK 07; 13 OK 01-OK 07;




J1IeMeHThI JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M. 1.-
KBAaHTOBOM M.6.; I1.1.-I1.7.; M.6.; I1.1.-11.7.;
(1)I/I3I/IKI/I HPZ, HP9, HP2, .HP9,
JIP23, JIP30 JIP23, JIP30
IIK 1.1 IIK 1.1
Tema 6.1 VO, T, CP, OK 01-OK 07;
KBaHnToBas ontuka JIPNel6 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP9,
JIP23, JIP30
Tema 6.2 VO, T, CP, OK 01-OK 07;
dusuka aToMa u JIPNel7 JI.1.-J1.6.; M. 1.-
aTOMHOT'O M.6.; I1.1.-11.7.;
sapa JIP2, JIP9,

JIP23, JIP30




3.2 KoandukaTop o11eHOYHBIX CPeICTB.

O yHKIIMOHAIBHBIN npusHak | Koz oneHnouHoro cpeacrsa
OLIEHOYHOTO cpeacTBa (Tun

KOHTPOJIBHOTO 3aJIaHMUS1)

YcTHBIM onpoc YO

JlaGopaTtopHas paborta Ne n JIP Ne n

TectupoBanue T

KontposnbHas padora Ne n KP Nen

3anmanus s camocTosTensHoi paboTel | CP
- pedepar;

- IOKJIa;

- cooO11IeHHE,;

- OCCE.

PasHoypoBHeBble 3amaun u 3ananus | P33
(pacuétHsle, rpaduueckue)

Pabouas TeTpann PT
[Ipoekt IT
JlemoBas urpa A1
Keiic-3amaua K3
3auét 3
JudbdepenurpoBaHHbIi 3a4€T 13
DK3aMeH 6]




OIIeHO‘leIe MaTE€pHUaJIbI 10 JUCHUILIIMHE ¢ IPABHJIbHBIMHA OTBETAMM:

Ne it

Cozeprkanue Borpoca

IIpaBunbHEBINM OTBET

IIposepsiemeie
KOMIIETCHIINN

1.

YHOPSII[O‘ICHHOC JABYKCHUEC 3aPsKCHHBIX
JacCTUIl Ha3bIBaloT ...

TOKOM

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

Hakomnwurens SJIGKTpI/I'lCCKOﬁ OHEPruu
SABIIACTCA ...

KOHJACHCATOP

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

N30BITOK ANIEKTPOHOB Ha TeJIe 03HAYAET, YTO
OHO 3apsDKEHO ...

OTPULIATEIIBHO

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 1K 1.1

BHyTpeHHss 3HEprus Teja 3aBUCUT OT ...

TEMIIEpaTypbl

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

Pabora B TepMOTuHAMEKE OTIPEIEIIETCS
W3MEHEHHUEM ... JHeprHen

BHYTPEHHEU

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

Kak n3amenurcs cuia B3auMOACHCTBHS
MEXAY JEKTPUUECKUMHU 3apsaaMHu MIPH
YBEJIMYEHUH NIEPBOTo 3apsiaa B 2 pasa, a

Ipyroro B 4 pa3a?

YBEIMUHUTCA B 6 pa3

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

Hocurensmu 3apA/10B B METaJlJIaX ABJIAIOTCA

3JIEKTPOHBI

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30,1IK 1.1

MarauTtHoe 1oJjie BO3HUKAaeT BOKPYT
IIPOBOJHUKA C ...

TOKOM

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK 7, JIP 2, 9,
23,30, IK 1.1

Hanpasnenue nHAYKIIMOHHOTO TOKa
OIIPEJEIAECTCS IIPABUIIOM ...

Jlenma

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30,1IK 1.1

10.

Hanpasnenune nuH1I MarHUTHOW MHAYKIIUU
OIpeIeIIAeTCs IPABUIOM ...

OypaBumKa

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK 7,JIP 2, 9,
23,30, IIK 1.1




11.

OJ1C 31eKTpOMarHuTHON MHIYKIIMHA 3aBUCUT
OT U3MCHEHHUS ...

MarHuTHOI'O IIOTOKa

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

12.

SHGKTpOMaFHI/ITHaﬂ BOJIHA MICPEHOCHUT ...

SHEPTHIO

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

13.

Pasnoxenune 0emoro 1sera Ha
COCTAaBJIAIOIINE HA3BIBAIOT ...

CIIEKTP

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 1K 1.1

14.

Bo3uukHOBEHNE paayru CB4A3aHO C
SBJICHUEM ...

JTUCTIEpCUU

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

15.

VY cobuparoriei TUH3BI ONITHYECKAs! CHIa 0
3HAaKy SABJIETCS ...

MHOJIOKUTEIBHOMN

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 1K 1.1

16.

C yBenn4eHneM pacCTOSIHUSA OT TUIOCKOTO
3epKaia pa3Mepsl H300paXeHus .. ..

HC MCHSAIOTCS

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

17.

SIBreHHE BHIOMBAHHMS 3JICKTPOHOB U3
METaia 1moma ,Z[CﬁCTBPIeM CBE€Ta HA3bIBACTCA

thotordpdexrom

OK 1, 0K 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

18.

HnaHeTapHaﬂ MOJACJIb aTOMa NPCAJIOKCHA ...

Pesepdopaom

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK7,JIP 2,9,
23,30, 11K 1.1

19.

ITotox AACP aTOMOB I'€JIMS Ha3bIBAKOT ...

anbha-u3TydyeHueM

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK 7, JIP 2, 9,
23,30, IK 1.1

20.

CaMOHpOI/BBOHBHOC HCITyCKaHUC
BCIIECTBOM 3apPsKE€HHBIX YaCTHI HAa3bIBAIOT

pPaaAnOaKTUBHOCTBIO

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 6,
OK 7, JIP 2, 9,
23,30, IK 1.1




TecT ¢ NnpaBMWJIbLHBIMHA OTBE€TAMMNU:

Ne it Copepxanue Bonpoca IIpaBunbHBIN IIposepsiembie
OTBET KOMIIETCHIINH
1. BennunHa npsAMonponopruuoHalIbHas HAIPSDKCHUIO Ha OK 1, OK 2,
KOHIIaX ITPOBOJIHUKA U OOPAaTHOIIPOIIOPIIMOHAIbHAS OK 3, OK 4,
COIMPOTUBIICHUIO ITOTO HpOBOI[HI/IKaf_— OK'5, OK 6,
- OK 7,JIP 2,
1) Cuna Toka 9, 23, 30, IIK
2) [ImoTHOCTH TOKA 1.1
( 3) Hanpsbxenue
4) ConpoTuBIeHHE
2. DIIEKTPUUECKHUI TOK B METaJIax 3TO... OK 1, OK 2,
' 1) ynopsiioueHHO€E IBUKEHUE HOHOB 110 OK 3, OK 4,
[IPOBOJHUKY OK'5, OK 6,
- OK 7,JIP 2,
~ 2) IBMKEHME IEKTPUUYECKUX 3apsJI0B 110 9,23, 30, IIK
IIPOBOJIHUKY 1.1
3) ynops104eHHOE IBUKEHHUE SJIEKTPOHOB MO
IPOBOJAHUKY
3. Kakum npubopoM n3MepsoT CHUITy TOKa U KaKUM OK 1, OK 2,
00pa3zoM ero MoJKI0Yal0T? OK 3, 0K 4,
' 1) amriepmeTpom, MocCiIe10BaTeIbHO OK 5, OK 6,
- ’ OK 7,JIP 2,
2) aMIiepMeTpoM, NnapauieabHO 9,23, 30, IIK
3) BOJBTMETPOM, MOCIEI0BATEIBHO I
4) BOJIBTMETPOM, MAPAILIEITHHO
4. Ecnu y Tena komn4yecTBO MPOTOHOB OO0JIbIIIE OK 1, OK 2,
KOJINYECTBA DJIEKTPOHOB, TO OHO ... OK 3, OK 4,
O 1) He umeer 3apsna OK 5, OK 6,
~ OK 7,JIP 2,
' 2) I[Ton0XUTENBHO 3aPSKEHO. 9, 23, 30, IIK
- 1.1
3) OTpunateabHO 3apsHKEHO
5. Anrebpanueckasi cyMMa 3JIEKTPHUECKUX 3apsi/ioB B OK 1, OK 2,
3aMKHYTOU CHCTEME OCTAETCSI TOCTOSTHHOM. OK 3, OK 4,
[IpuBeneHHoe BbIpaxkeHne GOPMyIUPYeT: OK 5, OK 6,
O 1) 3akoH coxpaHeHUs FIEKTPUUECKUX 3aPsI0B OK7,JIP 2,
~ 9,23, 30, IIK
- 2) 3axon Kynona 1.1
¢ 3) Ilporecc anexTpu3anuu
f_.
4) 3akoH coXpaHEHHs SHEPTrUn
6. UYenoBek TSHET 3a KPIOYOK AMHAMOMeETpa ¢ cuiion S0 OK 1,0K 2,
H, npyroii kprodok mpukperiéH k crene. KakoBbl OK 3, OK 4,
MOoKa3aHus JUHAMOMeETpa? OK 5, OK 6,
C OK 7,JIP 2,
)0
~ 9,23, 30, IIK
2)255H 1.1

“ 350H




“ 4100H

7. Kakoe 13 npuBeIeHHBIX HU)KE YPaBHCHUI OK 1,0K 2,
COOTBETCTBYET U30TEPMHUUECKOMY ITpolieccy? OK 3, OK 4,
Br16epuTe npaBHIIbHOE YTBEPIKICHHUE OK 5, OK 6,
- OK 7, JIP 2,
A 1) VI/V2=T1/T2 9. 23, 30, TIK
2) p1/p2=T1/T2 1.1
3) pl/p2=V2/V1
8. Yactuiia, 001a1ar01as HAanMEHbIITNM OK 1, 0K 2,
MOJIOKUTEIBHBIM 3apsIIOM, - 3TO... OK 3, 0K 4,
O 1) Heiitpon OK 5, OK 6,
~ OK 7, JIP 2,
- 2) DnexTpoH 9,23, 30, IIK
© 3)Uon =
( 4) TlpoToH
9. Kaxk Hy>kHO U3MEHUTH 00bEM JJAHHON MACCHI ra3a JiJist OK1,0K?2,
TOT0, YTOOBI IIPH MOCTOSIHHOM TeMIIepaType ero OK 3, OK 4,
JlaBJIeHHE YMEHbIINIIOCHh B 4 pa3a? Beibepure OK 5, OK 6,
[IPABUWIbHOE YTBEPKICHUE. OK 7,JIP 2,
¢ 1) YBenuuuTts B 2 pasza ?’123’ 30, TIK
¢ 2) YBenuuuTth B 4 pasza
¢ 3) Ymenbiutsh B 4 paza
10. BpoyHOBCKOE NBUKEHUE - 3TO OK 1, OK 2,
O 1) ABM>KEHHE MOJIEKYIT OK 3, OK 4,
- OK 5, OK 6,
2) TEIJIOBOE JIBM)KCHHE B3BEIICHHBIX YaCTHIL B OK 7, JIP 2,
JKHJIKOCTH UJIH Ta3e 9, 23, 30, IIK
3) XaoTH4ecKoe JBMKEHUE YaCTHUIl TBEPJOTO Teja I
11. K TennoBbIM JIBUTATENISIM HE OTHOCUTCS OK1,0K 2,
O 1) nBUraTEeNh BHYTPEHHETO CTOPAHUS OK 3, OK 4,
- OK 5, OK 6,
2) napoBasi TypOrHa OK 7,JIP 2,
- . 9, 23, 30, I[IK
3) peakTUBHBIN ABUTATENb 11
12. JI1s1 130TEPMUYECKOTO PACIIMPEHUS XapAKTEPHO OK 1,0K 2,
SIS 1) paboTa paBHa HYIIIO OK 3, OK 4,
- OK 5, OK 6,
2) BHYTpEHHSIs1 DHEPT S BO3PACTAET OK 7,JIP 2,
- 9, 23, 30, I[IK
3) KOJTMYECTBO TEIUIOTHI UJET Ha BHIMOJIHEHUE 11
razoM paboThI )
13. B cucreme u3 1Byx Ten TEIo nepeaaéTcs. . . OK 1, OK 2,
. 1) He nepenaércs OK 3, OK 4,
~ OK 5, OK 6,
2) Ot Gosiee HATPETOTO K MEHEE HATPETOMY OK 7, JIP 2,
C 9, 23, 30, I[IK
3) Ot MeHee HarpeToro kK 0ojee HarpeToMy 11
14. UTo MOHMMAIOT MO 3apsI0M KOHAeHcaTopa? OK 1,0K?2,
' 1) Cymmy 3apsiioB Ha 0OKIIaKax OK 3, OK 4,
~ OK 5, OK 6,
2) IlpousBenenue 3apsa0B Ha 0OKIIAJAKaX OK 7,JIP 2,




r o
3) AGcoIroTHOE 3HAYCHHE 3apsia OJTHOM U3

00KJIaZIOK

9,23, 30, IIK
1.1

15. Korma MbI cHUMaeM oJ1ex 1y, 0COOCHHO OK 1,0K?2,
M3TOTOBJICHHYIO U3 CUHTETUYECKHUX MATEPUAIIOB, MbI OK 3, OK 4,
CIIBIIIMM XapaKTepHbIi Tpeck. Kakoe sBnenue OK 5, OK 6,
OOBSCHSIET 3TOT TPECK? OK 7, JIP 2,
- 9, 23, 30, [IK
1) DnekTpusanus 11
¢ 2) Tpenue
3) DnekTpoMarHuTHas WHIYKITUS
16. UTo coliepKUTCS B OJOKUTEIBHO 3aPSXKEHHOM Teuie? OK 1,0K 2,
: 1) U30BITOK IIEKTPOHOB OK 3, OK 4,
- OK 5, OK 6,
2) HEAOCTATOK SJIEKTPOHOB OK 7, JIP 2,
- 9,23, 30, IIK
3) U30BITOK IPOTOHOB 11
17. Kaxk n3smeHuTcs nepro/1 KoiaeObaHuii MaTeMaTHIECKOTO OK 1,0K 2,
MasiTHUKA, €CJIU €0 AJIMHY YMEHbIIUTH B 4 pa3a? OK 3, OK 4,
1. YMmenbmutcs B 2 pasa. OK 5, 0K 6,
2. YmensmuTcs B 4 pasza. OK 7,JIP 2,
3. He u3smenwurcs. 9, 23, 30, IIK
1.1
18. Jnuna BosiHbl paBHa 40 M, CKOPOCTh OK 1, OK 2,
pacnpoctpanenus 20 m/c. YeMy paBHa 4acToTa OK 3, OK 4,
KoJieOaHMi HCTOYHHUKA? OK 5, 0K 6,
1.0,5 ', OK 7,JIP 2,
2.2 T'; 9, 23, 30, I[IK
3. 800 I'y; 1.1
19. CranpapTHas 4aCTOTa MPOMBIIIIICHHOTO TIEPEMEHHOTO OK 1, OK 2,
TOKa paBHA: OK 3, 0K 4,
1.30 I'm; OK 5, OK 6,
2.40 ', OK 7,JIP 2,
3.50 ' 9, 23, 30, [IK
1.1
20. CKopocCTh CBETa B BAKyyMe paBHA OK 1, OK 2,
1.2x108 M/ ¢ ; OK 3, OK 4,
2.3x108 M/ ¢; OK 5, OK 6,
3.108 m/ c; OK 7, JIP 2,
9, 23, 30, I[IK
1.1
21. Kak u3aMeHuTCs yroa Mex1y naJaroimm u OK 1,0K 2,
OTPa)KEHHBIM JIy4aMU CBETa, €CJIM YroJl NaJeHus OK 3, OK 4,
yMeHbIuTCS Ha 1077 OK 5, OK 6,
1. YMenpmuTcs Ha 5°. OK 7,JIP 2,
2. Ymensmmutes Ha 10°. 9, 23, 30, IIK
3. Ymensbmutcs Ha 20°. 1.1
22. Kakoe n3nydeHne u3 nepeyrcieHHbIX UMEET CaMYIO OK 1,0K 2,
HU3KYIO 4acToTy: 1- uH(pakpacHsle 1ydu; 2- OK 3, OK 4,
BUJUMBIN CBET; 3-ynbTpaduoiaeToBbIe JIyuu; 4- OK 5, OK 6,
pasvoOBOJIHBI; 5-PEHTI€HOBCKHE JTy4H? OK 7,JIP 2,
1. 1. 9,23, 30, IIK
2.2. 1.1
3.4.
23. CKOJIbKO IPOTOHOB Z 1 CKOJIBKO HEUTPOHOB N B s1ipe OK 1, OK 2,




u30TOMNa yrieposa 14 °C? OK 3, OK 4,
1.Z2=6,N=14. OK 5, OK 6,
2.Z2=14,N=6. OK 7,JIP 2,
3.N=6,Z=8. 9, 23, 30, [IK
1.1
24. DJIEKTPOH BJIETAET B OJIHOPOJHOE MAarHUTHOE MOJIE CO OK 1, 0K 2,
CKOPOCTBIO, HAIIPABJICHHOMN BJOJIb JIMHUNA MarHUTHOMU OK 3, 0K 4,
uHayKuy. Kak OyzeT 1BUTraThCs 3JIEKTPOH B OK 5, OK 6,
MAarHuTHOM I10jie? OK 7,JIP 2,
1) npsIMOJIMHENHO, C YBEIMYMBAIOLIEHCS CKOPOCTHIO 9, 23, 30, [IK
2) paBHOMEPHO NPSIMOJIMHENHO 1.1
3) 110 OKPYKHOCTH
25. Kakumu HOCUTENSIMU 3I1. 3apsjia CO3aeTCs OK 1,0K?2,
3JIEKTPUYECKHUM TOK B MeTaJl1ax? OK 3, OK 4,
1. DreKTpoHaAMU Y TTOJIOKUTEIHbHBIMA HOHAMMU. OK 5, OK 6,
2. DIIeKTpOHAMHU U JbIPKAMH. OK 7,JIP 2,
3. ToJIbKO 3JIEKTpOHAMU 9, 23, 30, IIK
1.1
26. DNEeKTPOMAarHUTHbIE BOJHBI MOT'YT PACIIPOCTPAHATHCS OK 1, OK 2,
1) TOJIEKO B BAaKyyMe CO CKOPOCTBIO CBETa OK 3, 0K 4,
2) TOJIBKO B BEIIECTBE C JIFOOBIMU CKOPOCTSIMHU 8§ 3 ) J?§26’
3) B BaKyyMe€ M B BEILECTBE CO CKOPOCTHIO CBETA 9. 23,30, 1K
1.1
217. BnayTpu koHaEHCaTOpa co3naercs OK 1, OK 2,
1) HEOJHOPOIHOE MATHUTHOE I10JIE OK 3, 0K 4,
2) OJIHOPOJIHOE DJIEKTPUUYECKOE T10JIE 8§ ; J g%)(;’
3) OJIHOPOJJHOE MarHUTHOE TOJIE 9. 23,30, 1K
1.1
28. JIBOMCTBEHHOCTh CBOWCTB (KOPITYCKYJIIPHO-BOJTHOBOI OK 1, OK 2,
Jyalu3M) Ipucyuia. . . OK 3, OK 4,
1) TonbKO CBETY; OK 5, OK 6,
2) TONBKO MUKPOCKOIIUYECKUM TellaM;B) J1I000it OK 7,JIP 2,
dbopme matepumu. 9, 23, 30, [IK
1.1
29. Uem 00BsCHSIICA yCTIEX aCTPOHOMHYECKOTO METO/1a OK 1, OK 2,
MU3MEPEHUS CKOPOCTH Tena? OK 3, OK 4,
1) nemwxennem IOmurepa Bokpyr ComHIa; OK 5, OK 6,
2) IPOXOUMBIE CBETOM PACCTOSHUS OBLIM OUY€Hb OK 7,JIP 2,
BCJINKM; 9, 23, 30, IIK
3) TeM, 4TO CBET JIt0ObIE PACCTOSHUS MTPEOI0JIEBACT 1.1
MTHOBEHHO
30. B 4em cymHoCTh METO1a ONIPENEIEHUS CKOPOCTH OK 1, OK 2,
cBeTra B onbiTe Pu3o? OK 3, OK 4,
1) ang n3MepeHust BpEMEHHU paclpoCTpaHEHMsI CBETa OK 5, OK 6,
HCIIOJIb30BAJIOCh BpAIlAIOIIEECcs 3€PKAJIO; OK 7, JIP 2,
2) i U3MepEeHNs BPEMEHHU PaclpoCTPaHEHMsI CBETa 9,23, 30, IIK

WCTIONIb30BAJICA ‘TIPEPHIBATENH = — BPAIAKOIIEECS
3youaroe

1.1




4.3agaHus 1/ OLIEHKH OCBOCHUS U CIHUILIHHBI
BXxoaHo# KOHTPOJIb
Bapuant 1

B 3aganusx 1-9 BoiOepuTe NpaBWIbHBIN OTBET M 3alIUIINATE €ro B 0J1aHK 0TBeTOB. /{191
3aganuii 10, 11, 12 HanumuTe MoJHOEe 000CHOBAHHOE pellleHHE U 3aNUIINTE €ro B
0JIAaHK OTBETOB.

Kputepuu onieHuBaHus.

3amanus 1 — 9 ouenuBarorces B 1 6amt. Saganusa 10,11,12 B 2 Oamna.

1. OTHOCUTENBHO KaKOro TEJla WIM YacTeH Tella NMACCaXKUP, CUISIIMN B JBHKYLIEMCS
BaroHe, HAXOJUTCS B COCTOSTHUU TIOKOSI?
. 3eMJIN.
. BaroHa.
. KoJIeca BaroHa.
. peJibe

AW N =

2. Ilpu paBHOYCKOPEHHOM JIBHJKCHHH CKOPOCTH Teja 3a 5 ¢ m3MeHuiaach oT 10 M/c 110
25 m/c. OnpenennuTe yCKOpEeHHE Tena.
.4 m/c?;
.2 M/c?;
-2 m/c?;
. 3 m/c?.

AW =

3. JlaHa 3aBUCHMOCTbH KOOPAHHATHI OT BPEMEHU MPU PAaBHOMEPHOM JABHKEHHUU: X=2+3t.
Uemy paBHBI HauaJIbHasi KOOPAUHATA U CKOPOCTH Tesa’?
1.x,=2, V=3,
2. x,=3, V=2;
3.x,=3, V=3,
4. x,=2, V=2.

4. YCTaHOBHTE COOTBETCTBHE MEXKAY (PU3HUCCKUMHU OTKPBITUAMH W YYCHBIMH U
3amojgHUTe Tabauiy Huwke. [lomyduBIIyIOCS TOCIEAOBATEIIBHOCTS TU(p 3amuImmTe
0e3 3amsaThIX 1 MpoOeoB B OJIAHK OTBETOB.

OTtkpbITHE .
A |b |B P Yuenbi
A) 3aKOH 0 mepenavu JaBJICHUS
1) ITackans
KUIKOCTSIMU U Ta3aMu
2) Toppuuennu
5 11 b) 3aK0H BCEMUPHOTO TIATOTEHUS
- o B) oTkpbiTHE atMochepHOTro 3) Apxuven
JIeNCTBUE P p 4) Heroton
JABJICHUS

M CHJIBI



10H Teno aBuxercs ¢ yckopenueM Sm/c?. Kakosa Macca Tena?



1. 2kr.

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

6. Ilpu mpoBeneHUU SKCIEPUMEHTA HCCIIEI0BAIach 3aBUCUMOCTh MPOUIEHHOTO TEJIOM
oyt S oT BpeMmeHH t. ['paduk nmonydeHHOM 3aBUCUMOCTH MPUBEAEH HA PUCYHKE.

S, ™ —
40

Brib6epuTte nBa yTBEpKICHUS,
COOTBETCTBYIOILIUE PE3YJIHTATAM 3TUX U3MEPEHUM.

35
30
261 —
201—

15—
' /
5

1) Cxopoctb Tena paBHa 6 m/c.

2) VckopeHue Tesna paBHo 2 M/c?.

3) Teno nBuxkeTcsi paBHOYCKOPEHO.

4) 3a BTOpYIO CEKYH]ly NIPOHAEH MyTh 6 M.
r.c5) 3a mATYI0 CeKyHly npoiieH myTh 30 M.
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7. Tlo rpaduky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOIOMIErocs Tejla OT BpeMeHU (PUCYHOK
2) onpeNieTuTe aMIUTUTYIy KoJieOaHuM.

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

8. Uemy paBHa Macca rpy3a, JIeXKallero Ha rnoiy Judra, KOTOpblil HAYMHAET JABH)KCHHE
BBEPX ¢ ycKopenueM 3 m/c%. I'py3 nasut Ha non audra ¢ cuoit 520 H.
1) 60 kr
2) 50 kr
3) 40 kr
4) 5 kr

9. YcraHoBUTE COOTBETCTBHE MEXKAYy MNpuOopaMu M (HU3NYECKUMU BEIMUYUHAMH U
3amojgHUTe Tabmuiy Hwke. [lomydnBIIyIOCS TOCIEAOBATEIIBHOCTD ITU(p 3amuImmTe
0e3 3amsAThIX ¥ MPOoOEIoB B OJIaHK OTBETOB.



[Tpubop duznvecKre BeTUIHHbI

A) ricuxpomerp 1) naBnenue
b) manomeTp 2) CKOpPOCTH
B) cniunomerp 3) cuia

4) BIQXXHOCTb BO3yXa

A b B

10.Tenexxka ™Maccol 2 Kr JBHXKYIIAsICSd CO CKOPOCTBIO 3M/C  CTaJKUBaeTCs C
HETIOJIBUYKHOU TEJICKKOM Maccoi 4 Kr W crerisiercs ¢ Hel. Onpenennute CKOpoCTh
00€euX TeJIEKEK I10CIIE B3aUMOIEHCTBUA?

11.ABTOMOOMIL JBUTANICS CO CKOpOCThIO 10M/C, 3aTeM BBIKIIFOYMII JBUTATEIb U Hadall
TOPMOXKEHHE ¢ ycKopeHmeMm 2 M/c?. Kakoli myTh mnpoljeH aBTomMoOusieM 3a 7 C
MOMEHTa HayaJia TOPMOKECHUA?

12.TToabEMHBIN KpaH paBHOMEPHO MOJHUMAET Tpy3 Maccoil 1,5 TOHHBI CO CKOPOCTBHIO
0,4 m/c. Onpeaennure MOIHOCTh JBUraTeNsl KpaHa, €CJIM U3BECTHO, YTO €ro Ko3pdu-
LIUEHT MoJie3Horo nerctaust 60%.

Bapmuanr 2

B 3apanusx 1-9 Bpi0epuTe NpaBWIbHBIN 0TBET M 3alIUIIATE ero B 0JIAaHK 0TBETOB. /151
3apanuii 10, 11, 12 HanumuTe MOJHOEe 000CHOBAHHOE pelleHHe M 3aNUIINTE €ro B
0JIAaHK OTBETOB.

Kpurepun ouenuBanus.

3amanust 1 — 9 ouenuBarores B 1 6amt. Saganusa 10,11,12 B 2 Oamna.

1. B kakoM U3 ClIeTyIONIUX CITydaeB BIKCHHE Tella MOKHO pacCMaTpHUBAaTh Kak
JIBKEHUE MaTEPUAIIbHON TOUKH?
. JIBMKeHue aBTOMOOMJISt U3 OJTHOTO TOPOJia B IPYTOM.
. JIBMKeHue KOHbKOOEXKI[a, BHITOIHSIONIETO TPOrpaMmy (PUTypHOTO KaTaHMS.
. JIBM>KeHHE moe3na Ha MOCTY.
. Bpamenue neranu, o6pabarbiBaeMoii Ha CTaHKE.

AW N =

2. Ilpu paBHOYCKOPEHHOM JIBH>KEHMHM CKOpPOCTH Tejla 3a 6 ¢ u3MeHusiach ot 6 m/c 1o
18 m/c. Onpenenute yCKOpeHHe Tena.
.4 m/c?;
.2 M/c?;
. -2 m/c?;
.3 m/c?,

AW N —

3. U3 mpenokeHHbIX YpaBHEHUN YKAXKUTE YPABHEHHE PABHOYCKOPEHHOTO JIBIKCHUS.
. Xx=2t1;
2. x=2+2t;

[E—



3. x=242¢%
4. x=2-2t.

4. YCTaHOBHUTE COOTBETCTBUE MEXIY (PU3NYECKUMH BEIMYMHAMU M UX EIUHUILIAMU
MU3MEPCHU M 3amlojHHUTE Ta0nuiy Hroke. [lomyduBIIyrOCS MOCIIENOBATEILHOCTD
1udp 3anummTe 63 3ansAThIX U MPOOEIOB B OJIAHK OTBETOB.

du3nvecKre BETUIHHbI Enunuiier namepeHus
A) ckopocThb 1) Ila
b) naBieHue 2) JIx
B) Bec Tena 3) M/c
4)H
5) kr
A|B|B

5. Kak Oyner aBurarbcs Teno maccoi 4 Kr, eciu paBHOJCHCTBYIOIIAs BCEX CHUII,
JNEUCTBYIOIIMX Ha Hero paBHa 8 H?
1. PaBHOMEPHO IPSMOJIMHENHO.
2. PaBHOMEPHO CO CKOPOCTBIO 2 M/C.
3. PaBHOYCKOPEHO ¢ yCKOpeHHneM 2 M/c?,
4. PaBHOYCKOPEHO ¢ ycKopenuem 0,5 m/c?.

6. Ha pucynke npuBesieHbl Tpa@uKi 3aBUCUMOCTHA KOOPJUHATHI OT BPEMEHH JJISI IBYX
Ten: A u B, IBKymmxcsa mo mpsMoii, BI0JIb KOTOpO# U HampasieHa ock Ox. BriOe-
PHUTE 1Ba BEPHBIX YTBEPKIACHHUS O IBUKCHUU TEIL.

X, M A 1) Teno A ABUKETCS paBHOYCKOPEHO.
2) BpeMeHHOU HHTEpPBAII MEXKAY BCTPEUYAMHU
30 t ten A u B cocrasnser 6 c.

3) B TeueHue nepBhIX MATH CEKYH/I TEJa
JBUTAJIMCh B OJTHOM HaIPaBIICHUHU.
10 A BT 4) 3a mepBbIe 5 ¢ Teso A mpornio 15 m.

BN £ 5) Teno B nBuKeTCS € MOCTOSHHBIM YCKOPEHUEM.
0 2 4

6 8 +trc

a

7. Tlo rpaduky 3aBUCHMOCTH KOOPJIMHATHI KOJIEOIIOMIEToCs Teia OT BpeMEHU (PUCYHOK
2) ompenenuTe Mepruo KoJieOaHui.

.4c;
.5¢;
.8¢;
2c.

.-lku)[\)w



x,cMmA

8. Uemy paBHa Macca rpy3a, JIeXallero Ha rnoiy Judra, KOTOpblil HAYMHAET JBMXKCHHE
BBEPX C yCKopeHueM 5 M/c?. I'py3 naBut Ha mon madra ¢ cumoi 585 H.
1) 49 xr
2) 45kr
3) 39 kr
4) 15 xr

9. YcraHoBUTE COOTBETCTBHE MEXIy NpuOopamMu U (HU3UYECKUMU BEJIMYMHAMU,
KOTOpBIE OHM U3MEPSIOT. 3anojHuTe Taduuiy. [lomydauBirytocs mocieqoBaTeIbHOCTh
udp 3anumuTe 6€3 3amiThIX U TPoOesIoB B OJaHK OTBETOB.

[Tpubop OuU3NYECKUE BETUYUHBI
A) TepMOMETp l)naBnenue
b) 6apomerp-anepoun 2) CKOpPOCTh
B) nunamomertp 3) cuna

4) Temreparypa

A |b |B

10.Teno maccoi 3 Kr JBHIKETCS CO CKOPOCTBIO 7 M/C M CTaJKHUBAETCS C MOKOSIIUMCS
TeJIoM Maccou 4 kr. OnpenenurTe CKOpoCTh UX COBMECTHOTO IBUKECHUS.

11.ABTOMOOMIL ABUTAJICS CO CKOPOCTBHIO 25 M/C, 3aT€M BBIKJIIOUWI JBUTATEIb U Hayaj
TOpMOXeHUE ¢ yckopeHwem S5 wm/c?. Kakoil myTh mpoiigeH aBTomoOuieM 3a 4 ¢
MOMEHTA Hayajia TOPMOKECHHUS?

12.1TonbEMHBIN KpaH paBHOMEPHO MOJHUMAET I'Py3 Maccoi 2,5 TOHHBI CO CKOPOCTBIO
0,2 m/c. Onpeaenure MOIIHOCTh JIBUTATENs KpaHa, €CJIM U3BECTHO, 4TO ero Kodhdu-
UEHT noJsie3Horo nerctaust 40%.

bJiaHk oTrBeTOB
['PYIIITA
[Tpodeccus/cnennanbHOCTh

(Pamuus, UMs)
Bapuant

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

OrtBeT




(Huxe BBl MOXKETE 3amucarh pelieHue 3aaad mnoj Homepamu 10, 11, 12.)

Kontponupyemsie komnereniuu: OK 03, OK 05; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,

JIP4, JIP23, JIP30

Karou:

N 1 [2 |3 |4 516 (7 |8 |9 10 11 12
3alaHus

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

Kpurepun oneHku:

— «2» BBICTaBIISIETCA 00yUaroIIeMycsi, €CJIM HaOpasl MeHee 7 0aslioB;
— «3» BbICTaBIsIETCA 0oOyUaromnemycs, 3a 10, 9, 8, 7 6amios;

— «4» BbICTaBIsIETCA OOyUaronemycs, 3a 13, 12, 11 6amios;

— «5» BeICTaBIISIETCS O0yyUaromemycs, 3a 14 unu 15 6amos.

Pasznea 1. Mexanuka
Tema 1.1. OcHOBBI KHHEMATHUKH
Ycrhblii onpoc (YO)

Yro n3yuaer mexaHuka?

JlaitTe ornpeneneHne MEXaHU4IeCKOTO NBKEHUS. [[pruBenuTe npuMepsl.

Kakoe BuxkeHnE Ha3bIBACTCS MTOCTYIATEIbHBIM?

B dem 3akiroyaeTcss OCHOBHAA 3a7ja4a MEXaHUKU?

Yro Takoe Teno orcyera?

Yo Takoe cucrema orcyera? 3a4eM B HEW HYKHBI 4aChl?

[TpuBeauTe NpuMepsl 3a/1a4, PeIIEHHEM KOTOPBIX 3aHUMAETCA COBpEMEHHAas (hU3HKa.
JlaliTe onpenesieHre MaTEPUATbHON TOUKH

9. [aiiTe onpenenenne MatepuaibHoil Touku I Iprumepsl.

10.3aBucut nu TpaekTopus ABMKEHUs Tena oT Beioopa CO? [Ipumepsr

11.Y1o Takoe myTh? KakoBa ero enununa B C1?

12.1louemMy, 3Hast IyTh HE BCETa MOMKHO ONPENEIUTD MOJIOKEHUE Tena?

13.Haiite onpeaenenue nepemenieHus. Kakum cumMBoJIOM ero 0003Ha4aroT?

14.1Ipn kakuX yClIOBUAX MOAYJIb IEPEMEIICHUS PABEH POUJECHHOMY IIyTH?
15.3anummre Gpopmyity onpeaeneHus NojJ0KeHHs TeJla B TPOCTPAHCTBE Yepe3 MPOESKIIUH.
16.Kakoe nBr>keHUE HA3BIBAETCS MPSMOJIMHEUHBIM PABHOMEPHBIM?

17.[]aliTe XapakTepUCTUKY CKOPOCTH PABHOMEPHOTO MPSMOJIMHENHOTO JIBHXKCHUS
18.Kakoit Bun umeer rpaduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHH IIPU PaBHOMEPHOM
MPSMOJIMHEWHOM JIBHKEHUU ?

XN R =



19.Kak BbIYMCINTD NIEpEMELICHUE TEJIA, €CIIM U3BECTHBI CKOPOCTh U BpeEMs IBUKEHHUs Tema?
20.KakoB reoMeTpuYeCKUd CMBICI ITEpEMENICHUS?

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

Kputepun onieHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJIEpKaHNE MaTepuasia

YETKO U MPABWIBHO JAaHbI OMPEACICHUS U PACKPBITO COACpPKaHUE MOHSITUN, BEPHO
MCIT0JIb30BaHbl HAYYHBIE TEPMUHBI

JUISL IOKA3aTeNIbCTBA UCIIOIB30BaHbl PA3IMUHBIC YMEHHUS, BEIBOBI U3 HAOIIOICHUN, OTILITOB
OTBET CaMOCTOSTEIIbHBIN, UCITOIb30BaHbI paHee MIPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PACKpbITO OCHOBHOE COJIEpKaHKE MaTepualia

B OCHOBHOM IPaBWJIBHO JIaHbI ONPEICNICHUSI OHSITUH U UCIIOJIb30BAHbI HAYYHBIEC TEPMUHBI.
OTBET CaMOCTOSITCIIHHBIN

ONpe/eaeHUs]  TOHSATHM  HEMOJHbIe, JIONYIICHbl  HE3HAYUTEJbHBIE  HapYLICHUA
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOIbIITNE HETOUHOCTU TPU HCIOJIb30BAHUM HAayYHBIX
TEPMHUHOB WJIH B BBIBOJAX U O00OIICHUSIX

MpaBWIbHBIE M YETKUE OTBETHl HAa BONPOCHl YTOYHSIONIETO XapakTepa (MO3UIUs
MTOHUMAOILIUI )

OtmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHWE y4eOHOTO MaTepuaia, HO W3JI0KEHO (pparMeHTapHO, HE
BCErJia Mociea0BaTeILHO

OTIpeIeICHUS MIOHATHHA HEOCTATOYHO YETKUE

HE HCHOJb30BaHbI B KAaueCTBE OKA3aTEJIbCTBA BBIBOALI M O0OOIIECHHS W3 HaAOJIOIEHHUIA,
JIOTTYIIICHBI OIMOKY MPU WX M3J0KCHUH

JOMYIICHBl OIMMOKKH ¥ HETOYHOCTH B HCIIOJIB30BAaHWW HAYYHOW TEPMHUHOJIOTHH,
ONPEAECICHUE MOHSATUI

MpaBUJILHBIC M YETKHE OTBETHI HA BOIIPOCHI HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
(TIO3ULIMS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHWE YUYEOHOTO MaTepuralia He PaCKpPhITO

HE JJaHbI OTBETHI HAa BOMPOCHI HABOIAIIET0 U KOHKPETU3UPYIOIIETO XapakTepa

JOMYIIEHbl TPpyOble OIMMOKK B  ONpPENETCHUU TOHSTHH, TP  HCIOIH30BAaHUU
TEPMHUHOJIOTHH.

TecrupoBanue (T)



I Bapuanr.

Kaxoe n3aMeHeHne, IpOUCXOosIIee ¢ TEaMH, MOXXHO CUATATh MEXaHUIECKUM JIBUKCHUEM:
a) IBH)KEHHE JIOJIKM OTHOCUTENBHO Oepera

0) TasHHE JThIa

B) KMIICHUE BOJIbI

Kakoe n3MeHeHune, mpoucxoIsIiee ¢ TeJIaMH, MOKHO CUATATh MEXaHUIECKUM JIBIYKEHUEM:
a) TasiHUE JIbJIa

0) BOJIHBI, 00pa3yroIIuecs Ha MOBEPXHOCTH BOJIbI

B) KUTICHHE BOIBI

Kakoe n3meHenue, mpoucxoasiiee ¢ TeIaMu, MOKHO CUUTATh MEXaHUICCKUM JIBUKEHUEM:
a) KUIIEHHE BOJIbI

0) TastHUE JbJa

B) KoJieOaHuUsI IMOPIITHS B IBUTaTelIe BHYTPEHHETO CTOPaHMS

Kakoe n3meHnenue, mpoucxoasiiee ¢ TeIaMu, MOKHO CUUTATh MEXaHUUECKUM JIBUKCHHEM:
a) KoJieOaHUsl CTPYHBI

0) TasgHHE JbJa

B) KUIICHHE BOJbI

CkopocTh aBTOMOOWIIS yBeIMYMIIach B 2 paza. [Ipu 3ToM TOpMO3HOM IyTh:
a) HE U3MEHUJICS

0) yBenuumiics B 2 pasza

B) yBeJIMUMJICS B 4 pa3a

MaimmHa eieT no npsiMor JO0pore paBHOMEPHO. M0OKHO JIM pacCMaTpUBATh ABUKECHUE
MAIIIMHBI KaK IPOLECC:

a) MOXKHO, TaK Kak JIF000€ JIBIXKEHHE — YKe TTPoIIece

0) HeNb3s1, TaK KaK MPY ATOM JIBIIKEHUH €T0 XapakTep HE MEHSETCS

B) MOXHO, TaK KaK MOJIO)KEHHE MAlIMHbI U3MEHSIETCSA CO BPEMEHEM

Kaxue mapameTpbl Tesia COXpaHSIOTCs, KOT/Ia MbI €r0 3aMEHSEM MOJIENbIO, T. €. CYUTAEM
MAaTEPUAIbHON TOUKOM:

a) JUIMHA

0) ¢popma Tena, eciu oHa chepudeckas

B) Macca

IToe3n ornpasinsietcs. [1o miardopme napauieabHO MOE31y PABHOMEPHO JBUKETCS
HOCHJIBIIUK C TeJIexkKoM. [laccaxkup moesnia 3a0b11 OT/AaTh KHUTY TIPOBOKAIOIIEMY €TI0
YEJIOBEKY U BBIKHBIBAET EMY KHHUTY U3 OKHA Kyre. OTHOCUTENBHO KaKUX TeJl ypaBHEHUS
JBIDKCHUS! KHUTU OYAYT OJMHAKOBBI:

a) OTHOCUTEIJIbHO HOCUJIBIIIMKA, IPOBOKAIOIIETO U IEPPOHA



0) OTHOCHUTEIJIBHO IIEPPOHA U TTPOBOKAIOILIETO
B) OTHOCUTEIHHO MAcCaXXupa U HOCUIIbIINKA

[Tpu pemennu 3aa4 KWHEMATUKU O JBMXKEHUH TeJ MbI (DAKTUYECKH pacCMaTpUBAIIH STH
TeJla KaK MaTepuajbHble TOUKH (HampuMep, 3a/1a4i O ABIKEHUH Tesa, OpOLICHHOTO MO/
YIJIOM K TOPU30HTY). MBI MOJIB30BAIMCH YIIPOUIEHHOW MOAENBIO JOCTATOYHO CJIOKHOTO
ABIKeHUs. YeM Mbl ipeHeOperany npy pelIeHn  3a/1a4 3TOTO TUIA:

a) CONPOTHUBJIECHUEM BO3IyXa

0) mMaccoii Tena

B) opMoii 1 pa3mepamu Tena

10.IToe3n otnpasisietcs. 1o maTdopMe napamieabHoO MOe31y PABHOMEPHO ABUKETCS
HOCWJIBILIUK C Tenexkou. [laccaxup noesna 3a0bu1 OTAATh KHUTY TPOBOKAIOILIEMY €TI0
YEJIOBEKY U BBIKUBIBAET EMY KHHUTY U3 OKHA Kyre. OTHOCUTENBHO KaKMX CUCTEM OTCUETa
XapakTep JBUKECHUS KHUTU OyAET OJIMHAKOBBIM, TO €CTh KaKU€ CUCTEMBbI OTCUETa OyayT
MHEPUHUATbHBIMHU:
a) OTHOCHUTEJIBHO MACCaXUPa, MPOBOKAOIIETO, HOCUIIBIIHKA, IEPPOHA
0) OTHOCUTENILHO MEPPOHA, HOCUIIBIIINKA, IIPOBOKAIOIIETO
B) OTHOCUTENBHO MAaCCaKUpa U MPOBOKAIOIIETO

11.CxopocTh Tenna u paanyc OKPYKHOCTH, IO KOTOPOM OHO JIBMXKETCS, YBEIWMYUINCH B JIBA
paza. llenTpocTpeMuTEILHOE YCKOPEHUE:
a) YBEITMYWIOCH B 2 pasa
0) YMEHBIIIMIIOCH B 2 pa3a
B) HE U3MEHUIIOCH

12.MoryT 11 CKOpOCTH TIPOXOKIEHUS MTyTH U NepEeMEIIEHUsI ObITh PaBHBI:
a) MOTYT B CJIy4ae MPSIMOJIMHEHHOTO ABUKEHHUS
0) MOT'YT B cily4yae IpsIMOJIMHEMHOTO IBUKEHHUS B OJHOM HANpaBJICHUN
B) MOT'YT B Clly4ae MPSIMOJIMHEMHOTO IBU’KEHHSI B PA3HBIX HAPaBICHUSX

13.Kakas n3 nepedrcIeHHbIX BEJIMYNH — BEKTOP:
a) CKOpOCTh
0) nmyTh
B) Macca

14.Kakas U3 nepeurcCIeHHbIX BEJIMYNH — BEKTOP:
a) NyTh
0) cuiia Toka
B) IIEpEeMeEIlICHHE

15.YkaxxuTe npaBuiIbHOE YTBEPKICHHUE!
a) OT BbIOOpa CUCTEMbI OTCUETA 3aBUCUT pELICHUE 3aa4H
0) Teno oTcuéra BEIOMpPAETCS TAKUM 00pa3oM, YTOObI IBMXKEHHE BBITIISIIENO Hanbosiee



IPOCTO
B) B YCJIOBUH 3a/1a4M yKa3aHa CHCTEMa OTCUYETA

16.Ykaxxute nMpaBUiIbHOE YTBEPKICHUE:
a) TeJO OTCYETA BEIOMPACTCS TaKUM 00pa3oM, YTOOBI ABHMIKEHHE BBITJISAIETI0 Hauboee
IIPOCTO
0) BEIOOp CHUCTEMBI OTCUYETA 3aBHCHT OT YCJIOBUH JaHHOU 3a/1a4u
B) OT BBIOOpA CUCTEMBI OTCUETA 3aBUCHUT OTBET 3aaUH

1'7. YkaxuTe npaBUIIbHOE YTBEPKIACHUE:

a) TeJ0 OTCUYETa BHIOMPACTCS TAKUM 00pa30M, 4TOOBI ABM)KEHHUE BBITIISIIETIO Hanboee
POCTO

0) OT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3a7]a4l

B) TEJIO OTCUETA BHIOMPAETCS TAKUM 00pa30M, UTOOBI IBUKEHUE BBITIISAIEIIO0 OBl
HamboJIee MPOCTO, U B TO K€ BPEMsI MBI MOTJIM ObI OTBETUTH HA BOIIPOC 33a41

18. Tenmoxon ABUKETCS BHU3 110 TEUEHUIO PEKH C NMMOCTOSHHOM ckopocThio. [1o mamybe
IPOTYJIMBACTCS YEIOBEK. XapaKTep JBUKEHHs YeI0BEKa OTHOCUTENBHO TEIIOX0/1a U
Oepera:

a) OIMHAKOB, MTOKA YEJIOBEK JBHKETCS PABHOMEPHO
0) OAMHAKOB BO BCEX CIIydasx
B) pa3HbIii, TaK KaK CKOPOCTH YEJIOBEKa OTHOCUTENHHO TEIJIOX0/1a 1 Oepera pa3IndHbI

19.B xaxom ciydae 3eMIIr0 MOKHO CUMTATh MATEPUATBHON TOUKOM:
a) MpY U3MEPEHUH MATHUTHOTO NOJIA 3eMIIH
0) mpu KccleIOBaHUM SApa 3eMITH
B) IIPU pacCMOTpeHUH €€ ABMxKeHUs1 BOKpyr ConHua

20.B xakom ciyyae 3eMJIt0 MOKHO CUMTATh MaTEPUATbHON TOUKOM:
a) IpH MOIMAJaHUU HA HEE€ METEOpHUTa
0) rpu pacuére TPaCKTOPUiA CITyTHUKOB 3eMITH
B) IIPY UBMEPEHUU MArHUTHOTO MOJIs1 3EMIIU

II BapuanT.

1. CkopocTh Tena, ABUKYIIETOCs 0 OKPYKHOCTH MTOCTOSTHHOTO pajnyca, yBeIUYmiIach B JBa
paza. LleHTpocTpeMuUTenbHOE YCKOPEHUE:
a) yBEJIMYWIOCH B 4 pasa
0) yBenTu4mIOoCh B 2 pasza
B) HE U3MEHUIIOCH

2. Tloe3n ornpasasiercs. [1o mnatdopmMe mapanienbHO MOE3y paBHOMEPHO JIBUKETCS
HOCHJIBIIUK C TeJIexkKoM. [laccakup moesnia 3a0b11 OTAATh KHUTY TIPOBOKAIOIIEMY €TI0
YeJIOBEKY U BBIKUIBIBAET €My KHUTY U3 OKHa Kyre. KakuMm Oynet xapakTep JBUKEHUS
KHUTH OTHOCUTEJILHO MHEPIIUATIBLHBIX CUCTEM OTCUYETA, €CJIN MpeHeOpedb COMPOTUBICHUEM



BO3/yXa:
a) paBHOYCKOPEHHBIM, C YCKOPEHHUEM, PAaBHBIM CyMME YCKOPEHUSI CBOOOTHOTO TIAJCHUS U
YCKOpEHUS moe3/1a

0) paBHOYCKOPEHHBIM, C YCKOPEHHUEM CBOOOTHOTO TIaJCHUS

B) CJIOXKHBIM XapakTep JABMKCHHS

Bri0epuTe HepaBUIIbHOE YTBEPKIACHUE:!

a) BBIOOp CUCTEMBI OTCUYETA 3aBUCUT OT YCJIIOBHI JIaHHOM 3aa4uu

0) Npu NPSIMOJIMHEHHOM JBUKEHUH C TIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYHMBATHCS, @ MOKET U YMEHBIIATHCS

B) HANpaBJICHUE YCKOPEHUS OIPEAeIIIeT HAllpaBICHUE IBHKCHHUS

Bri0epuTe HepaBUIIbHOE YTBEPKIACHUE!

a) BBIOOp CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBHUI TaHHOM 33]1auu

0) IBUKEHUE C TOCTOSHHBIM YCKOPEHHEM HA3bIBAETCS IPSIMOJIMHEWHBIM PABHOYCKOPEHHBIM
JIBHKCHUEM

B) IpY NPSIMOJIMHEMHOM JABM>KEHUU C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTb MOXKET
YBEJIUYUBATHCS, & MOXKET U YMEHBILIATHCS

BriGepute HenpaBUIIbHOE YTBEPIKICHUE:

a) MpY MPSIMOJIMHEWHOM JIBUKEHUU C TIOCTOSIHHBIM YCKOPEHHUEM CKOPOCTh MOKET
YBEJIMUMBATHCS, @ MOXKET U YMEHBIIIATHCS

0) BBIOOp CUCTEMBI OTCUYETA 3aBUCHUT OT YCIOBUM JaHHOU 3a7a4u

B) HaIIPaBJICHUE YCKOPEHUS ONPEIEIIAECT HAPABICHUE IBUKECHUS

Bri6epuTe HenpaBuiIbHOE YTBEPKICHHUE!

a) BBIOOp CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOW 3a/1a4u

0) ecinu ABM>KEHUE IPSIMOJIMHEWHO, TO YCKOPEHHUE MOCTOSTHHO

B) IPU NPAMOJIUHEHHOM JIBH>KEHHUH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEIIMUMBATHCSA, & MOXKET U YMEHBIIATHCS

Bri0GepuTe He paBUIIbHBIE YTBEPKICHHE:

a) MpY NPSIMOJIMHEWMHOM JIBUKEHUU C IOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEJIMUUBAETCS
0) mpu MPSIMOJIUHEIHOM JABUKEHUHU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOKET
YBEJIIMYUBATHCS, 4 MOXKET U YMEHBIIATHCS

B) BBIOOP CHCTEMBI OTCUETA 3aBUCUT OT YCIOBUIN JaHHOU 3a/1auu

BriGepuTe npaBuiibHOE YTBEPIKICHUE:

a) MpU MPSIMOJIMHEHHOM JIBHYKEHUH C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEIIMUUBACTCS
0) eclid YCKOpPEHHE MOCTOSIHHO, TO ABUKEHUE MPSIMOJIUHEHHO

B) IIPY MPSIMOJTUHEHHOM JBM)KCHHUH C IIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYHUBATHLCS, @ MOKET U YMEHBIIIATHCS

JIBurascer paBHOMEpHO, Bejaocuneauct mpoezxaet 40 m 3a 4 c. Kakoil nyTh OH npoeaeT npu
JIBU>KEHUU C TOM K€ CKOpOCThIO 3a 20 c:



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

10.0ten MexaHuKH, CoJlep KAl y4eHHe O ABUKEHUU Tes 0e3 yuéTa NeHCTBYIOINX CUIL:
a) TMHAMUKa
0) KHHEeMaTHKa
B) CKOPOCTb

11.0mpenenuTte, Kak Ha3bIBACTCS PACCTOSTHUE MEXKY HAYAJIbHOM U KOHEYHON TOUKaAMU:
a) IMyTh
0) mepemMernieHue
B) CMEILICHUE
T') TPACKTOPHUS

12.BeisicHuTE, B KAKOM U3 CIEAYIOIIMX CIy4YaeB JBU)KEHUE TeJa HEllb3sl pacCMaTpUBaTh Kak
JIBMYKEHUE MaTEPUAIIbHON TOUKH?
a) JIpmwxenue 3emin Bokpyr CouHIia.
0) JIBmkeHre CIyTHUKA BOKPYT 3€MIIH.
B) [Toner camonera u3z Biraguoctoka B MOCKBY.
r) Bpamienue neranu, oOpabaTeiBaeéMOM Ha CTAHKE

13.01™meThTE, KaKre U3 MEPEUNCIEHHBIX BEJIMUYMH SIBJISIFOTCS CKAISIPHBIMMU:
a) mepeMerieHue
0) myTh
B) CKOPOCTb

14.BwibepuTte, 4TO U3MEPSET CIUAOMETP aBTOMOOHUJIS:
a) YCKOpEHHUE;
0) MOZyJIb MTHOBEHHOM CKOPOCTH;
B) CPEIHIOI CKOPOCTh;
I') IepeMenIeHue

15.0npenenute, Kakasi €IMHUALIA BPEMEHU SIBISIETCS OCHOBHOUM B MeXAyHApOHOM CUCTEME
SJIMHUII;
a) 1 gac
0) 1 mun
B)lc
r) 1 cyTku.

16.Boruncnute. /[Ba aBTOMOOMIISL ABMXKYTCS IO IPSIMOMY 1IOCCE B OIHOM HampasieHuu. Eciu
HanpaBuTh och OX BIOJIb HAIIPaBJICHUS ABMKEHUS TEJ 10 I10CCE, TOTAa KaKUMHU OyIyT
MPOEKIUU CKOpocTel aBromoouiielt Ha ocb OX?
a) 00€ MOJIOKUTEIIbHBIC
0) 00e oTpuIaTeIbHBIC



B) IEPBOro — IOJOKUTECIbHAsA, BTOPOro — OTpULIaTCIbHasa
F) IEPBOro — OTpuLaTCiIbHasd, BTOPOIro — IIOJOKUTCIIbHAA

17.Bprauciaute. ABToMOOMIL 00bexaa MOCKBY 10 KOJIBIIEBOM topore, JyinHa KoTopoi 109 km.

Yemy paBHBI POHACHHBINA TYTh | U TIepeMeIiecHre S aBTOMOOMIIA?
A)I=109 km; S=0

0)1=218xm S =109 km

B) =218 kxm; S =0.

r) [=109xMm; S=218 kM

18.0mpeaenuTe, eciiM YCKOPEHUE PaBHO 2 M/C%, TO 3TO:
9 9

a) paBHOMEPHOE JIBUKEHUE

0) paBHO3aMeIJICHHOE JIBI)KCHHUE
B) PAaBHOYCKOPEHHOE JIBI)KCHHE
T') NPSIMOJIMHENHOE

19. KakuMm 00pa3oM yCKOpEeHHE XapaKTepU3yeT N3MEHEHHE BEKTOpa CKOPOCTH?
a) 10 BEJTMYMHE U HAIIPABJICHUIO

0) 1O HaMpaBJICHUIO

B) 110 BEJINYMHE

20. Beruncnure. ABTOMOOMIIb, IBUKYIIIUNUCS MPSIMOIUHEHHO PAaBHOYCKOPEHO, YBEITUYMIT
CBOIO CKOPOCTH ¢ 3 M/c 10 9 m/c 3a 6 cekyH. C KaKuM YCKOPEHHEM JIBUTAJICS aBTOMOOUIIH?
a) 0 m/c?

0) 3 m/c?

B) 2 M/c?

r) 1 m/c?

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

Kiarouu K Tecram:

Bapuanr 1

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

HpaBuiabHelii |a |6 (B |a (B |6 (B |6 |aB |06 |(a |06 |a (B |a |6 |B |a |B |0
OTBET

Bapwnanr 2

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




IlpaBuiabHblii |2 (6 (B |6 (B |0 (a |B |B |06 |06 |r |a |r |B |a |B |B |a |T
OTBET

Kpurepun onenku:

— «2» BBICTABIISIETCS O0yUaromeMycs, eciii Habpan MeHee 8 6aIIoB;
— «3» BBICTaBIISIETCS O0yUatomemycs, 3a 9, 10, 11 6amnos;

— «4» BBICTABIISIETCS O0yUatomemycs, 3a 12, 13, 14, 15, 16 6annos;
— «5» BbICTaBIsIETCA 00yUaroniemycs, 3a 6ozee 17 6amios.

3aganus 1 camocTosiTeIbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHHU )

1) MarepuanpHas TOUKA.

2) CkansipHble U BEKTOPHBIE (PU3NYECKHUE BEIIMYUHBI.

3) OTHOCUTEIHLHOCTH MEXaHUYECKOT'O JIBHKCHHUSI.

4) Cucrema oTcuera.

S5) IIpuHuuMn oTHOCUTENBHOCTH | anues.

6) CrocoObI onMcaHus IBHKCHUS.

'7) PaBHOMEPHOE NPAMOJIMHENHOE JIBUKECHUE.

8) CKOopoCTb. YpaBHEHHE NBUKEHNs. MTHOBEHHAs! U CPEAHSASA CKOPOCTH.
9) Iloctynatel TEOPUHA OTHOCUTEIBHOCTH.

10) OcHOBHBIE CIIEICTBUS U3 MOCTYJIATOB TEOPUU OTHOCUTEIIBHOCTH.
11) ITpsimoniuHeNHOE IBUKEHUE C TOCTOSTHHBIM YCKOPEHUEM.

12) JIBy>keHue ¢ MOCTOSIHHBIM YCKOPEHUEM CBOOOHOTO MaJICHUS.

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

Kpurepun onenku:
OtMmetka «5»
IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YCTKO M IIPAaBUJIBbHO daHbl OIIPCACIICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJB30BaHbl HAYUYHBIC TCPMHUHBI

IJI1 10KAa3aTCJIbCTBA UCITOJIBb30BAHBI PA3JIMYHBIC YMCHUW A, BBIBOAbBI U3 H&6JIIOI[€HPII>'I, OIIBITOB
OTBET C&MOCTOHTCHBHBIﬁ, HCITIOJIb30BAaHbI paHEC HpI/IO6pCT€HHBIe 3HaHU.

OtMmetka «4»

PACKpPBITO OCHOBHOE COJICpKAaHUE MaTepuraia

B OCHOBHOM IPaBUJIbHO JAaHbl ONIPEAECTICHUS TOHATUI U UCTIOJb30BAHBI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSTEIbHBIN

ONpeNeNICHUs]  TMOHATUH  HEMNOJIHbIE,  JONYIIEHbl  HE3HAYUTEIbHbIE  HAPYLIECHUSA
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOJbIIIMEe HETOYHOCTH TMPHU HCIOJIb30BAHUHM HAYYHBIX
TEPMHUHOB WJIM B BBIBOJAX U O00OIICHUIX




[E—

W

Nowm

MpaBWIbHbIE M YETKHE OTBETHl Ha BOMNPOCHl YTOUHSIONIETO Xapakrepa (MO3uIus
MMOHUMAIOITUIN )

OtMmeTtka «3»

YCBOCHO OCHOBHOE COJIEpXKaHWE y4eOHOTO Marepuana, HO H3JI0KEHO (pparMeHTapHO, HE
BCErJia MmocJIeq0BaTEILHO

OTIPEICJICHHS MOHATUH HEJOCTATOYHO YETKHE

HE HCIOJIb30BaHbl B KaueCTBE JI0OKA3aTeJIbCTBA BBIBOJBI M 0000IIEHUS U3 HAOIIOICHUI,
JOIYIIEHBI OIIMOKH TIPU UX U3TO0KCHUH

JOMYIEHbl OIIMOKM W HETOYHOCTH B HCIOJB30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
OTIpe/IeIICHUE TTOHITUI

HpaBUIbHbBIE U YETKHE OTBETHI HAa BOMIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapakTepa
(mO3ULUsT KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YIeOHOTO MaTepuralia He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIECTO M KOHKPETU3UPYIOIIETO XapaKTepa

JTOMYIIEHBl TIpyOble OMMOKK B  ONPEACICHUU TOHATHH, TMPHU HCMIOJb30BAaHUU
TEPMHUHOJIOTHH.

Tema 1.2. OcHOBBI JTMHAMHUKH

Ycrnblii onpoc (YO)

. Ecnu Teno siBnsieTcst CBOOOIHBIM (UTO 3TO 3HAUUT), TO KAK OHO MOYKET JIBUTATHCA?

Nwmeercs mu npuHImnuanbHoe pasnuure Mexay CO cesazannoi ¢ 3emien u CO cBsi3aHHOM
C CaMOJIETOM, JIEJIAOIIUM BHPAK?

[Touemy BTOpOIi 3aKk0H HbIOTOHA HA3BIBAIOT OCHOBHBIM 3aKOHOM JUHAMUKHU?

[losicHuTe, Kak CTpOATCA OJKCIEpUMEHTaJbHble Tpaduku B (QU3MKE Ha HpUMeEpe
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaLIiH.

Kak n3meputh Maccy Tena B yCIIOBHSIX HEBECOMOCTH?

Haxonunuce 1 Bbl KOT1a-HUOY/Ib B COCTOSIHUM HEBECOMOCTHU ?

O BeTpoBOE CTEKJIO ABMXKYIIErocs aBToMoOWA ynapwics komap. CpaBHHUTE CHIIBI,
NEUCTBYIOIIME HAa KOMapa M Ha BETPOBOE CTEKJIO BO Bpems yxaapa. [louemy komap
nocTpajaan CUujibHee?

bapon Mionxray3eH yTBepKIaj, YTO BBITAIIMI ceOs 3a BoJochkl U3 Oosiota. OOGOCHYyiiTe
HEBO3MOXHOCTB 3TOTO.

C copTHUpOBOYHOM TOPKHU CKAaTBHIBAIOTCS JBa OJMHAKOBBIX SIIUKA: OAUH MYCTOH, NPYrou
nosnHbid. Kakol smuk Oyner uMeTh OOJIbIIYI0 CKOPOCTh y mofHoxug? Kakoil oTkaTuTcs
Janbliie Mo NPSIMOJUHEHHOMY TOPU30HTAILHOMY YYACTKY MOCJE TOPKHU U MOYeMy?

10.ITouemy ckopocTb aBTOMOOWJISL, JBHXKYIIETOCS 10 TOPU3OHTAIM HE BO3pPACTaeT

OECKOHEYHO, XOTS CHJIa TATH MOTOpa JACUCTBYET MOCTOSIHHO?



11.IlepBOKJIaCCHUK M CTapUIEKIACCHUK CTOST HAa MOJY M TAHYT JApPYr JApyra 3a pYyKHU.

OnuHakoBbIE U CUJIBI ICMCTBYIOT HA OJHOrO M Ha apyroro? Ilepeunciure yciaoBus, Koraa
MEPBOKIACCHUK MOXKET MNEPETIHYTh CTAPIICKIACCHHUKA.

12.KocMoHaBT Makc mpeIraet co cryjia, Aepka B pyKax THpI0O Maccoil m cHauaja Ha 3emiie,

3areMm Ha Jlyne. Kak Oyner ornuvarbcsi cuiia, ¢ KOTOpPOM THPS JABUT HA PYKY YEIOBEKY
MIOKa OH HaXOJUTCS B BO3Ayxe?

13.3auem Ha HHJKHEW TOBEPXHOCTH JIBDK JIETAETCS IPOJOJIbHASA BbIEMKA?
14.Ilouemy He mnpuOMMKAIOTCS APYr K JApPYyry MOpeaMeTsl B KOMHAaTe, HECMOTpsA Ha

I'PaBUTAIIMOHHOE IPUTSHKEHHE?

15.0Onummte onbiThl ['anmnest 1 HproToHa MO CBOOOTHOMY TTAJIEHUIO TE.

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

Kpurepun onenku:

OtrMmetka «5»

ITOJTHO PACKPBITO COJIEPKaHUE MaTeEpUana

YETKO U MPABWIBHO JaHbl ONPENEICHUS U PACKPBITO COJIEpKaHUE TIOHITHI, BEPHO
WCITOJIb30BaHbl HAYYHBIE TEPMUHBI

IUI JOKa3aTeJIbCTBA UCIIOJIb30BaHbl Pa3IMUHbIe YMEHMSI, BBIBO/IbI U3 HAOIIOACHUH, OIIBITOB
OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAaHbI PaHEE MPUOOPETEHHBIE 3HAHUS.

OtmeTka «4»

PACKpPBITO OCHOBHOE COIEPKAHUE MaTepuaia

B OCHOBHOM MPaBWJIHHO JIaHBI ONPEICICHUs TOHATUN U UCTIOIb30BaHbl HAYYHbBIE TEPMUHBI.
OTBET CaMOCTOSTCIIHLHBIN

OmnpefeeHUs]  TOHSATHM  HEMOJHbIe, JIONYIICHbl  HE3HAYUTEJbHBbIE  HapYIICHUA
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOObIITNEe HETOUHOCTU MPU UCTOJIb30BAHUM HAYYHBIX
TEPMUHOB WJIH B BBIBOJAX 1 000OIICHUSIX

MpaBWIbHBIE M YETKHUE OTBETHl HAa BONPOCHl YTOYHSIONIETO XapakTtepa (MO3ULUs
MTOHUMAIOILIUI )

OtmeTtka «3»

YCBOCHO OCHOBHOE COJIEpKaHWE y4eOHOTO Marepuana, HO W3JI0KEHO (PparMeHTapHO, HE
BCET/1a MOCIEA0BATEIBLHO

ONpEeICJICHHS IOHITUN HEJOCTATOYHO YETKHE

HE HCIIOJIb30BaHbl B KaueCTBE JI0KA3aTeJIbCTBA BBIBOJABI U OOOOIICHUS M3 HAOIIOJCHUMH,
JOMYIIEHBI OITMOKU TIPU UX U3JI0KEHUU

JOMYIIIEHbl OIMMOKA UM HETOYHOCTH B HCIOJB30BAHUM HAYYHOHW TEPMHUHOJIOTHUH,
OIPEICIICHUE TTOHSITHI

MPaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
(MO3UIUsT KPUTHK)

OtMmeTKa «2»



® OCHOBHOE CcOJiep>KaHue Y4eOHOTro MaTepuasa He PaCKphITO

® HE JJaHbl OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOLIEr0 XapaKkTepa

® JOMyLIEHbl TIpyOble OIMOKKM B  ONpPENENCHUU TOHSTHM, TPU  HCIOIb30BaHUU
TEPMHHOJIOTHH.

TecrupoBanue (T)
I Bapuanr.

TecTtoBast paboTa cocTouT U3 9 3aaHM ¢ BLIODOPOM OTBETa, U 1 3a/1aHKe Ha HAXOXK/ICHHUE
COOTBETCTBHUS
Kasxxaplii mpaBUIIBHBIN OTBET OLICHUBAeTCs 1 GamioM.

1. BbiOepere oquH NpaBWIbHBIA 0TBET. PaBHOICHCTBYIOIIAS BCEX CUII, ICMCTBYIOIIAS HA
TEJIO, paBHA HYJIO. [[BUKETCS 3TO TEJNO WK HAXOAUTCSA B COCTOSTHUM TTOKOS?
A. Teno OBMXETCS pABHOMEPHO MPSIMOJIMHEITHO.
b. Temo aBrkeTcst paBHOMEPHO IO OKPYKHOCTH B TOPU30HTAIBHOMN IIIOCKOCTH.
B. Teno HaxoauTcs B COCTOSSHUM ITOKOSL.
I'. Teno nBuxkercst paBHOMEPHO NPSMOJIUHENHO UM HAXOJUTCS B COCTOSHUU MOKOSI.

2. BoiOepeTe 0MH NPaBUJIbHBIA 0TBeT. Msiu oA0pOCHIIN BBEPX C HAaYaJIbHON CKOPOCTHIO
V,. Ha puCyHKe a yka3aHO HanpaBJIEHUE CHJIbI TSKECTH, JEUCTBYIOIIEN HA TEJO.
Omnpenenure HapaBJiICHUE BEKTOPA YCKOPEHUS Msiya, IBUXKYILETOCS BBEPX (PUCYHOK 0).
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A. TonbKo Tak, Kak IoKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak MOKa3aHO Ha puc. 20.
B. Tonbko Tak, kak mokazaHo Ha puc. 30.
I'. Toapko Tak, Kak MOKa3aHO Ha pUC. 40.

3. Onpeneure OMH NPABMWILHBIN 0TBET. ECiiM paBHOACHCTBYOMIAS BCEX TPUIIOKEHHBIX
cun paBHa 4 H, To y Tena maccoit 2 Kr

A. Yckopenue 2 m/c?

B. Yckopenue 0 m/c?

B. Yckopenue MoxeT ObITh JTFOOBIM

I'. Yckopenue pasHo 8 M/c?

4. [Ipu u3MepeHHUsIX Macchl TeJla M €ro Beca Ha MOJII0Ce U HA IKBAaTOpe ObLI0
00HapYKeHo, YTO
A. Macca u Bec 0IMHaKOBBI



B. macca pa3znuuHa, BeC 0JIMHAKOB
b. U Bec, u macca pa3inyHbl
I'. Mmacca oguHaKOBa, BEC Pa3IMUEH

5. YcraHoBHMTE COOTBETCTBHE MeKAY (PU3HYECKUMH BeJMYMHAMHM U eIMHUIIAMH
u3MepeHus 3TUX BejnunH B cucrteme CH.

duznueckas BeIMUUHA Eaununa Be1muuHbl
A) XKeCTKOCTh 1) kunorpamm (1kr)
b) cuna 2) HerotoHn (1 H)
B) Bec Tena 3) Herotor*metp (1 H*m)
I') yckopenue 4) Heroton na metp (1 H/m)

5) MeTp B ceKyHAy 3a cekyHay (1 m/c?)
6) Jxoyns (1 Jx)

6. ®opmy.ia, BbIpakaouas 3aKOH BCEMHPHOT0 TATOTEHMHS. ..

A. F = GMm/R?
B. F = kqq/r°
B. F = GM/R?
I'. F=kAl

7. 111 3axoH Hbl0TOHA MaTeMaTH4YeCKU MOKHO 3alIMCATH TAK: (BEKTOPHI HEe YKA3AHbI)

A.F=ma
b. F=uN
B.Fi=-F,
I'. Fx = —kx

8. Bec Tesa —370...

A ....cuna, ¢ KOTOPO TEJIO MPUTATUBAET 3EMITIO

b.... cuna, ¢ KOTOPOi TENO NEUCTBYET HA OTIOPY

B....cuna, ¢ KOTOpO# TENO NENCTBYET HA MTOJBEC

I'.....cnma, ¢ KOTOPOM TENIO BCIEACTBUAE 3EMHOIO NMPUTSHKEHUS JEUCTBYET HA OIOPY WU
MO/BEC, HETOABUKHBIE OTHOCUTEIBHO HETO

9. Pemure 3apauy. [Ipyxuna xxectkocthio 100 H/M pactsaruBaetcs cumoit 20 H. Uemy
PaBHO YUIMHEHHUE MPY>KUHBI?

A.5cm.

b. 20 cm.

B.5M.1.0,2 cm.

. Cpenu orBeToB A — ' HET IPaBUIILHOTO.

10. Bbi0epeTre oaMH NpaBUJIBLHBIA OTBET. bpyCOK JIEXKUT HEMOABUKHO HA HAKIIOHHOU
mockoctu (puc. 7). Kakoe HanmpaBieHre UMEET BEKTOP CUJIbI TPEHUS?



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

II Bapuaunr

TecTtoBast paboTa cocTouT U3 9 3a7aHM ¢ BLIOOPOM OTBETa, U 1 3a/1aHKe Ha HAXOXK/ICHHUE
COOTBETCTBHUS

Kaxaplii mpaBUIbHBIN OTBET OLIEHUBaeTCs 1 GamioMm.

1. Eciu Ha mIapuk He AeMCTBYIOT HUKAKHUE IPyrue Tejia, TO B MHEPUHAJILHON cucTemMe
oTCcYeTa OH

A. ITocTeneHHO OCTaHABJIMBAECTCS

b. Konebnercs 0ko10 Ha4aJIbHOTO TIOJIOKEHUSI

B. JIBuxkeTcs MO0 OKPYKHOCTHU C TOCTOSIHHOW MO MOJTYJIFO0 CKOPOCTBIO

I'. JIBM>KeTCSl C TOCTOSAHHOM 110 MOJTYJIIO M HAIIPABJICHUIO CKOPOCTHIO

2. BoiOepere 01MH NPaBWIbHBIA 0TBeT. M4 1TOA0pOCUII BBEPX ¢ HAYAJIBHOW CKOPOCTHIO
V,. Ha prcyHKe a yka3aHO HanpaBJICHUE CUIIbI TSHDKECTH, ICUCTBYIONIEH HA TEJO.
Onpenenure HapaBICHUE BEKTOPA YCKOPEHUS Ms4a, IBUKYILETOCs BHU3 (PUCYHOK 0).
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A. TonpKo Tak, Kak IoKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak MOKa3aHO Ha puUcC. 20.
B. Tonbko Tak, Kak mokaszaHo Ha puc. 30.
I'. Tonapko Tak, Kak MOKa3aHO Ha puc. 40.

3. Onpenenure OUH NPABWIbHBII 0TBET. Te0 Maccoil 2 KI IBUXKETCSI CO CKOPOCTHIO 3
M/C B ycKopeHHeM 2 M/c?. Moy paBHOJEHCTBYIOIIEN CHJI, ICHCTBYIOIINX HA TEJIO PABEH
1)2H

2)4H

3)6 H

4)10H

4. Ilpu u3MepeHUsIX Macchl TeJIa M €ro Beca Ha MOoJIICce U HA IKBATOpe ObLJI0
00HApY:KeHO, YTO

A. U Bec, n Macca pa3ianyHsbl

B. Macca onuHakoBa, BEC pa3inueH

b. Macca u Bec 0JMHaKOBBI

I'. Macca pa3nuuHa, BEC OJMHAKOB



5. YcraHoBuTe COOTBETCTBHE MEKIY (PM3NYECKUMH BeJTHYUHAMM U eIMHALIAMHU
u3MepeHus 3TUX BeJnunH B cucreme CH.

duznyeckas BeIMYMHA Eaununa Be1nauHbl

A) XKeCTKOCTh 1) kunorpamm (1xkr)

b) cuna 2) Heroton (1 H)

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

5) MeTp B ceKyHAy 3a cekyHay (1 m/c?)
6) I[moyﬂb (1 Ix)
d)opMyJIa, onpenesiiomAasi CUJIy YIPYrocTH..
= GMm/(R+H)?

SR NTWE >R

8. Eciin Tes10 MOKOUTCH, TO CHJIA TPEHUS NOKOA:
A. Bcera 0oJbllie BHENTHEH CHIIBI,

b. Bcerna paBHa BHEIIHEW CUJIE;

B. Bcerna Menblie BHENTHEN CHIIEL.

9. Peminte 3anauy. [lon neiicteuem cunsl 2 H npyxuHa yanuHuiachk Ha 4 cM. Yemy paBHa
AKECTKOCTb IPYKUHbBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

J. 0,08 H/m.

10. BoiOepeTe o1uH NpaBWIbHBIN 0TBET. Bpycok NBUXETCsS paBHOMEPHO BBEPX MO
HaKJIOHHOMU miockocTH (puc. 7). Kakoe HanpaBieHnEe UMEET BEKTOP CUJIbI TPEHHUS?

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



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

Kiaouu K TecTam:

Bapuanr 1

W

Ne Bonpoca 1|2 5 678|910

r p|A|(lr|A4,6-2,B-2,I-5|A|B |l b6|B

IIpaBUIBHBINA OTBET

Bapuant 2

Ne Bompoca 112|345 6(/7/8(9|10

rie|2|(B|A4,6-2,B2r5|r|B|A|l|B

IIpaBWIbHBINA OTBET

Kpurepuu ouieHku:

— «2» BBICTABIISIETCS O0yUaroeMycs, eciii Habpaia MeHee 5 0aJlyIoB;
— «3» BBICTABIISIETCS O0yUaromemMycs, 3a 6-7 6aJioB;

— «4» BBICTABIISIETCS O0yUaromemMycs, 3a 8-9 6aoB;

— «5» BeICTaBIIsIETCS O0yyaromemycs, 3a 10 6amios.

3aganus s caMocTosTe/ IbHOI padorsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUA)

1) Cuma. Macca.

2) IIpuHUuUI cyneprno3uiuu CUI.

3) Ilepssriit 3axkoH HproTOHA.

4) Bropoii 3akoH HeroTOHA.

5) Cubl B mpupo/Ie.

6) Tperuii 3akon HproToHa.

7) 3aKOH BCEMHUPHOTO TATOTECHMUS.

8) Cuna TSKECTH U CHJIa BCEMUPHOTO TATOTCHUS.
9) IlepBas kocMuyeckasi CKOPOCTb.

10) JIBmxkeHue miaHeT ¥ Majibix TeJ1 COJTHEYHON CUCTEMBI.
11) DnemeHThI peATUBUCTCKON TUHAMUKH.

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

Kpurepun ouenku:
OtMmeTKa «5»



ITOJIHO PACKPBITO COACPKAHNUEC MAaTCPpHaAJIa

YCTKO M IMPAaBUJIBHO JaHbl OIPCACICHUA W PACKPBITO COICPIKAHHC HOHHTHﬁ, BCPHO
HCIIOJIB30BAHBI HAYYHBIC TCPMUHBI

I JOKA3aTCIIbCTBA UCITIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBOJbI U3 Hﬁ6JII-0I[CHI’Iﬁ, OIIBITOB
OTBCT CaMOCTOHTCHLHBIﬁ, HCIIOJIb30OBAHBI paHCC HpI/IO6peT€HHBIe 3HaHU:I.

OtMmeTtka «4»

PACKpBITO OCHOBHOE COJIEpKaHKE MaTepHalia

B OCHOBHOM TIPaBUJILHO JIaHBI OMPEACIICHUS MMOHATHN U UCTIOJIB30BaHbl HAYYHBIC TEPMUHBI.
OTBET CaMOCTOSTCIIbHBIN

ONpEeNeNICHUs]  TMOHATHH  HEMOJIHbIe,  JONYyIICHbl  HE3HAYMTEIbHBIC  HApYIICHUS
MOCJIEA0OBATEILHOCTH U3JI0KEHUS, HEOOIbIIINE HETOYHOCTA MPU UCMIOJIb30BAHUM HAYYHBIX
TEPMHUHOB WJIH B BBIBOJAX U 000OIICHUSIX

MpaBWIbHBIE M YETKUE OTBETHl HAa BONPOCHl YTOYHSIOMIETO XapakTepa (To3uius
TTOHUMAFOIITHI )

OtrMmetka «3»

YCBOCHO OCHOBHOE COJIEpKaHWE y4eOHOTO Marepuana, HO H3JI0KEHO (pparMeHTapHO, HE
BCET/Ia MOCIEA0BATEIIEHO

OTIpe/IeICHUS MIOHATHIA HEOCTATOYHO YETKUE

HE HCIOJb30BaHbl B KAaueCTBE J0KAa3aTeIbCTBA BBIBOJBI U OOOOIIECHUS U3 HAOIIONCHUA,
JOITYIIICHBI OIMOKY MPU WX M3JI0KCHUH

JOMYIICHBl OIMMOKKM W HETOYHOCTH B HCIIOJIB30BAaHWW HAYYHOW TEPMHUHOJIOTHH,
ONPEAECICHUE MOHSATHI

MpaBUJILHBIC U YETKHE OTBETHI HA BOMPOCHI HABOJSIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
(TO3UIUST KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YIEOHOTO MaTepraja He PaCKpPhITO

HE JaHbl OTBETHI Ha BOMPOCH! HABOIAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa

JTOMYIIeHBl T'pyOble OmMMOKKM B  ONPEACICHUM TOHSATHM, TIPH  HMCIOJIH30BAHUHU
TEPMUHOJIOTHH.

Tema 1.3. 3axoHBI COXpaHeHUsI
Ycrnbii onpoc (YO)

1. Tlpu kakOoM yCIOBHUU UMIYJIbC TEJIa HE U3MEHSETCS?

2. UTo MOXHO CKa3aTh O HaIlPaBJICHHMH BEKTOPOB UMITYJbCa U CKOPOCTH JBHKYIIETOCS
Tena’?

3. Kaxoe u3 Ten umeeT 00BN UMITYJIBC: aBTOMOOMIIb Maccoi 1T, IBIKYIIHMIACS CO
CKOpOCThIO 10M/C, MM CHAPS MACCOM 2KT, JIETSIINUMA O CKOPOCcThio 500Mm/c?

4. Tlouemy npu ynape BO3HUKAIOT OOJIBIIIE CHIIBI?



5. IlapamroTuct paBHOMEPHO OIYCKAaeTCs Ha mapamrore. MI3MeHseTcs au npu 3TOM

UMITYJIbC MMapaloTucTa’?

['ne B mpupoje U TEXHUKE BCTPEUAETCS] PEAKTUBHOE JIBHXKEHUE?

KakoB npuHLIMN IBUKEHUS MELY3bI?

8. OCbMHMHOTH, KaJlbMaphbl, KapakaTUIbl U APYyTUe OOUTATENN TITyOUH MOPS TIEPEMEIIA0TCS
noJI00HO pakeTe, BhIOpachiBasi ¢ CUJIOM BOJY, KOTOPYIO OHU HaOUparOT 4epe3 poT.
MoskeT 1 Takoi cioco6 nepemMenieHus: 00eCeYnTh UM OOJIBIIYI0 CKOPOCTh JBUXKEHUS
B TOJIIIE BOJABI?

9. Kak KOCMOHaBTy, HaxoJsIIEMyCSi B OTKPBITOM KOCMOCE, BEpPHYTbCS OOpaTHO Ha
KOCMHUYECKHI Kopabiip 6€3 MOCTOPOHHEN TOMOIITH?

10.ITouemy COBETYIOT MpH BBICTPEIIE PYKbE MOKPEMYE NPHKUMATh K ILIEUY?

11.Kakne wu3 mepednCICHHBIX Tel O00JIaJaloT KHUHETHYECKOW OJHEpruel: a) KaMeHb,
MOAHATHIN HaJ 3eMJIeH; 0) JETAIIMNA CaMOJIET; B) pacTSIHYTas PY>KUHA.

12.3MeHseTCs M TOTEHIMAIbHAS SHEPT U JIOJKH, TUIBIBYIIEH 10 TCUCHUIO PEKU?

13.JIerkoBoii U rpy30BOM aBTOMOOWIJIA JBUXKYTCSI C OJIMHAKOBBIMH CKOpOCTsMU. Kakoil u3
HUX 00J1aaeT OOJbIIeH KHHETUUECKOM SHepTrrei?

14.Kak u3aMeHseTcsi KHHeTUYecKas U MOTEHIMaIbHAasl SHEPTUs CBOOOIHO MaIaloIIero Tena?
KocMuueckoro kopabiis, COBEPIIAIOIIETO MITKYIO MOCAIKy?

15.Kakue npeBpallieHrs YHEPruu MPOUCXOAUT MPU JABMKCHUHN KaMHs, OpOIIIEHHOTO BBEpX?
ConpoTuBIEHUEM BO3/TyXa MOKHO ITPEHEOPEUb.

16.1Tpu kakoM yCJIOBUHU JiBa Tejla pa3HON MacChl, MOJHATHIC HA Pa3HYI BBICOTY, OYIyT
00J1a/1aTh OJTMHAKOBOM MOTCHITMAILHON dHEPTHEH?

17.1lpuBeaure NMpUMEPHI MPEBPALICHUS] KHHETUYECKOW SHEPrUM Tejla B MOTEHIHUAIBHYIO
SHEPTruI0 U 00paTHO.

18.T'py3, moaBelIeHHbIN Ha HUTU (MasiTHUK), coBepinaeT konebanus. Kakue npespaiieHus
SHEPIUMU IPOUCXOIAT IPU ITOM?

19.ITamaromuii ¢ BHICOTHI 2M MSYMK MOJCKOYMI Ha BbIcOoTy 1,5M. Kak cormacoBath 3TO ¢
3aKOHOM COXPaHEHUS DHEPTUU?

20.3a cuer KakoWl 3HEPruM B3MbIBAECT BBEPX HAIOJHEHHBINA T'eJIHMEM BO3AYIIHBIN IIAPUK,
BBIPBABILMICA U3 PYK?

~ o

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

Kpurepun oueHku:

OtmeTka «5»

ITOJTHO PACKPBITO COJIEPKaHUE MaTepUana

YETKO M MPAaBWIBHO JaHbl ONpPENENCHUS U PACKPBITO COJEpKaHUE MOHATHM, BEPHO
MCIIOJIb30BAaHbl HAYYHbIE TEPMUHBI

IUI IOKa3aTeNIbCTBA UCIIOIB30BaHbl Pa3IMuHbIe YMEHMsI, BBIBO/IbI U3 HAOIIOACHUIA, OIIBITOB
OTBET CaMOCTOSITENIbHBIH, HCIIOJIb30BaHbl paHEE TPUOOPETEHHBIC 3HAHUSI.

OrMmeTka «4»
PACKpPBITO OCHOBHOE COJIepKaHHUE MaTepHalia



B OCHOBHOM MPAaBWJIbHO JAaHbl ONPEACICHUS MOHATHUN U UCIIOJIb30BAHBI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSTEIbHBIN

ONpEAECICHUs]  TOHSATHM  HEMOJHBIEC,  JIONMYIIEHbl  HE3HAYUTEIbHBIE  HApYLICHUS
MOCJICIOBATEILHOCTH U3JI0KECHHS, HEOOIbIIINE HETOUYHOCTH MPU HCIIOIb30BaHUN HAYUYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M O0OOIICHUAX

IpaBUJIbHBIE M YETKHE OTBETHI Ha BOMNPOCHl YTOYHSIOMIETO Xapakrepa (MO3UIUS
TTOHUMAFOIITHH )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepHaia, HO M3J0KEHO (parMeHTapHO, HE
BCET/ia IT0CJICI0BATEILHO

ONpEeIeJICHHS OHITUN HEJJOCTATOYHO YETKUE

HE HKCIIOJB30BaHbl B KauyeCTBE JIOKA3aTEILCTBA BBLIBOJBI M OOOOIICHUS W3 HAOJIOICHUH,
JOTMYIIECHBI OITMOKU MIPU UX U3JI0KEHUU

JOMYIIEHBl OIMMOKM ¥ HETOYHOCTH B HCIOJB30BAHHMM HAYYHOH TEPMHUHOJIOTHH,
ONPEAECTICHUE OHATHI

MPaBUJIbHBIE Y YETKHE OTBETHI HA BOMPOCHI HABOJISIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
(03U KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIEp)KaHHE Y4eOHOTO MaTepuralia He PaCKPhITO

HE JJaHbI OTBETHI HA BOMPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

JTOMYIICHBl T'pyOble OMMOKKM B  ONPEACICHUM TOHATHM, TIPH  HCIOJIH30BAHUHU
TEPMHUHOJIOTHH.

TecrupoBanue (T)

. UeMy paBeH MOJyJIb ©3MEHEHUSI UMITYJIbCA TEJIa MACCOW m, JBHXKYIIETOCsl CO CKOPOCTBIO V,
€CJIM TIOCJIE CTOJIKHOBEHHUS CO CTEHKOM TEJO CTANIO ABUTAThCA B MPOTHUBOIMOJI0KHOM
HaIPaBJICHUU C TOM K€ 10 MOYJIF0 CKOPOCTBIO:

a) 2mv

0) mv

B) 0

[Ipu BeICTpENE N3 MHEBMATHYECKOW BUHTOBKHM BBUIETAET IYJIsl MACCOM M CO CKOPOCTBIO V.
Kaxkoit no Moaysto uMIysibC MpUOOPETAET MOCIIE BHICTPENA MTHEBMATUUYECKasi BUHTOBKA,
ecnu ee macca B 150 pa3 6omblie Macchl MyJiu:

a) 150mv

0) mv

B) mv/150

C nonku o6rieit maccoit 200 Kr, ABMXKYIIEHCS CO CKOPOCTHIO 1 M/c, Bbman rpy3 maccoi 100
kr. Kakoi crana cKkopoCThb JTOAKH:



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

Teno maccoit 1 kr cunoit 20 H nogHumaetcs Ha BeicoTy 5 M. UeMy paBHa paboTta 3Toi
CUJIBL:

a) 100 [Ix

0) 10 JIx

B) 1000 JIx

Omnpenennte MUHUMAIIBHYIO MOIITHOCTb, KOTOPOM OJKEH 00J1aaTh JBUTATENh IPUEMHHUKA,
9TOOBI TOTHATH TPy3 Maccoit S0 kr Ha BeicoTy 10 M3a 5 c:

a) 2 kBt

0) 3 kBt

B) 1 kBT

. Ilpu ABW>XeHUH Ha BEJIOCHUIIE/IEC TIO TOPU30HTAILHON I0pPOTe CO CKOPOCTHIO 9 KM/4
pa3BuBaeTcs MomHocTh 30 Br. HaiimuTe nBmkymyro cuiy:

a)24 H

0) 12 H

B)40 H

Teno maccoit 2 kr umeeT noteHuuanbayro 3uepruto 10 x. Ha kakyto BeICOTY HaJ| 3eMIIei
MOJHATO TEJO, €CJIU HYJIb OTCUYETA MOTCHIMAIBHON YHEPTUU HAXOAUTCS HA MIOBEPXHOCTHU
3eMJIU:

a)lm

0)2w™m

B) 0,5 M

. B0 ckonpKO pa3 noreHuuanbHas SJHEprus, HAKOIUIEHHAs MIPYKUHOMU IIPU CKATUH U3
ITOJIO’KEHUS PABHOBECHS Ha 2 CM, MEHBIIIE, YEM IIPU CKATUU TOM KE NPYKUHBI HA 4 CM:
a) B4 paza

0) B 2 paza

B) B 8 pa3

. Kak u3MeHUTCsl KHHETHYEeCKasi SHEPTHs Teja NpHU YBEIIMUEHUH €r0 CKOPOCTH B 2 pa3a:
a) YBEJIMYUTCS B 2 pa3a

0) ymeHbIuTCs B 4 pasza

B) yBEIUYUTCA B 4 pa3a

10.C kakoi CKOpOCThIO OPOCHITM BEPTUKATIHLHO BBEPX KaMEHb, €CJIM OH P 3TOM TOTHSIICS Ha

BBICOTY 5 M:
a) 5 m/c

6) 10 m/c

B) 2,5 M/C



11.Teno 6porieHo BepTUKaIBLHO BBEpX co ckopocThio 10 M/c. Ha kakoit BeIcOTE €ro
KWHETUYECKasi SHEPTUs CTAaHET PaBHOW €ro MOTCHIIMATBHON YHEPTHH:
a)2,5m
0)2Mm
B)S M

12.EnvHnna u3mMepeHus UMITyJIbca CIIbI B MeXXIyHapOaHOU CUCTEME:
a) KT * M/C
0) Hec
B) KI'/M

13.3aMKHyTas cucrema Ten — Takasi CUCTEMA TeJl, HA KOTOPBIE:
a) HEe JIEMCTBYIOT BHEIIHUE CUJIbI
0) He JEHCTBYIOT HU BHELIHUE, HU BHYTPEHHUE CUJIbI
B) I€CTBYIOT BHEIIHUE CUJIbI

14.AiMmiynbe Tena onpenenseTcs: BBIPpaXKECHUEM:
a) Fit
0) Fet
B) mev

15.Teno GpollieHO BEpTUKATBLHO BBEPX CO CKOPOCThIO 20 M/c. COnpOTUBIIEHHE BO3TyXa
CpaBHUTENBHO Maso. Kakoi BICOTbI OHO JJOCTUTHET:
a) 20 m
0) 15™m
B) IO M

16.7Kene3Ho10pOKHBIN BarOH Macco m ABUKYIIUNCS CO CKOPOCTBIO V, CTAJIKUBAETCS
HETOJBM>KHBIM BAarOHOM Maccoil 2m 1 cueruiseTcs: ¢ HuM . Kakum cyMMapHbIM UMITYJIbCOM
o0JaaroT ABa BaroHa Mocjie CTOJIKHOBEHUS:
a) 3v
0) v/3

B) V

17.CxopocTh JIeTKOBOTO aBTOMOOMIIS B 4 pa3a 00Jibllie CKOPOCTU IPY30BOTO, a Macca
Ipy30BOro B 2 pa3a 00Jbllie Macchl JerkoBoro. CpaBHUTE 3HAYEHUSI MOIYJIEH UMITYJILCOB
JIETKOBOTO Pi ¥ TPY30BOT0 P2 aBTOMOOUJIEH:
a) pi=p>
0) p>=2p:
B) p1=2p>

18.Teno, Maccoit 2 Kr ABMKETCS CO CKOpOocThio 4 M/c. KakoB umiynbe Tena:
a) 16xrem/c



0) 8krem/c
B) 4Kr*M/C

19.Teno mMaccoii 2 Kr MOAHUMAETCS Ha BBICOTY 5 METPOB IPU ACHCTBUM HA HETO IMOCTOSIHHOU
cuiel 30 H. PaGoTa 3T0# critbl paBHa:
a) 100 [Ix
6) 1500 Jx
B) 150 JIx

20.Kakas 13 nepedrcIeHHbIX BEJIMYNH SIBISETCS BEKTOPHOM:
a) Macca
0) UMIyJIbC
B) ITyTh

21.BopoHa JIeTUT CO CKOPOCThIO 6 M/c. IMITyIThCc BOPOHBI paBeH 3 KT * M/c. Macca BOpOHBI
paBHa:
a) 0,5 kr
0) 2 xr
B) 1,5 kr

22.Kak Ha3pIBacTCs BEJIMYHMHA, PaBHAs IPOU3BEICHUIO MAaCChI T€JIa HA €€ CKOPOCTh:
a) UMITYJIbC CUJIb
0) UMITyJbC TENa
B) epeMeEILECHUE

23.Kaxk Ha3bIBaeTcs (pu3nuecKas BEJIMUYMHA, paBHAs MPOU3BEICHUIO MOYJIEH CUJIBI U
IIEPEMEILIEHNS U KOCHHYCA YIJIa MEXKAY HUMM:
a) MOIIIHOCTb
0) KUHETHYEeCKasi YHEPTHUs
B) pabota

24.Teno maccoit 3 kr nogHATO Ha BeIcOTy 10 M. KakoBa noTeHIManbHas SHEPTUs TeJa:
a) 30 Ix
0) 300 JIx
B) 600 Jx

25.Kamenb OpouieH BepTUKaabHO BBepX. Ha myTtu 1 M ero kuneruueckasi 3Heprus
yMeHnbImiiachk Ha 16 JIx. Kakyro paboTy coBepiuia cuja TSKECTU Ha 3TOM Iy TH:
a) -8 Ix
0)—32 JIx
B) —16 JIx

26.11epBblii AIEKTPOABUTATEND, IOCTPOCHHBIN akageMukoM SA6510ukoBeiM B 1834 rony,
PaBHOMEPHO MOHUMAJT (C TOMOIIIBIO O710Ka 1 HUTH) Tpy3 50 H Ha BricoTy 0,6 M 3a 2 C.
Onpenenure MOIIHOCTh ATOTO JIBUTATENS:



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

27.0npenenuTs paboTy CUIIBI TPU PABHOMEPHOM MOJHSATUHU I'py3a Maccoi 2 T Ha BbICOTY S50
cM:
a) 1 xJIx
0) 1,5 xJIx
B) 10 xJIx

28.Kak Ha3piBaeTcs (pr3nueckasi BeIMUMHA, paBHAas IPOU3BEACHHUIO CUITBI HA BPEMsI €€
NEUCTBUSL:
a) KHHETUYeCKas SHEPTUs
0) UMITyJIbC TENa
B) UMITYJIbC CHJIBI

29.Ha Teno B reuenue 2 MuH Aeiictyet cuna 5 H. KakoB uMIynbc CHIIBL:
a) 600 H-c
6) 60 H-c
B) 6 Hc

30.Kak Ha3bIBaeTcs pu3znyeckasi BEJIMUYUHA, paBHAs OTHOLLIEHUIO pa0OThI K MHTEPBATY
BPEMEHH, 32 KOTOPBIN 3Ta paboTa coBepUIEHA:
a) KHHETUYeCcKas SHEPTUs
0) MOIIIHOCTH
B) paboTa

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

Kiaouu K Tecrtam:

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

[MpaBuabHbIH

OTBET

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

IIpaBuabHBI OTBET

Kpurepun ouenku:
— «2» BbICTaBIIsIETCA O0yUarolemMycs, eciiv Habpai Mmenee 12 6aios;
— «3» BoICTaBisIeTCA oOyuatomemycs, 3a 13-17 6anios;



— «4» BBICTaBIsIETCA OOyUaromiemycs, 3a 18-24 6anios;
— «5» BBICTABIISIETCS O0yyUaromemycs, 3a 25 u 6oJiee OaJIOB.

3amanus s caMocTosTe IbHOI padorsl (CP)

Tembl 3cce (pedepaToB, T0KIAT0B, COOOIIEHMA)

1) 3akoH coxpaHEHHs UMITyJIbCA.

2) PeakTuBHOE JBHIKCHHUE.

3) 3aKoH COXpaHEHHsI MOMEHTA UMITYJIbCA.

4) Mexanunueckas pab0Ta U MOIITHOCTb.

5) Kunernueckas sHeprusi.

6) IloTeHuuanbHas >HEPrUsl.

7) 3aKOH COXpaHEHUSI MEXaHUYECKOUW SHEPTHUU.

8) PaboTa cuiibl TSDKECTH U CHIIBI YIIPYTOCTH.

9) KoHcepBaTUBHBIE CUIIBI.

10) IIpumeneHne 3aKOHOB COXPAHEHUS.

11) Ucnonp30BaHuEe 3aKOHOB MEXAHMKH I OOBSICHEHHS IBMKCHHS HEOCCHBIX TeENI U
JUISL Pa3BUTUSA KOCMUYECKUX MCCIEAOBAaHUMN, TPAaHULIBI TPUMEHHUMOCTH KJIACCHYECKOMN
MEXaHHUKHU.

12) [Ipaktuueckoe mnpuMeHeHUE (U3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU IS
UCIIOJIb30BaHUs MPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPE/ICTB.

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

Kpurepun ouenku:

Otmetka «5»

TOJTHO PACKPBITO COJICPIKAHUE MaTepuaa

YETKO U MPABWIBHO JaHBI OMpPEICICHUS U PACKPBITO COACpP>KaHUE MOHSATUN, BEPHO
HCIIOJb30BaHbl HAYYHbIE TEPMUHBI

JUISL I0KA3aTeNIbCTBA UCIIOIB30BaHbl PA3IMUHbIC YMEHHUS, BEIBOABI U3 HAOIIOJEHUN, OTIBITOB
OTBET CaMOCTOSTEIIbHBIN, UCITOIb30BaHbI paHEe MIPUOOPETCHHBIC 3HAHHUS.

OtMmetka «4»

PAcKpBITO OCHOBHOE COJIepKaHHE MaTepualia

B OCHOBHOM ITPaBWJIBHO JIaHbI OTIPE/ICTICHUS TIOHSITHI U UCII0JIb30BaHbl HAYYHBIC TEPMUHBI.
OTBET CAMOCTOSTEIbHBIN

ONpENeNICHUs]  TMOHATUH  HEMNOJIHbIE,  JONYIIEHbl  HE3HAYUTEIbHBIE  HAPYLICHUSA
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOObIITNEe HETOUHOCTU TIPU UCTOJIb30BAHUM HAYYHBIX
TEPMHUHOB WJIH B BBIBOJAX U 000OIICHUSIX

MpaBWIbHBIE M YETKHUE OTBETHl HAa BOMPOCHl YTOYHSIONIIETO XapakTtepa (MO3UIUs
TTOHUMAFOITHN )
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OtmeTtka «3»

YCBOCHO OCHOBHOE COJIEpXKaHWE y4eOHOTO Marepuana, HO H3JI0KEHO (PparMeHTapHO, HE
BCET/Ia MOCIIEA0BATEIIHLHO

OTIpeIeICHUS MIOHATUNA HEOCTATOYHO YETKUE

HE HCIOJb30BaHbI B KAaueCTBE JI0KA3aTEIbCTBA BBIBOJBI M 000OIIEHUS W3 HAOJIOJICHUM,
JIOTTYIIIEHBI OIMOKY MPU WX NU3TI0KCHUH

JOMYIIEHbl OMMOKAH ¥ HETOYHOCTH B HCIIOJIB30BAaHUW HAYYHOM TEPMHUHOJIOTHH,
onpeJeneHue MOHATUN

paBUIbHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO Xapakrepa
(TO3UIIMS KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YIEOHOTO MaTepraja He PaCKpPhITO

HE JJaHbI OTBETHI Ha BOTIPOCHI HABOIAIIET0 U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHbI TPyOble OIMMOKH B  ONpPENCICHWUW TIOHSITHH, TIPH  HCIIOIH30BAaHUU
TEPMUHOJIOTHH.

KonTpoabnas padora Nel

ITo pa3neny «Mexanuka»
Bapuant 1
CdopmynupyiiTe nepBbiii 3aKkoH HproToHa.
MOTOLMKIMCT Hadal JABMKEHHME C MOCTOSHHBIM yckopeHmeM 1 wm/c?. Onpenmenure ImyTs,
KOTOPBIN MPOIIET MOTOIMKIUCT JI0 TOTO MOMEHTA, KOT/1a €ro CKOPOCTh cTaja 36 KM/4.
ITo BTOpOoMy 3akoHy HbIOTOHA ompenenure yCKOpeHHe Tena, Bei3biBaemoe cuiioi 90 H;
Macca Tena 45 Kr.
JIBa kopabmnst maccoit 50000 T kaxAbldi CTOSAT Ha pelje Ha pacCTOSTHUM | KM OJMH OT
npyroro. KakoBa cuiia NpUTSKEHUST MEKTy HUMU?
Teno, nBMXKylIeecs co CKOPOCThIO 4Mm/c, UMeeT KuHeTu4ecKyto sHepruto 16 J[x. Haiitu
Maccy 3TOro Tena.

Bapmuanr 2

ChopmynupyiiTe 3aKOH BCEMUPHOTO TATOTCHHUS.

3a kaKoe BpeMs aBTOMOOHIIb, JIBUTasCh M3 COCTOSHHS MOKOs ¢ yckopenueM 0,6 m/c?,
npoiiaet 30 m.

Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuma coOOMIUT 3TOMY Tely
ycKopenue 2 mM/c*?

Brruucnure cuny nputskenus: yenoBeka maccoir 80 kr k CouHily, ecnu macca ColiHia
pasna 1,99-10% kr, a paccrosuue ot 3emmu 10 Comnna cocrasiser 1,5-10° k.

Teno, maccoit 3 kr obnamaer noTeHIManbHOU 3Heprueit 60 J[x. Onpenenure BHICOTY, Ha
KOTOPYIO MOJHATO TEJO HAJZl 3eMJIECH.

BapuanTt 3
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CdopmynupyiiTe 3aKOH COXpaHEHUS SHEPTUU.

Terutoxon, IBUTasich U3 COCTOSIHUS MOKOA ¢ yckopenueM 0,1 M/C?, mocTHUTaeT ckopoctH 18
KM/4. 3a KaKoe BpeMsi 3Ta CKOpocTh nocTturnyra? Kakoit myTh 3a 310 Bpems mpoieH?

C KakuM yCKOpPEHUEM JBUTAJICS MpH paz0ere peakTUBHBIN camoiieT Macco 60 T, ecnu cuiia
Tsaru asurareneit 90 kH?

C kakoil cunoil nputsaruBaercs JIyHoil rups maccoi 1 kr, Haxoxasmasca Ha OBEPXHOCTH
Jlynsl. Macca Jlynsl pasaa 7,3 - 10?% kr, a ee pamuyc 1,7-108 cm?

. KakoBa kuHeTH4eckas OHCPIUA KOCMHNYCCKOT'O KOpa6J'I$I cCpun «Coro3» IIpu ABHUKCHUU I10

opbuTe co CKopocThio 7,8 KM/C, eciti Macca kopabis 6,6 T?

Bapuant 4

Cdopmynupyiite Tpetuit 3akoH HproToHa.

I[Iyns B cTtBone aBToMara Kanamnukosa IBIXKETCS ¢ yckopeHnueM 616 km/c?. Kakosa
CKOPOCTbH BbUIETA IyJIH, €CIU JyinHa cTBoja 41,5 cm?

Teno maccoii 4 Kr mox AeiCcTBHEM HEKOTOPOM cuilbl mproOpesno yckopenue 2 m/c’. Kakoe
YCKOpEeHHe nmpuodpeTaeT Teao Maccoil 10 Kr rmoj AeiCTBUEM TaKOM e CUJIIbI?

C xakoil cuoi MPUTATHBAIOTCA APYT K JIPYTry JBa Tejla MAacCOoil 1o 5 KT, €CIIM pacCTOSTHUE
MEKly UX LIEHTpaMH Macc paBHO 20 m?

Teno mogusinu Ha BeicoTy 0,6 M Hag 3emieid. [Ipu 3ToM OHO 00Ja7aI0 MOTEHIHMAIBHOU
sHepruent paBHou 42 JIxx. Onpenenure mMaccy Tena.

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

Kpurepun ouenku:

- «5» cTaBUTHCS 3a PabOTY, BHIMOJIHEHHYIO TTOJTHOCTHIO O€3 OITMOOK U HEJ0UETOB.

- «4» cTaBUTHCA 3a pabOTy, BHIMIOJHEHHYIO MOJHOCTHIO, HO MIPH HAJIUYUU B HEW He Oonee
OJIHOM TpyOOH M 0JJHOM HErpyOOil OIIMOKHU M OJHOTO HEJI0UeTa, He O0JIee TPEX HET0YETOB.

- «3» CTaBUTHCS, €CIU CTYJICHT NPaBUJILHO BBIMOJHUI HE MeHee 2/3 Bcel padOThl WU
JOMYCTHJI HEe 0oJiee OHOM rpyOoil OmMOKHU U JBYX HEIO0UYETOB, HE OoJjiee 0OJHOU rpy0Ooit u
OJIHOM HerpyOo# ommOku, He Oojee Tpex HerpyObIX OMMOOK, OJTHON HErpyOoi OMOKU U
TpeX HEJA0UYETOB, MPU HAIUYNU 4-5 HET0UYETOB.

- «2» CTaBUTHCSA, €CIM YHUCIIO OMMOOK M HEIOYETOB IMPEBBICUIO HOPMY OLIEHKH «3» WU
MPaBUJILHO BBITOJIHEHO MEHee 2/3 Bceil paboThl.

Paznen 2. MoJsekyjsipHasi u3nKa 1 OCHOBbI TEPMOAMHAMMKHI

Tema 2.1. OcHOBBI MOJIEKYJISIPHO-KUHETHY€ECKOM TEOPUH ra3oB

Ycernbin onpoc (YO)
1. Kakoga 1ienp mosiekysipHo-kuHetnueckoit reopuu (MKT) ctpoenus Bemecta?



2. Hazoute ocHoBHBbIE nosioxkenust MKT.

3. IlpuBenute mnpuMepbl (U3NYECKUX SBICHHUH, KOTOPBIC SBISIOTCS KOCBEHHBIM

JI0Ka3aTEIbCTBOM CYILIECTBOBAHUS ATOMOB M MOJIEKYL.

Kakwue skcriepuMeHTanbHbIN (aKThl MOATBEPKAAIOT CYIIECTBOBAHUE MOJIEKYI (ATOMOB)

[TpuBeauTe cCpaBHEHUS, MO3BOJSAIOIINE MPEACTABUTH, HACKOJIBKO MOJIEKYJIbI (ATOMBI)

Ma’Jbl.

6. [lpuBenure cpaBHEHUs, TO3BOJISIONINE IPEICTABUTH ,HACKOJIBKO MOJIEKYJIbI (aTOMBI)
MHOTOYHCIICHHBI.

/. Jlante ompeesieHue KOJIMYeCTBA BEIECTBA.

8. KakoBa equnuiia konmyectsa Bemectsa B CI?

9. ChopmynupyiiTe onpeneiaeHue mocTosHHo ABoraapo. Yemy oHa paBHa?

10.ITouemy mocTosiHHas ABOTaapo OJUHAKOBA JJIs JIF0OOTO BelecTBa?

11.JaitTe onpenenenre MoasipHor maccel. KakoBa ee ennnuna B cucreme CHU?

12.Kak cBsizaHbl MOJISIPHAS. 1 OTHOCUTEINIbHAS MOJIEKYJISIPHAS. MACCHI?

13.TIpuBenurte npumMepsl GU3NUECKUX SIBJICHUMN, KOTOPBIE SIBISIIOTCSA JOKA3aTeIbCTBOM
JBH>KCHUST MOJIEKYJI.

14. Jlaitte onpenenenue nuddyzuun.

15.TlpuBeaute npuMepsl ipuMeHeHus qudy3un B Ipupoie, TEXHUKE, U )KU3HU YeJIOBEKa

16.I1lpuBenuTe mpuMepbl GU3MUECKUX SIBJICHUN, KOTOPbIE SBISIOTCS JI0KAa3aTEIbCTBOM
B3aUMOJICUCTBUS MOJIEKYI.

17.KakoBa npupoaa MeKMOJIEKYJISIPHOTO B3auMozencTBus? Ha Kaknux pacCcTOSHUSIX
IPOSIBIISIFOTCS. 3TH CHJIBI?

18. HazoBuTE OCHOBHBIE arperaTHele COCTOSIHUSA BelecTBa. Kakue n3MeHEeHHsI MPOUCXOIAT
B BEILECTBE MPHU (Pa30BbIX Mepexoiax?

19. Kak nBrKyTCSA MOJIEKYJIbI ra3a’?

20./laliTe onpeneneHus MaCAIbHOTO rasa.

21.I1pu kakuX yCIOBHSIX peaibHbIE ra3bl BEAYT ce0s MOJ00HO UeaTbHOMY ra3y?

22.HazoBuTte pusznyueckue BEIMUNHBI, KOTOPHIC SBISIOTCS MUKPOCKOTUYECKUMU
napaMeTpaMH HI€AJIbHOTO Ta3a.

23.HazoBuTte ¢usnueckre BEIMUYUHbI, KOTOPBIE SBISIIOTCS MaKpPOCKOITUYECKUMHU
napaMeTpaMH HI€aIbHOTO Ta3a.

24.B yeMm npu4MHa AaBJEHUS ra3a?

i

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

Kpurepun ouenku:
OtmeTtka «5»
® [IOJIHO PACKPBITO COJEpKaHUE MaTeprala
® UYETKO M NPABWIBHO JAHBI ONPEICIICHUS U PACKPBITO COAEPKAHUE IMOHSITHN, BEPHO
MCIIOJIb30BAHBI HAYYHBIE TEPMUHBI
® I JOKa3aTeIbCTBA MCIOJIB30BAaHbI PA3JIMUHBIC YMEHUSI, BHIBOJIBI U3 HAOJIOJICHUM,
OIIBITOB
® OTBET CaMOCTOATEIbHBIN, UCIIOIH30BaHbI paHee MPHUOOPETCHHBIC 3HAHMSI.
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OtMmeTka «4»

PACKpPBITO OCHOBHOE COAEPHKAHUE MaTepraia

B OCHOBHOM TPABUJIBHO JIaHbI ONPEACIICHUS TOHATUI U UCTI0JIb30BaHbl HAYUHbIC
TEPMUHBI.

OTBET CAMOCTOSATEIbHBIN

ONpPEACICHNUSI TOHSATHM HEIMOJHbIE, JOMYIICHbl HE3HAYUTEIbHBIE HaPYIICHUA
MIOCJICIOBATEILHOCTH M3JIOKEHHUS, HEOOJBIINE HETOYHOCTH TPH MCIOJIb30BAHHUU
HAay4YHBIX TEPMUHOB WJIA B BBIBOJAX M 00OOIIECHUIX

IpaBUJIbHBIC M YETKHE OTBETHI HAa BOIPOCHI YTOYHSIOIIETO XapakTepa (ITO3HIIHS
TOHUMAFOIITHHA)

OTtMmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOro MaTepualia, HO U3JI0KeHO parMeHTapHO,
HE BCET/1a MTOCIIEI0BATEIIBLHO

OIPEICJICHUS TTOHITUIA HEJOCTATOYHO YETKHE

HE HCIOJh30BaHBI B KA4yeCTBE JIOKa3aTeIbCTBA BBIBOALI M OO0OOIICHUS U3
HAOII0ICHUM, TONYIIEHBI OITUOKU MPU UX HU3JI0KESHUH

JOMYIIEHBI OMMUOKKM W HETOYHOCTH B HCIOJB30BAHUM HAYYHOU TEPMHUHOJIOTHH,
OIPEICIICHUE TTIOHSITHI

PaBUWIbHBIE U YETKUE OTBETHI HA BOIPOCHI HABOASIIETO U KOHKPETU3IUPYIOIIETO
xapakTtepa (MO3UIHs KPUTHUK)

OrMmeTka «2»

OCHOBHOE COJIepKaHUE Y4eOHOTo MaTepuasa He PaCKpPhITO
HE JIaHbI OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETU3UPYIOLLETO XapaKkTepa

JOMYIIEHbl TPyOble OMIMOKM B OMNpEACICHUU TOHSATUNA, NPU HUCMHOJb30BAHUU
TEPMUHOJIOTHH.

3aganus 15 caMocTosATeIbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, T0KIAT0B, COOOIIEHMIA)

bpoyHOBCKOE nBUKEHUE.

Cuitbl 1 SHEPrU MEKMOJIEKYJIIPHOTO B3aMMOIEHCTBHSI.
Ctpoenue razo00pa3HbIX, )KUJKUX U TBEPIABIX TEI.
WUneanbHbIl Ta3.

JlaBiieHue rasa.

OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH Ia30B.
Temnepatypa u ee U3MEepeHHUE.

AGCOJIOTHBIN HYJIb TEMIEPATYPHI.

. TepmonnHaMHuuecKas IIKana TEMIEPATyPBhI.

10 CkopocTy JBMKEHUS MOJIEKYJ U UX U3MEPEHHE.
11.130omnpotiecchl u ux rpaduku.



12.T"a30BbI€e 3aKOHBI.
13. YpaBHEHHME COCTOSIHUSA UICATIBHOIO rasa.
14.MoussipHas ra3oBasi TOCTOSIHHA.

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

Kpurepuu onenku:
OtmeTka «5»

ITOJTHO PACKPBITO COACPKAHNUC MAaTCpHaJIa

YCTKO U NIPAaBUJIIBHO HAaHBbI OIIPCACICHUA U PACKPBLITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbI HAYUYHBIC TCPMHHBI

AJI1 1OKa3aTClIbCTBA HMCIIOJIB30BAHbI PA3JIMYHBIC YMCHUS, BbBIBOJbI U3 H&6J’IIOI[€HPII’I,
OIIBITOB

OTBECT CaMOCTOSITeJIBHBIi/'I, HCIIOJIb30BAHbI PAHCC HpI/IO6pCTeHHBIC 3HaHUs.

OtMmeTka «4»

PACKpBITO OCHOBHOE COAEPHKAHUE MaTepraia

B OCHOBHOM MPaBWJIBHO JaHbI ONPEICIICHUS MOHATUN U UCIIOJIb30BaHbl HAYYHbIC
TEPMUHBL.

OTBET CAMOCTOSTCIIbHBIN

ONpPEACICHNUS] TOHATHM HEMOJHbBIE, JOMYIIECHbl HE3HAYUTEIbHBIE HapYyIICHUS
MOCJICIOBATEILHOCTH M3JIOKEHHUS, HEOOJBbIINE HETOYHOCTH TIPH HMCIOJIH30BAHUHU
HAay9YHBIX TEPMHUHOB HJIA B BBIBOJAX M 00OOIICHUIX

MpaBUIbHBIC W YETKUE OTBETHl Ha BOMPOCHl YTOUHSIONIETO XapakTepa (MO3UIus
MTOHUMAOILINI )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHne y4eOHOro MaTepualia, HO U3JI0KEHO (parMeHTapHO,
HE BCeT/a MOoCe0BaTeIbHO

OTIpeIeICHUS IIOHATHHA HEOCTATOYHO YETKUE

HE WCTOJB30BaHBl B KAdeCTBE JOKA3aTeIbCTBA BBHIBOABI M OOOOIICHHWS U3
HAOJIIOICHHM, TOMYIIEHBI OITMOKH TIPH UX U3JI0KCHUH

JIOTTYIIIEHBI OIMMUOKA W HETOYHOCTH B MCIIOJIH30BAHUM HAYYHOW TEPMHUHOJIOTUH,
OIPEICIICHUE TTOHSITHI

MPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (MO3UIHUsS KPUTHUK)

OrMmeTka «2»

OCHOBHOE COJIepKaHUE Y4EeOHOT0 MaTeprasa He PaCKpPhITO
HE JIJaHbl OTBETHI HA BOMPOCHI HABOSIIIETO U KOHKPETU3UPYIOILIETO XapaKTepa

JOMYIIEHBl TPyOble OMMUOKA B OMNPEACICHUA TOHSITHH, TPH HCIOJIH30BAHUU
TEPMUHOJIOTHH.



JlaGopaTopHbie padoThI

Jlaboparopnasi paGora Ne 1
N3yuenune n300apHOro npouecca (onbITHasi mpoBepka 3akona I'eii-JIroccaka, bous -
Mapuorra)

Heab padoThI: SKCIIEPUMEHTAIBHBIM IyTEM ITPOBEPUTH BEPHOCTH 3aKoHa [ ell-
Jlroccaka (J1oka3aTh MOCTOSTHCTBO OTHOIIeHUs V/T 1 JaHHOM Macchl ras3a).

O6opynoBanusi: BupryanbHas nabopatopus «VccienoBanue n3o0apHOTo mnpoiecca
B Tazax»
- http://efizika.ru/html5/18/index.html.

YcranoBka MojenupyeriadopatopHyo paboty «llpoBepka 3akoHa H300apHOTO
nporuecca ['en-Jlroccakay.

Kparkas Teopust

B 1802 rony, ¢dpaniy3ckuii yuensiii XKozed Jlyn 'eit-Jlroccak omyOnnkoBan 3akoH
ONpEeNeNSIOIUN 3aBUCUMOCTh 00BEMA Ta3a OT TEMIEPATYPhI IPHU MOCTOSIHHOM JaBJICHUU U
HEeM3MeHHOM Macce. M300apHblii mpolecc - 3TO MpoLecC MPU KOTOPOM H3MEHSETCS
COCTOSIHUE TEPMOJANMHAMUYECKON CUCTEMBI IPH MOCTOSIHHOM JaBjieHuu. Ecinu nepeBouTh ¢
IPEYECKOr0 TO JIOCIOBHO MOJYyYaeTCs:1S0S — PaBHBIN U baros — TsxkecTh, Bec. CTEKISTHHBIN
COCYJl 3allOJIHEH OMNPEJECICHHBIM Ta30M, U 3TOT COCYJ IMPUCOEAMHEH K MPOJOITrOBATON
CTeKJISIHHOM TpyOke. Karieil pTyTu 3akynopeH ra3 B 3Toil Tpyoke. B cinenctBuu Toro, 4ro
TpyOKa HaxOOUTCS B TOPU30HTAJILHOM PACIIOJIOKEHUHU, JABICHHE B COCYJ€ IMOCTOSHHO
octaétrcst paBHBIM atMochepHoMmy. Temmeparypa raza yBenumumBaercs ot 0 mo 100°C.
VBuIeTh HM3MEHEHHE 00bEMAa MOXKHO MNpPU MOMOUIIM KamelbKHu PTYTH, KoTopas Oyner
MepeMeIIaThCcsl MO CTEHKE CTEKJISIHHOM TpyOku. I'eit- Jlroccak um3amepsini 00BbEM rasza B
nnrepBase temmeparyp ot 0 no 100°C. Mccnenys paznuyHble Ta3bl OH MOJYYHII I HUX

CJIeyIONME 3HaYEHUs TeMIlepaTypHOTo Koddduimenta o0bEMHOT0 pacmuperus o = (V —
Vo )/ Vo - t:

Tabnuua 2.1. TemneparypHblii K03 puiueHT 00BEMHOTO PACIIUPEHUS Ta30B

I'az TemneparypHblit k03¢ durenT oobéMHoro pacmupenus, 1/°C
Boznyx 0,003671
Bonopon 0,003661
OKwucob a3ota 0,003720
[nan 0,003877
COs 0,003710
CcO 0,003669
S O2 0,003903

[lonyuyuB Takue nanusele, ['en-Jlroccak caenan cienyromuye BbIBOIBIL:
a) TpU OJMHAKOBOM IIOBBIINIEHHH TEMIIEpaTypbl, BC€ Tra3bl M Mapbl OJUHAKOBO
paCHIMPSIOTCS;
0) /Ui Bcex Tra30B yBeJIWYEHUE 00bEMA B MHTEPBAJIE TEMIIEPATYP OT TEMIEPATYypbl TasHUS
JBJa 10 TeMIepaTyphl KUuneHus Bojibl paBHo 100/26666nepBoHaYaIBHOTO 00BEMA.
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Takum oOpa3oM, Ha OcHOBaHWUM HaOmoAeHur ['ei-Jlroccak yCTaHOBHWIJI 3aKOH:
OTHOCUTEIBHOE U3MEHEHHE 00BEMA raza JaHHOW MACChI IIPU MOCTOSIHHOM JABJIIEHHH IPSIMO
MPONOPIIMOHAIIBHO U3MEHEHHI0 Temiepatypsl t. (V — Vi)/Vy = a-t,rae o — TeMneparypHbIi
K03 GUIMEeHT 00bEMHOTO PACIIUPEHUS, YUCICHHO PABHBIM OTHOCHUTEILHOMY H3MEHEHHUIO
00bEMa raza npu U3MEHEHUH €ro TemrepaTrypsl Ha 1 rpamyc. OObIT MOKAa3bIBAET, YTO IPH
MaJbIX TUIOTHOCTAX KO3 (UIIMeHT 00bEMHOTO PACIIUPEHUS OJMHAKOB JJI BCEX Ta30B: O =
17273 1/°C. C Touku 3peruss MKT 3ToT dakT 0OBSICHSAETCS TeM, YTO MOJICKYJIbl rasa
HAXOASATCS B CpeAHEM Ha OOJBIIUX PACCTOSIHUSX JpYr OT Jpyra, U OCOOCHHOCTH
MEXMOJIEKYJIIPHBIX CHJI IS Pa3IMYHbIX Ta30B B 3THX YCIOBHUSAX HE CKa3bIBAIOTCA. 3aKOH
MOkHO 3ammcaTth B Bume: V = V(1 + of). O6béM maHHON MacChl raza MpU MOCTOSHHOM
NABJICHUH MEHSETCS JINHEWMHO MPU N3MEHEHUU TEMIIEPATYPBI.

Ecnu mponomkuth u300apy B 00J1acThb HUBKUX TEMIIEpaTyp, TIe HU3MEpPEHUs He
IIPOBOJIMIIMCH, TO MpsiMas IEPECEKAET OCh TEMIEPATypbl B TOYKE, COOTBETCTBYIOLIEH
00bEMyY, paBHOMY HyJt0. OfHAaKO, 3TO €Ile HE 3HAYUT, YTO O0BEM rasza JIEHCTBUTEIIBHO
oOpamiaercss B HOJb. Beap Bce Ta3pl MpU CHWIBHOM OXJIQXIACHUM MPEBPAIIAIOTCA B
KUJIKOCTH, a K XHUJKOCTSM HU 3aKOH bouma — Mapwuotra, Hu 3akoH ['eit-JItoccaka He
NpUMEHUMBI. PeanbHble Ta3bl MOMUYMHSIOTCS OCHOBHBIM Ta30BbIM 3aKOHaM JIMIIb
MPUOJIMKEHHO U TEM MEHEE TOYHO, YEM OOJIbIIE IJIOTHOCTh ra3a U HUXKE €ro TeMIeparypa.
["a3, KOTOPBIN B TOYHOCTH MOJUUHSIETCS Ta30BbIM 3aKOHAM, Ha3bIBAIOT UIC€ATbHBIM.

B MONEKyIIpHO-KMHETUYECKON TEOPUU MOJIECNIb «UJICATBHBIA Ta3» YIOBICTBOPSET
CJIEYIOIIUM TPeOOBaHUSIM:

1. 00BEM Bcex MOJIEKyII ra3a MHOTO MEHbIIIE 00bEMA COCy/1a;
2. CWJIBI IPUTSIKEHUST MEXKTY MOJIEKYJIaMHU MaJibl, © UMHU MIPEHEOPEraroT;
3. MOJIEKYJIbl B3aUMOJIEHCTBYIOT TOJIBKO MIPU COyJIapeHuH (yaap yrnpyrui), mpu 3TomM

JEUCTBYIOT CUJIbl OTTAJIKUBAHUS;

BpEMsI CTOJIKHOBEHUSI MHOTO MEHBIIIE BPEMEHU MEXIY CTOJKHOBEHMsIMU. TOT (hakT, 4TO

YUCJIEHHOE 3HAYE€HHE TEMIEPATYPHOIO ko3 PurmenTa 00BEMHOTO

pacuIMpeHusi B TPENEIbHOM CiIy4yae MajblX IUIOTHOCTEW OAMHAKOBO JJIsi BCEX T'a30B,
MO3BOJIIET YCTAHOBUTH TEMIIEPATYPHYIO HIKATY, HE 3aBUCSIIYIO OT BEUIECTBA, — UACATBHYIO
ra3oByI0 IIKalTy TEMIEPATYP.

B3sgB 3a ocHoBy mkany Llenbcus, MOXHO ONpPENENUTh TEMIEpPaTypy U3
cootHouenusi: t = (V — Vy)/Vy, tne V — o0bém raza npu 0°C, a V — ero o0béM mipu
teMriepatype f. Tak oOCylIecTBIIETCS ONpPENENIEHUE TEMIEPATYphl, HE 3aBUCAILLEE OT
BEILIECTBA TEPMOMETPA.

[IpenenbHyto TemmepaTypy, HOpU KOTOpPOH OOBEM HACATBHOIO Ta3a CTAHOBUTCS
PaBHBIM HYJIO, NMPUHUMAIOT 3a aOCOJIOTHBIA HYJh Temmeparypbl. Haiiném 3HaueHue
abcomoTHOrO HYJs 110 mikane llenbcus. [IpupaBanBas 006EM VK HYIIO U YIUTBIBAsi, 4YTO O
= 1/273 1/°C, nmomyunm: 0 = Vo(1 + 1/273-t). 1 monmyuyaem, 4TO aOCONIOTHBIN HYJIb
TeMnepaTypsl paBeH: t = — 273°C. Do npenenbHas, caMasi HU3Kas TeMIepaTypa B IpUpOE,
Ta «HAWOOJIBIIAS WU TOCJIEHSSI CTETIEHb X0JI0/1a», CYIIECTBOBAaHUE KOTOPOH TMpeacKasal
JIoMOHOCOB.

Takoit yu€nblii kak Yunbsim KenbBuH u3 AHriauu, BBET aOCOJIOTHYIO ULIKATy
temriepatyp. HyneBas temmeparypa mo mkane KenbBuHa paBHa aOCONIOTHOMY HYIIO, a
€MHUIIA TeMIepaTypbl MO 3TOM HIKajie - rpaaycy no mkaie Llenbcus, U3 3a 3TOro



abcourroTHas Temrieparypa I cBsizaHa ¢ TemnepaTtypoi no mkaine Lenscusipopmymnoit: 7 = t
+ 273°C, mpuuém 1°C = 1 K. Eciam mocMoTpeTh € TOYKH 3pEHUS MOJEKYISPHO -
KMHETUYECKOW Teopuu, To mnonydaercs, yto 7 = 0 K, u TemnoBoe ABMKEHHE MOJEKYI
MIPEKPAIIACTCS.

C nmomonipro mkansl KenbBuHa, 3akoH ['eit-JIroccaka MOKHO 3amucaTbIpOLIE:

l1+ot=1+1/273(T-273)=0o-T, Torna V= Vya-T.

OO0bEM raza JaHHOW MacCChl MPHU MOCTOSHHOM JIABJICHUU MPSMO MPOIMOPIIHMOHATIECH
aOCOJIIOTHOM TeMmmeparype.

CrnenoBaTelnbHO OTHOIIIEHHE OOBEMOB raza OJIHOM M TOW K€ MacChl B Pa3IUYHBIX
COCTOSIHUSIX TIPU MOCTOSTHHOM JIABJICHUH PABHO OTHOLIEHUIO a0COJIIOTHBIX TEMIIEPATyp:

Vil Vo =T/ 1.

Tabnuna 2.2. XapakTepuCcTUKH H300apHOT0 Ipoliecca

[locTostHHBIM Hassanue CBs13b MEXIY OOBbsicHEHHE CBSI3U MEXIY
rnapameTp M30Ipoliecca IPYruMU MapaMeTpamu C TOYKH 3PECHUS
MapaMeTpamu MKT
P = const npu m= [M306apuslii npouecc |V / T = const; Vi [Poct Temneparypsl o3Hayaer
cost. (3axonl'eii-JItoccaka, /T = V2 / T2;V1/  |yBenudeHue cpeiHel KUHETUYECKON
1802 rom). Vo=Ti/ T>. SHEPIUU TETUIOBOTOABUKEHUS

MoJieKyI ra3a. UtoObl moaiepKuBaTh
TaBJIEHUE [TOCTOSIHHBIM, HEO0X0IUMO
HC JOIMYCTUTH YBCIIMUCHUSA YUCIIa
yapoB O €AMHUILY TUIOLIAAN
MMOBCPXHOCTU CTCHKHU

H300apHEIH '
,,T T rt v, Va
p = const, pi
A 2 & /
— = const 0 0 0 )
T + > -t —D ey
! 7 T ‘ 7
T, < T; Vi<V, pP1 < p2
H30XOPHBIH s
4 < vt P
Vi o IS
V = const, “ . /
V2 T >
P _ const 0 j 0 / o
T -+ + + > > | /.', 0 I.’
T < I‘, Vi< V> P1 < p2
H30TepMHYIeCKHH
4 P4
l/
T = const,
/ /
pV =const Vi : pi p2
UI - Ui E 0 3 |
> > 4 T S S
‘/ ” ol
T1< Ts Vi< Vs | pr<pz 1

Xoa padoTsl
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YcTaHOBUTH HayaJbHBIE MApaMETPhI raza: AaBlieHue Py, TeMneparypy fo

1 006eM V.

BoiOpath a1 uccienoBaHus Ta3 U3 IMATH BO3MOXKHBIX: BO3AYX, alleTUJICH, METaH,

aproH, YTIEKUCIBIN ras.

Haxarts Ha kHODIKY «IlyCcKk» niisa Hadanma HarpeBaHus rasa.

[Ipr nocTMXKEHWHM KpaTHBIX TEMIIEpATyp WU JABJICHUNM OCTAHABIMBATH HATPEB

kHomkou «Ilay3ay.

7. CHATbH NMOKa3aHUs YCTaHOBUBILIETOCsl oObeMa raza V; u Temrneparypsl t; 1 HalTH
otnowenue V; /T;.

8. IlpomomxuTh HarpeB, HaxkaB Ha KHOMIKY «ITyck».

9. BHOBB OCTaHaBIMBaTh HarpeB KHONKOU «[lay3ay.

10.3anucatp 3Ha4YE€HHUd KOHeyHoro oOvema V; 1ipu YBEIIMYEHUN
TemIieparypsl 7.

11.Hatitu otnomenus V; /T; m ybOenuTbCs B UX IMPUMEPHOM pPaBEHCTBE, T.C. B
cripaBeyIMBOCTH 3aKoHa [ en-JIroccaka.

12.0npenenuTh OLEHKY a0COMIOTHOM U OTHOCHUTEIBHOM MOTrPEUTHOCTEHH3MEPEHUSI.

13./1aHHbIE UCCNIEIOBAHUSI 3aHECTH B TaOJUILY.

=

SN

Ne | T M, m, HauanbHable moka3arein Koneunsle nokasareian Vil o/ AV | gV
, a3 | Kr/MOI | Kr Ti, | 10, 1), ),
o/ b (mac MY | v | MYK | g
b (mousip | ca K K
Hast rasa
Macca) | )
Po, V0, 10, °C 70, K Pj, xIla | Vi, ti, °C Ti, K
klla M3 (temmepa | (Temmepa | (masme | M3 (temmnepa | (Temmepa
(maBme | (06 | Typamo Typa HHE) (065 | Typamo Typa
HUE) eM) Llenscun | Kenbeun eM) Lenscun | Kenbsun
) 2) ) 2)
1
2

CdopmynupoBaTh BIBOJIBI.

KonTposbHbIC BOIIPOCHI
1. 3anummure OCHOBHBIC TMPUOOPHI U 000PYy/IOBaHHE HEOOXOIUMBIC VTSI
IPOBEJICHUSI TAHHOW PaOOTHI.
2. Paccka3zate B 4eM cOCTOUT 3aKoH | ‘eli-JIroccaka.
3. Buewm omimure n306apHOTo mporiecca OT JPYruX H30MPOIIECCOB.

4. Kakum TpeOOBAHUSIM YJIOBIETBOPSIET MOJENIb «HUACATHHOTO» Ta3a B

MOJIEKYJISIPHO - KHHETUYECKON TEOPHUHU.

5. Kro BBen abcomnoTHyto mKany Temneparyp? UeM 3Ta 1mikajia OTIMYaeTCs OTIIKABI 110
Lenscun.

6. M3 yero cocrouT 3KCIEpUMEHTalIbHAs YCTaHOBKA JaHHOW JabopaTopHOil paboThI?
OnumuTe NpeaHazHaYeHNe KaKI0ro U3 HUX.

7. 3anummTe OCHOBHBIE MIPUOOPHI U 000PYA0BaHUE, HEOOXOAUMBIE JIJIsSI TIPOBEACHUS

JAHHOMU pa0bOTHI.
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Kontponupyembie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23. JIP30

Kpurepuu oueHku:

— Ormenka «5» CTaBUThCS, €CIM Y4YaIIUHCS BBIMOJHAET pabOTy B IOJHOM O0O0BEME C
coOmro/iecHieM HeoOXOIUMOM TIOCIICAOBATCIIBHOCTH TPOBEJICHUS ONBITOB M H3MEPCHHIA,
CaMOCTOSTEIIbHOH palMOHaIbHO MOHTHPYET HEO0OXOAMMbIE 00O0PYIOBAaHHE; BCE OIBITHI
IPOBOJUT B YCIOBUSAX U peXKUMaxX, OOCCICYMBAIOIINX ITOJYUCHHUE TPABHIBHBIX
PE3yNbTaTOB W BBIBOJIOB; COOJIIOACT TPEOOBaHMS IMpaBHU 0E30IMaCHOCTH TPYJa; B OTUYECTE
MPaBUJILHO M AKKypPaTHO BBITIOJHSET BCE 3aMWCH, TaOJIUIIbI, pUCYHKH, YEPTEKH, TpaduKH,
BBIYHCIJICHHSI; TIPABWIIBHO BBITIOJTHSET aHAJU3 ITOTPEITHOCTEH.

— OmeHka «4» CTaBUTCS, €CIIN BBHITTOJTHEHBI TPEOOBAHUS K OIICHKH «5», HO OBUTH JTOMYIICHBI
JIBa-TPHU HEJ0UETa, HE OoJiee OJIHOM HeTpyOOl OIIMOKU U OJHOTO HEJ0YeTa.

— Omnenka «3» cTaBUTCS, eclid paboTa BHITIOJIHEHA HE TIOJIHOCTBIO, HO 00BEM BBITIOJTHEHHOM
YacTH TaKOB, MO3BOJISET TMOJYYUTh IMPABUIBHBIE PE3YJIbTAaThl M BBIBOJBI: €CIIM B XOJE
MIPOBEJICHUSI OTBITA U U3MEPEHUHN OBLIN JOMYIIECHBI OITUOKH.

— OmeHka «2» CTaBUTCA, €CJIM paboTa BBHIMOJHEHA HE IMOJTHOCTHIO M 00bEM BBITIOTHEHHOMN
gacTh PabOT HE IO3BOJIAT CJieJlaTh IPABHIIBHBIX BBIBOJIOB: €CJIH, OIBITHI, U3MEPCHMUS,
BBIYHCIICHHUSI, HAOTIOCHUS TIPOU3BOIUIIUCH HETTPABUIIBHO.

Tema 2.2. OCHOBBI TEPMOJAUHAMUKHA
Ycrhblii onpoc (YO)

Kaxkue siBneHus Ha3pIBalOT TeIOBbIMU? [IpuBennTe npumepsl.
B 4yem cyTh cTaTUCTHUECKOIO MOX0/1a K OOBSICHEHHUIO TEIIJIOBBIX SIBJICHUMN?

. Uto m3yuaetr tepmoanHamuka? [loueMy TepMOIMHAMUKA SBJISIETCS MAaKpPOCKOMUYECKOM

Teopuen?

JlaliTe ornpeneneHue BHYTPEHHEW HEPTUM Tela B TepMOAMHaAMHUKe. Kakum CUMBOJIOM OHa
ob6o3nauaercs? Kakosa e€ enunuiia 8 CU?

KakuM MakpoCKONMMYECKUM MapaMeTpoOM OMPEAEISECTCS BHYTPEHHSISI YHEPTIUsl UACATBLHOTO
raza?

Kaxkue ciocoOn1 n3mMeHeHus1 BHYTpEeHHEH sHeprun Bbl 3HaeTe? [IpuBenuTe mpuMepsl.

Yro Takoe TeriooOmen? HazoBute Bubl Termiooomena. [lpuBenure npumepsl.

Jlaiite ompeneneHue KonuuecTBa TeroThl. KakuMm cumMBoiOM 0003HAYaKOT — ATY
¢dusnyeckyro Benuuuny? Kakosa e€ enununa B CHU?

3anummre Gopmysy A pacuera KOJUYeCcTBa TEIUIOThI, KOTOpOE HEOOXOIMMO NepenaThb
TeJly TIPU €r0 Harpe€BaHWU, WJIK KOTOPOE BBIAEISETCS MPU OXJIAXKICHUM TENa.

10.1aitTe onpeneneHue yaeabHON TEIIoeMKoCcTH BerecTBa. KakoB e€ dhu3udeckuii cMbIci?
11.1aiiTe onpeneneHne TEMI0EMKOCTH Tena. KakuM cuMBOIOM 0003HaYaroT 3Ty PU3NYECKYIO

Bennunny? Kakosa e€ equnnia B CU? Kakos e€ ¢puznueckuit cmpicia?



12. KakumMu MakpOCKONMMYECKUMU TapaMeTpaMu omnpeaensercs padora raza? Kakyro 1no 3Haky
paboTy coBeplaeT ra3 npu pacliupeHun? Ipu cxKaTuu ?

13.3anumute hopmyy Uil pacdeTa paboThI raza npu H300apHOM Ipolecce.

14.Kakoii TeoMeTpuUYecKUi CMbICT  paboOThl, COBEpIIAEMOW Tra3oM TpU  JHOOOM
TEPMOJMHAMHUYECKOM Tporiecce?

15. ChopmynupyiiTe U 3alUIIATE NEPBIN 3aKOH TEPMOJIMHAMUKH.

16.1aiiTe onpenenenue aauabaTHOro Mpoiiecca.

17.3a cyeT KaKkoi 3HEPruu CoBepIIaeTcs: padoTa npu aguadatHom npoiecce? Kak usmensiercs
TeMIiepaTypa rasza npu ainabaTHOM paclIupeHun? aniuadbaTHOM CHKAaTUU?

18. Jaiite onpeneneHue TerioBo MammnHbl. HazoBure €€ 0CHOBHBIE 3neMeHThI. KakoBo
Ha3HAYEHUE KaXKJA0ro U3 HUX?

19. KakoB npuHUHUIA AEHCTBUA 10001 TEMIOBON MaIIMHbI?

20.Kakoii nporiecc Ha3bIBAE€TCSI 3aMKHYThHIM?

21.3anummte popmyny i pacuera KII/ TermnoBoil MalvHebI.

22.1Touemy KIIJI TterutoBor mammubl Bceraa Mensie 100 %? Kak moxno yBemmunts KIIJ
TEIUIOBOW MAIIMHBI?

23. JlaiiTe onpeieeHue X0I0AuIbHOM MaHbl. HazoBuTe €€ OCHOBHBIE YaCTH.

24 .KaKoB NpUHIUIT AEHCTBUS XOJOAWIBHON MalIUHBI?

25.3anummTe (GopMysbl IS pacyeTa XOJOAWIBHOro Kod(d@duiMeHTa M MaKCUMalbHOIO
XOJOJWIBHOTO KO3(PPUIIMEHTa XOJOAWIbHONM MalluHbl. MOXET JHM  XOJOIWIbHBIN
ko3¢ unreHT O0b1Th 60JbIe 100 %?

26. Kakoii npouecc Ha3bIBalOT HeoOpaTuMbIM? OOpaTUMBbIM?

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

Kpurepun ouenku:
Otmetka «5»
® TI0JIHO PACKPBITO COJIEpKaHUE MaTepHrala
® YETKO U MPaBUJIbHO JIaHBI OMPEACIICHUS U PACKPBITO COAEpKaHUE MOHSITUM, BEPHO
HCTIOJIb30BaHbl HAYYHbIC TEPMUHBI
e I JOKa3aTelIbCTBA MCIIOJIB30BAaHbI PA3JIMUHBIC YMEHHUSI, BBIBOJIBI M3 HAOJIOJICHHM,
OIIBITOB
® OTBET CAMOCTOSITEIBHBIN, HCII0JIb30BaHBI paHEe MPHUOOPETSHHBIC 3HAHUS.

OtMmeTka «4»

® PACKPBITO OCHOBHOE COJEP)KAaHUE MaTepraia

® B OCHOBHOM IPABUJIBHO JIaHBI ONPEAEIIEHUS NOHATUN U UCIHOJIb30BaHbl HAYYHbIE
TEPMUHBI.

® OTBET CAMOCTOSITCIbHBIN

® OIPEHCJICHUS TIOHATUM HEMOJIHBIE, JOIYILICHbl HE3HAYUTEIIbHBIC HapYIICHUS
ITOCJIEAOBATEILHOCTH H3JIOKSHHs, HEOOJBIINEe HETOYHOCTH IIPH HCIIOJIb30BaHUU
HAyYHBIX TEPMUHOB WJIM B BBIBO/IAX U 000OIIIEHUIX



MpaBUJIBLHBIE W YETKHUE OTBETHI HA BOMPOCHI YTOYHSIOMIETO XapakTepa (MO3UIIHs
TTOHUMAOIIUH).

OtMmeTka «3»

YCBOECHO OCHOBHOE COJIep)KaHue yueOHOro MaTepuania, HO U3JI0KEHO (pparMeHTapHO,
HE BCEr/Ia MOCIeI0BaTEeIbHO

onpeereHus MOHATUNA HEJOCTATOYHO YETKUE

HE WCTOJB30BaHKl B KAadeCTBE JOKA3aTeIhCTBA BBIBOABI M O0O0OMICHUS U3
HaOJI0JICHU, TOMYIIEHBI OIIMOKHU TPU UX U3JI0KEHUU

JOMYIIEHbI OMIUOKM U HETOYHOCTU B UCIOJB30BAHUU HAYYHOU TEPMUHOJOTHUU,
ornpe/ereHue MOHATUN

IpaBUJIbHBIC U YETKHUE OTBETHI Ha BOMPOCHI HABOISAIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIHsS KPUTHUK)

OTMeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuasa He PacCKphITO

HE JaHbl OTBETHI HA BOMPOCHI HABOASIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JIOMYIIEHBl TPyOble OMMOKA B OINPEACICHUH TOHSITHH, TPH HCIOJIb30BAHUU
TEPMHUHOJIOTHH.

3aganus 1 caMocTosiTeJIbHOH padoTsl (CP)

Tembl 3cce (pedepaToB, T0KIAT0B, COOOIIEHMIA)

A e AR et ol e

BHyTpeHHsIs1 SHEpPIrUsi CUCTEMBL.

BuyTpenHsis sHeprus uaeaibHOTO rasa.

PaboTa u Temora kak GopMbl IEPEIAYN IHEPTUU.
TennoeMKoCTb.

VY nenpHas TEMI0EMKOCTb.

KonnuecTBO TEMIOTHL.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IlepBo€e Hayano TEPMOJANHAMUKH.

AnrabaTHbBIN TIpoIIecC.

10.ITpuHIMIT 1EUCTBUS TEIUIOBOW MAIIUHBI.
1 1.KII/I TenaoBOro nBUrartess.

12.Btopoe Hauasno TepMOJIUHAMHUKH.
13.Xo00auIBLHbIE MAIITUHEL.

14. TenmoBble ABUTATEIIN.

15.0xpana npupos!.

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

Kputepun ouenku:



OtMmeTka «5»
® T[I0JIHO PACKPBITO COAECPKAHUE MaTeprasa
® YETKO M IPaBUJIbHO JIaHBI OMPEACIICHUS U PACKPBITO COJEp)KaHUE TMOHSATUM, BEPHO
WCII0JIb30BaHbl HAYYHBIE TEPMUHBI

¢ U1 JOKa3aTCJIbCTBA HCIIOJIB30BAHBI PA3JIMYHBIC YMCHUS, BBIBOJABI M3 Ha6JHOI[€HI/If/'I,
OIIBITOB

® OTBCT CaMOCTOHTCHLHBIﬁ, HCIIOJIb30OBAHBI PAHCC HpI/IO6peT€HHBIC 3HaHU:I.

OtMmeTka «4»

® PAacCKpBITO OCHOBHOE COJIEpKAaHUE MaTepHralia

® B OCHOBHOM ITPaBWJIBHO JIaHbI OTIPEICIICHHS TTOHSATUIA U UCTI0JIb30BaHbl HAyYHBIC
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

® OmNpeAciCHUs] TOHSATUM HEMOJHBIC, JOMYIICHbl HE3HAUYUTEIbHbIC HAPYLICHUS
MOCJIEA0OBATEILHOCTH U3JIOKEHUs, HEOOJbIINEe HETOYHOCTU IIPU HCIOJIb30BaHUU
Hay4YHBIX TEPMHUHOB WJIH B BBIBOJAX M O0OOIIEHUSIX

® TMpaBUIbHBIC W YETKHE OTBETHI HA BOMPOCHI YTOUHSIOMIETO XapakTepa (TO3HITHS
TOHUMAFOIITHHA)

OtMmeTtka «3»
® YCBOCHO OCHOBHOE COJICp)KaHHE yUeOHOro MaTepHaia, HO U3JI0KEHO (hparMeHTapHO,
HE BCET/Ia I0CJIeI0BATENLHO
® Ompe/eaeHUs MOHATHH HE0CTaTOYHO YETKHE

e HE WCIIOJB30BAaHBI B KauyeCcTBE JOKA3aTeJIbCTBA BBLIBOALI M OOOOIIEHUS U3
HaOJI0JICHUM, TOMYIIECHBI OIMOKH MPU UX U3JI0KEHUU

® JIONMYIICHBI OMMOKKA U HETOYHOCTH B UCIOJIb30BAHUU HAYYHOU TEPMHHOJIOTHH,
OIPEICIICHUE TTOHSITUI

® T[IpaBUJILHBIC M YETKHE OTBETHI HA BOMPOCHI HABOMSIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (MO3UIUs KPUTHUK).

OTMmeTKa «2»
® OCHOBHOE cOJiep)kKaHue yueOHOro MaTepHuaia He pacKphITo;
® HE JIaHbl OTBETHI HA BOIIPOCHI HABOSIIIETO M KOHKPETU3UPYIOIIETO XapaKTepa,;

® JIOMYIIEHbl TpPyOble OMMUOKM B ONPEACICHUH TOHSATUH, TPU HCIOIH30BAHUH
TEPMUHOJIOTHH.

Tema 2.3 ArperaTHblie cOCTOSIHHS BellecTBA U (a30BbIe NMepPexoabl
YcrHblii onpoc (YO)
1. U3 4gero cocTtout BemecTBo?

2. Kakyro 3Hepruro Ha3bIBalOT BHYTPEHHEW dHEPTUEH Tena?
3. Ot 4ero 3aBUCUT BHYTPEHHSISI SHEprus Tena’?



"“3.00.\‘.0\.“‘.#

Kak M0O>XHO U3MEHUTh BHYTPEHHIOK SHEPTUIO?

B kakux arperaTHbIX COCTOSTHUSIX MOYET HAXOJUThCS BEIIECTBO?

UTo ke OTIMYaeT OJTHO arperaTHOe COCTOSHUE BEIIECTBA OT IPYroro?

KakoBbl 0COOCHHOCTH MOJIEKYJIIPHOT'O CTPOEHUS Ta30B, KUJIKOCTEH, TBEPABIX TEN?

Kakoii nporiecc Ha3bIBaeTcs miiaBieHuem? Kpucrammzanuei?

. Kakoii mponecc Ha3zpiBaeTcs ucnapenrueM? KonaeHncamuyeit?

0 Kak u3MeHsieTcst BHYTpEHHsISI DHEPTHS IIPH MIEPEXO0/Ie U3 OJTHOIO arperaTHOTO COCTOSHUS B

apyroe?

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

Kputepun oneHku:
OtMmeTKka «S5»

ITOJTHO PACKPLITO COACPKAHNC MAaTCpHala

YCTKO W IMPAaBUJIBbHO AAaHBbI OIPCACICHUA U PACKPBITO COACPIKAHUC HOH)ITPII)'I, BCPHO
HCIIOJIB30BAHbBI HAYYHBIC TCPMUHBI

I A0KAa3aTCJIbCTBA HUCIIOJIb30BAHBI PA3JIMYHBIC YMCHHS, BBIBOJABI M3 H&6JIIOI[€HI/H>’I,
OIIBITOB

OTBECT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/IO6pCT€HHBIC 3HaHUs.

OtMmeTKa «4»

PACKPBITO OCHOBHOE COAEPKAHME MaTepurasa

B OCHOBHOM MPAaBUJIBHO JIaHbI ONPEACICHUS TOHATUI 1 UCT0JIb30BaHbl HAYYHbIC
TEPMUHBL.

OTBET CAMOCTOSTEIbHBIN

ONpPENECICHNUS] TOHATHM HEMOJHbIE, JOMYIICHbl HE3HAYUTEIbHBIE HapYIICHUS
MOCJIEAOBATEILHOCTH U3JIOKEHUs, HEOOJbIINEe HETOYHOCTU IPU UCIOIb30BaHUU
Hay4YHBIX TEPMHUHOB WJIH B BBIBOJAX U 00OOIIEHUSIX

MpaBWIbHBIE W YETKHE OTBETHI HAa BOIMPOCHI YTOYHSIONIIETO XapakTepa (MO3UIus
TOHUMAFOIITHHA)

OrMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHue yueOHOro MaTepuaia, HO U3JI0KEHO (pparMeHTapHO,
HE BCETrJa MocIeI0BaTeIbHO

OTIpe/IeTICHUS OHATHI HETOCTATOYHO YETKHE

HE WCIIOJIb30BaHbI B KauecTBE [OKa3aTelIbCTBa BBIBOJABI M OOOOLICHUS U3
HaAOJII0/ICHUH, TOMYIIEHBI OIIHMOKH MPU UX U3JI0KECHUH

JOIYIIIEHbI OIIMOKM U HETOYHOCTU B HCIOJb30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
OIIPENICIIEHUE TTIOHITUI

NPaBWJIBHBIC U YETKHE OTBETHI HAa BOMPOCH HABOJASIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3ULUS KPUTHUK)

OrMmeTka «2»



® OCHOBHOE COJEpKaHUE YUYEOHOr0 MaTepuasa He pacKpbITO

® HE JIaHbl OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOLIEr0 XapaKkTepa

® JIOMYUIEHbl TIpyOble OIIMOKM B OMNPEACICHUM TOHSATUH, MPU HCIOIb30BaHUU
TEPMHUHOJIOTHH.

TectupoBanue (T)

1. YkaxuTe mapy BeHIecTB, CKOPOCTh AUPPY3UN KOTOPHIX HAUOOJbINAS TP MPOUUX
PaBHBIX YCIOBHSIX:

a) mapsl 23(pupa U BO3AyX

0) pacTBOp MEIHOTO KyIopoca U BoJa

B) BOJIA U CIIUPT

BpoyHOBCKUM ABMIKEHHEM HA3BIBACTCS:

a) KOHBEKIIMOHHOE JBIKCHHUE CJIOCB JKMJIKOCTH IIPHU €€ HarpeBaHUU

0) XaoTHYECKOE JIBMYKCHUE TBEP/IbIX YACTUI] BEIECTBA, B3BEIICHHBIX B )KHIKOCTH (MM
rase)

B) YIIOPSIOYCHHOE ABMYKCHUE TBEP/IBIX YACTHI] BEIIECTBA, B3BEIICHHBIX B )KUIAKOCTH (MJIH
rase)

3. BpOYHOBCKOG ABHXKCHHNC YaCTHII ITIbIJIBIIBI B BOJC 00BsACHSETCS:

a) HaJIMYUCM IIMTATCIIbHBIX BCIICCTB B BOAC

6) CYIICCTBOBAHNCM CHUJI IIPUTAKCHUA U OTTAJIKUBAHUA MCKITY aTOMaMH B MOJICKYJIaX
B) HCIIPCPBIBHOCTBIO K XaOTHYHOCTBIO TCIINIOBOI'O ABHMIKCHUA MOJICKYJI BOJABI

4. Kakue 4acTuIIbl HAXOJATCS B y3JIaX PEUICTKH METAJLIA:
a) MOJIOKUTEIbHBIE MOHBI

0) oTpullaTeIbHbIC YACTHUIIBI

B) HEHUTpAJIbHBIE ATOMBI

5. B mpouecce nepexoia BEMECTBA U3 )KUAKOTO COCTOSHUS B KPUCTAIIMYECKOE:

a) CYIIECTBEHHO YMEHBIIIAETCS PACCTOSIHUE MEXKITY €r0 MOJIEKYJIaMu

0) CyIIECTBEHHO YBEITUYMBACTCS PACCTOSHUE MEXKY €r0 MOJICKYJIaMH

B) CYIIIECTBEHHO YBEJIMYMBAETCS YIOPSIOYEHHOCTh B PACIIOIOKEHUHN €r0 MOJIEKYJI

6. B 3akpbITOM cocyJie ¢ CyXMMHU CTEHKaMU BO3yX HEMHOro Harpenu. Kak npu stom
W3MEHUINCh KOHLIEHTPALXsI MOJIEKYJI BOJIBI U OTHOCUTENBHAS BJIAXKHOCTH BO3AyXa B
cocyze:

a) KOHIICHTpAIIUsl YMEHBIIIMIACh, @ OTHOCUTENIbHAS BIAXKHOCTh YBEIMYMIIAChH
0) KOHIIEHTpaIlUs HE U3MEHWJIACh, @ OTHOCUTEJIbHAS BJIAYKHOCTh YMEHBIIIUIIACH
B) KOHIICHTpAIIUs YBEJINYUIIACh, @ OTHOCUTENIbHAS BJIAXXHOCTh HE U3MEHUJIACh

7. B 3aKpbITOM COCYy/I€ C CYXHUMH CTEHKaMHU TeMIIepaTypa BO3/lyXa HEMHOI'O TOHU3UJIACh.
Kax npu 3ToM U3MeHuIach KOHIEHTPAIMs MOJIEKYJ BOJIbI U OTHOCUTEIbHAS BJIaKHOCTh



BO3ayXa B COCYyJEC, €CIIN pOCa HE MMOABUIIACK:

a) KOHOCHTpAaIWA YMCHbIINIIACH, @ OTHOCUTCIIbHAA BJIA)KHOCTD YBCININIIACH
6) N KOHIOCHTpAOusA, 1 OTHOCHUTCIIbHAA BJIAJKHOCTh YMCHBIIIUIINCH

B) KOHOCHTPaIWA HC UBMCHHJIACh, 4 OTHOCHUTCIIbHAA BJIA)KHOCTL YBCINYHNIIACh

8. [TnotHoCcTh Boaw! ipu Temmeparype 100 °C paBHa 950 kr/m3, a HanOoJbIIas INTIOTHOCTH
BojstHOorO mapa mpu 100 °C paBna 0,59 kr/m3. Takoe pa3nuyue MIOTHOCTEH CBA3aHO C TEM,
4TO:

a) 4ncyio Mosiekyna B 1 M3 mapa MeHsIne 4em B 1 M3 BoJIbI

0) rpu nepexoie MOJIEKYJI U3 )KUIKOCTH B Iap YMEHBIIACTCS IHEPTUS UX B3aUMOJICHCTBUSA
B) MOJICKYJIbI )KUIKOCTH U TTapa UMEIOT Pa3HbIE€ MacChl

9. Ecnu Tonu€Hblil MeN pa3MeniaTh B BOJIE, TO YaCTULbI MeJIa OyIyT 100 «BUCETh) B
TOJILIE BOJBI, HE OCE/ast Ha JHO. DTO SIBIECHUE OOBACHAETCS TEM, YTO:

a) 3emJIsd He IPUTATUBAET CTOJIb MEJIKUE YACTHUIIbI

0) TemnepaTypa YacTHUI] MeJla BbILIE TEMIIEPATyPbl BOJIbI

B) YaCTHUIIbl MeJa COBEPIIAIOT OPOYHOBCKOE JBUKEHHUE B BOJE

10. Cpennsisi KHHETUYECKAs! SHEPTUS TOCTYNATENBHOTO JBUKEHUS MOJIEKYJ HI€AIBHOTO
rasa npsiMo MporopIruOHaIbHA:

a) CPEHEKBAAPATUIHON CKOPOCTH €r0 MOJIEKY

0) cpeaHeMy KBaJpaTy CKOPOCTH €ro MOJIEKYII

B) KBaJIpaTy CpeJHEN CKOPOCTH €ro MOJIEKYJI

11. YacTuibl BemecTBa HaXOIATCS, B CPEAHEM, Ha TAKMX OOJIBITUX PACCTOSHUSAX APYT OT
JpyTa, MPU KOTOPBIX CHUJIBI B3aUMOJICHCTBUS MEKIy HUMHA HE3HAYUTEIIbHBI. B aTOM
arperaTHOM COCTOSTHUH BEIECTBO:

a) XOPOILIO CKUMAETCS

0) coxpaHseT HayaJbHbIH 00BbEM

B) COXpaHsEeT CBOIO HAYaJIbHYIO (popmMy

12. Xa0TUYHOCTH TEIJIOBOTO JBMXKEHUS MOJIEKYJI Ta3a B HEOOJIBIIIOM COCYIE IPUBOIUT K
TOMY, UTO:

a) ra3 JIETKO C)KMMAaeTCs

0) MJIOTHOCTH ra3a OJIMHAKOBA BO BCEX TOYKAX 3aHMMAEeMOI0 UM COCy/ia

B) IIPU OXJIAXKJICHUH U C’)KaTHH a3 MpeBpallacTcs B )KUIKOCTh

13. Mosekymbl BEIIECTBA:

a) MOTYT U MIPUTATUBATHCS, U OTTAIKUBATHCA JIPYT OT Apyra
0) TOJIBKO OTTAJIKUBAIOTCS APYT OT ApyTa

B) TOJIbKO IPUTSATUBAIOTCA JIPYT K IPYTY

14. IIpy HEeM3MEHHOM MIOTHOCTH OJJHOATOMHOI'O WJI€aIbHOTO ra3a JIaBJIEHUEe 3TOro rasa
yYBEJIMYMBAIOT B 4 paza. [Ipu 3ToM cpeqHekBapaTuyHasi CKOPOCTh JIBUKEHUS €r0 aTOMOB:
a) yMeHblaercs B 4 pasza



0) yBenuuuBaeTcs B 4 pasa
B) YBEJIMYHUBAETCS B 2 pasza

15. Kak u3MeHHTCs 1aBlieHUE pa3peKeHHOro raza, €Ciiu P €ro HarpeBaHUU U CHKATHH
abCoJI0THAs TeMIlepaTypa ra3a u KOHIEHTpaIUsl MOJIEKYJl yBeJIMyaTcs B 2 pasa:

a) yBenuuuTcs B 4 paza

0) yBenuuurcs B 8 pa3

B) HE U3MEHUTCS

16.Kak n3MeHUTCS 1aBIeHUE pa3peKEHHOI0 Ta3a, €CIHU CPEIHIO KHHETHYECKYIO DHEPTHUIO
TEIJIOBOr'O JIBM>KEHMSI MOJIEKYJI ra3a YMEHBIIUTD B 2 pa3a U KOHIEHTPALIMIO MOJIEKYJ
ra3a yMEHBIIUTH B 2 pasa:
a) yMEHbIINUTCA B 2 pa3a
0) ymeHbIuTCs B 4 paza
B) yBenuuuTcA B 4 paza

17. Ecnu naBneHre ujeaibHOTO rasa Mpu NOCTOSHHON KOHIIEHTPAIMU YBEIUYUIOCH B 2
pasa, TO 9TO 3HAYUT, YTO €ro abCONIOTHAs TeMIIepaTypa:

a) yMEHbBIIIUIACh B 4 pa3a

0) yBenuuuiach B 4 pasa

B) yBEJIMYMIACh B 2 pasza

18. IImotHOCTH = 0,18 KI/M3 TIpK HOpMaTEHOM aTMOC(hEpPHOM JaBiieHuH U Temmneparype 0
°C umeer:

a) KUCIIOPOJI

0) renuii

B) BOJIOPOJT

19. Ilpu yBenuueHUU CpeIHEN KUHETUUECKOM SHEPTUM TEIIJIOBOTO ABMKEHUS MOJIEKY B 2
paza abCoJIIOTHAS TEMIIepaTypa:

a) yMEHbIIUTCA B 4 pa3za

0) yBenuuurcs B 4 pasa

B) YBEJIMUUTCA B 2 pasza

20. IIpu yBenuueHUH CpeIHEN KBaIPaTUUYHON CKOPOCTH TEILIOBOTO JIBUKEHUS MOJIEKYT B 2
pasa cpeliHssl KHHETUYECKAsi SHEPTUSI TEMJIOBOTO ABUKEHUS MOJICKYJI:

a) yMeHbIIUTCA B 4 paza

0) yBennuuTcs B 4 paza

B) YBEJIMYUTCA B 2 paza

21. ITpu noHW>KEeHUU aOCOIIOTHOM TeMITepaTyphl UJIeaJIbHOTO Ta3a B 1,5 paza cpenHss
KHUHETHYECKasi SHEPTUs TEMJIOBOrO JTBUKEHUS MOJIEKYII:

a) ymenblutcs B 1,5 paza

0) ymenpuTcs B 2,25 pasa

B) yBenuuuted B 1,5 paza



22. Ilpu yBenIM4eHUH CpeiHEN KUHETUYECKON AHEPT UM TEIJIOBOTO ABMXKEHUS MOJIEKY B 4
pa3a ux cpelHss KBaJpaTHuHasi CKOPOCTh:

a) yBeqnuutcsa B 4 pasa

0) yBenuuuTcs B 2 pasa

B) YMEHBIIUTCS B 4 pa3a

23. [Ipn yMEeHbIIEHUH CPEAHEN KUHETUYECKOW JHEPTUH TEINIOBOTO JIBHKEHUS MOJIEKYT B 2
pa3a abcotoTHas TeMIeparypa:

a) yBenuuurcs B 4 pasza

0) yBenMuuTCS B 2 pasa

B) YMEHBIINUTCSA B 2 pa3a

24. Ilpu noHM>keHUH a0COJIIOTHOM TeMIiepaTypbl HACATBHOTO raza B 2 pa3za CpeIHss
KMHETUYECKasi SHEPTUs TEIJIOBOrO JTBUKEHUS MOJIEKYJI:

a) yMeHbIINUTCA B 4 pasza

0) ymMeHbIIUTCS B 2 pa3a

B) YBEJIMYUTCA B 2 pa3a

25. IIpn yMeHbILIEHUH CPEAHEN KBAAPaTUYHON CKOPOCTHU TEIJIOBOIO IBUKEHUS MOJIEKYII B
2 pa3a cpeaHss KHHETUYECKasl SHEPTUs TEIIOBOTO JBHKEHUS MOJIEKYI:

a) yBenuuuTcs B 4 pasza

0) HE U3MEHUTCS

B) yMEHbIIUTCS B 4 paza

26. I1pu noBbIllIeHUU aOCOTIOTHON TEMIIEPATYPhI UCATHLHOTO Ta3a B 2 pa3za CpeaHsis
KMHETUYECKasi SHEPTUS TEIIOBOIO IBHKEHUS MOJIEKYJIL:

a) yMEHBIIUTCA B 2 pasa

0) yBenuuuTcs B 2 pasa

B) HE U3MEHUTCS

27. TemIoBbIM ABHKEHHEM YaCTHII BENECTBA MOKHO OOBSICHHUTD:
a) aBJICHUE ra3a Ha CTEHKY coCyJa

0) TUAPOCTAaTUYECKOE JABJICHHUE KUIKOCTH Ha JTHO COCY/Ia

B) 00a BapruaHTa BEPHBI

28. Kak n3MeHuTcs JaBJeHUE Pa3peKEHHOr0 OJJHOATOMHOTO rasa, eciiv adCOTI0THAS
TEeMIIepaTypa raza yMEHbIIUTCS B 3 pa3a, a KOHUEHTpALMs MOJIEKYJl YBEJIMUUTCA B 3 pasa:
a) yMeHbIIUTCA B 4 paza

0) yBenuuuTcs B 2 paza

B) HE U3MEHUTCS

29. CpenHsisi KWHETUYECKAsl SHEPTHS TOCTYNATENIBHOTO TEMJIOBOTO JBUKEHUS MOJIEKYT
pa3pexKEHHOro ra3a yBeJauuyuiach B 2 pasza, a KOHUEHTpAIUs €ro MOJIEKYJl YMEHbBIIUIIACh B 2
paza. [Ipu 3TOM faBieHue rasa:



a) HE U3MEHUJIOCh
0) yMEHBITUIIOCH B 4 pa3a
B) YBEJIMYMIIOCH B 2 pa3a

30. AGcomoTHas TeMIiepaTypa uaealbHOTO ra3a B COCyAe yBenudmiach B 1,5 pasa, a
JaBJIEHUE BO3POCIIO Npu 3TOM B 4,5 pasa. Kak n3meHmnach KOHIEHTpaLXs MOJIEKYJI rasa:
a) yMEHbIIUIAch B 3 pa3a

0) yBenuuuiach B 3 pasa

B) HE U3MEHUJIACH

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

Kiaouu K TecTam:

Bapuanrt 1

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

IpaBuwibHblii |2 |6 (B |(a |B |6 |B |(a |B (0 |a (06 |a |[B |a |06 |B |0 |B |O
oTBET

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

IlpaBuwibHbli |2 |6 (B |6 |B |6 |a |B |a |O
OTBET

Kpurepun ouenkn:

— «2» BBICTABIISIETCSA 00yUaroIIeMycsi, €CJIM HaOpasl MeHee 8 0asioB;
— «3» BBICTaBIISIETCS O0yuatomemycs, 3a 9, 10, 11 6amios;

— «4» BBICTaBIsACTCA OOyUaromemycs, 3a 12, 13, 14, 15, 16 6amnos;
— «5» BBICTaBIISIETCS O0yUaromemycs, 3a 6osee 17 Gamios.

3aganus 15 caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

Hcnapenne u KoHIeHCALHS.

HacplenHbIl 1 HEHACHIIEHHBIN Map U €r0 CBOMCTBA.
AOCOIIOTHAS M OTHOCUTENbHAS BJIAKHOCTh BO3IyXa.
[TpuGopsl 1151 onIpeieieHUs BIIaXKHOCTH BO3AyXa.
Touka pochL.

Kunenwne.

3aBUCHUMOCTh TEMITEPATYPbl KUTIEHUSI OT JaBJICHUS.
Kputnueckoe coctosiHue BenecTna.

PN B =




9. IleperpeTslii ap U €ro UCIOJIb30BAHUE B TEXHUKE.
10.XapakTepucTuka KUAKOTO COCTOSIHHS BEIIECTBA.
11.I1oBEpXHOCTHBIN CIIOH KUJIKOCTH.

12.9Heprust HOBEpXHOCTHOTO CJIOSI.

13.bavxkHUI TOPSIOK.

14.1ToBepXHOCTHOE HATSXKEHUE.

15.CmauuBanue.

16.51Bnenust Ha rpaHULIE )KUJIKOCTH C TBEPABIM TEJIOM.
17.KanuuisipHble sSIBICHUA.

18.XapakTepucTuka TBEpAOro COCTOSHUS BEILIECTBA.
19 Kpucrammueckue u aMmopdHBIC Tea.

20.Ympyrue cBoicTBa TBEpABIX TeN. 3aKoH ['yka.
2]1.MexaHn4ecKre CBOMCTBA TBEPBIX TEIN.

22 Ilnactuyeckas (ocTaTtouHas) AepopMarius.
23.Koa(ppuiueHT IMHEHMHOTO pacIupEeHus.
24.TennoBoe pacIIMPEHNUE TBEPABIX TEJ U KUIAKOCTEM.
25.Koapdurment 006EMHOTO paciiupeHus.

26.Yuer pacmmpeHnus B TexHuke. [maBnenue.

27.Y nenpHas TEIUIOTA IUIaBJICHUS.

28. Kpucrannuzarusi.

29.1lpakTuueckoe MNPUMEHEHUWE B TOBCEAHEBHOW JKU3HM (DU3UYECKUX 3HAHUU O

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

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

Kpurepun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COAECPKAHUE MaTepuaia

YETKO M MPABUIBHO JAHBI ONPEAEIIECHUS U PACKPBITO COAECPIKAHUE MOHATUH, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTesIbCTBA MCIOJIb30BaHbl Pa3jM4HbIE YMEHMS, BBIBOJbI U3 HAOIIOACHHIM,
OIIBITOB

OTBET CaMOCTOSITENIbHBIH, UCIIOJIF30BaHbl paHEe TPUOOPETEHHBIC 3HAHUSI.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJEpKAaHUE MaTepraia
B OCHOBHOM MPAaBWJIbHO JAHBl ONPENCICHHS IOHATUW U HCIOJIb30BaHbl HAYUYHbBIC
TEPMUHBI.

OTBET CaMOCTOSITCIIbHBIN

ONPENCICHNUS] TOHATHM HEIMOJHbIE, JOMYIICHbl HE3HAYUTEIbHBIE HaPYLICHU
MTOCJIEAOBATEILHOCTH H3JIOKSHHS, HEOOJBIINEe HETOYHOCTH IIPH HCIIOJIb30BaHUU
HayYHBIX TEPMUHOB WJIM B BBIBO/IAX U 000OIIEHUIX



® [PABUJILHBIE U YETKUE OTBETHI HA BOMPOCH! YTOUHSIOMIETO XapakTepa (MO3ULIMs
TTOHUMAFOITHN )

OtMmeTKa «3»

® YCBOCHO OCHOBHOE COZIepKaHHE YIEOHOTO MaTepHalia, HO U3JI0KEHO ()parMeHTapHO,
HE BCET/Ia ITOCJIeI0BATEILHO

® OImpe/eeHUs MOHATHN HE0CTaTOYHO YETKHE

e HE WUCIOJIB30BaHbI B KaueCTBE JOKA3aTCIbCTBAa BBEIBOABI U 000OIIEHUS U3
HaOJI0JICHU, IOMYIIEHBI OIIMOKH MPU UX U3JI0KEHUH

® JIONYIICHBI OMMOKKA U HETOYHOCTH B MCIOJIb30BAHUU HAYYHOU TEPMHHOJIOTHH,
OTIpeIeJICHUE TIOHITUI

® [paBUJIbHBIC U YETKUE OTBETHI HA BOMIPOCH HABOJIAIIECTO M KOHKPETU3UPYIOIIETO
xapakTepa (MO3ULUs KPUTHUK)

OTtMmeTKa «2»
® OCHOBHOE coJiepkaHue yUeOHOro MaTepHraia He pacKpbITO
® HE JaHbl OTBETHI HA BOIIPOCHI HABOISIIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
e JIONYyIICHb TpyOble OMMOKKM B ONpEACICHUHU IOHATUM, IIPH HCIOJIH30BAHUHN
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThbI
JlaGopaTopHasi padora Ne 2
OmnpeaeJieHue BJIaKHOCTH BO31yXa

Heab padoTsl
OcBoeHue MeToJI0B U3MEpEHUs: aOCOMIOTHOM M OTHOCUTENIBHOM BJIAXXHOCTHU BO3yXa,
ONpEeIeJICHHE TOUYKH POCHI.

IIpuGopsI 1 NPUHANIEKHOCTH
[Icuxpomerp ABrycra, acnupaluMOHHBIA TUTPpOMETP AcCMaHa, 3JIEKTPOHHBIA JaT4YHUK
BJIQKHOCTHU, OapOMeETp.

1 OcHoBHbIE NOHSATHS U OTIPeieIeHUus

ATMochepHBIil BO3yX COAECPKUT HEKOTOPOE KOJIMUYECTBO BOJSHBIX MApPOB. | JTaBHBIM
MCTOYHUKOM BJIQXKHOCTH BO3/yXa SIBISIETCS UCIAPEHHE BOJbI C MOBEPXHOCTHU OKEAHOB,
MOpEW, BOJOEMOB, BJIAJXHOM NOYBBI M pacTeHW. BOIsSHONM mnap NEpPEeHOCUTCS BBEPX
TypOYJICHTHOCTHIO U KOHBEKIIUEH, a TI0O TOPU30HTAIIN — BETPOM.

B armocdepe 3emnm B cpemHeMm coxepxurcs 1,24*%10' kr BomsHoro mapa.
CKOHJICHCHPOBABIIKCh, OH MOT' Obl O0Opa3oBaTh CJIOM BOJbI Ha IOBEPXHOCTH 3E€MIIH
tonmuHon 2,4 cM. KonnuecTBo BOASHOro napa ObICTPO YOBIBAET C MOHMKEHUEM



temnepatyphl. [loaTomy miist atMocdepbl XapakTepHO YMEHbBIIIEHHUE KOJIMYECTBA BOJSIHOTO
mapa OT JKBaTopa K MOJIIOCaM W O4YE€Hb OBICTpOE yMEHbllIeHHE C BbicoTOM. CpemHee
00BbEMHOE COJIEp)KaHUE BOASHOTO Mapa y MOBEPXHOCTH 3€MJIM COCTAaBIIAET: y dKBAaTOpa —
2,6%, a B monsapHbIX paiioHax — 0,2%. OT moBepxHOCTU 3eMiIM 10 BBICOTHI 1,5-2 Km
cpedHee coJep KaHUE BOJSIHOTO IMapa YMEHBIIAETCS BIBOE. BbIlie BO3AyX CTaHOBUTCS
oueHb cyxou. Jlumb wu3penka, Ha BbIcOTax 17-82 KM 00pa3yroTcs NEpIaMyTpOBbIE
(ctpatocdepHbie) obOslaka, YTO CBHUACTEILCTBYET O HAJWYMW HACBIIMIAIOMIEH BIAXKHOCTH
BO3yXa.

[Ton BIMSHUEM pa3IMYHBIX MPOIECCOB BOJSHOM Tap KOHJCHCHUpPYETCs, oOpasys
o0OJilaka, TyMaHbl, OCAQJKH W Ha3eMHbIE THAPOMETEOPHI: pocy, uHell u T.1. Da3zoBbie
Mepexopl BOJALI B aTMOc(hepe COMpOBOKIAIOTCS BBIJICIICHUEM WJIM TIOTJIOMIEHUEM TeIla,
MOATOMY UM TPHUAACTCS OOJBINOE 3HAYCHHE B DHEPTEeTUKE M TEPMOIUHAMUKE aTMOC]epHhl.
BoasHoil map uMeeT CHOoCOOHOCTh K MOTJIOIIEHHIO AJIEKTPOMAarHUTHOTO M3JyYEHHs B
nH(ppakpacHOM Auana3oHe 4acTtoT. Hambosiee MHTEHCUBHOE MOTJIOUIEHUE MPUXOIUTCS Ha
JIIUHBL BOJH )= 5,5+7,0 MKkM U 1% MKM. I1o3TOMy BIa)XHOCTH BO3/lyXa CHUJIBHO BIIMSIET Ha
TEIUIOBOM OanaHc aTMOC(hepHI.

Paccmompum ocroenvle onpedenernusi.

[Tap, HaxoAsAIUICS B JUHAMUYECKOM PABHOBECUH CO CBOEH XKMIAKOCTHIO, HA3bIBACTCS
HACLLUWAOWUM WIA HACbluleHHbIM. Jlunamuyeckoe pasHogecue — 3TO COCTOSAHUE TIPHU
KOTOPOM YMCJIO MOJIEKYJ, BBUICTAIOMIMX M3 JKUIAKOCTH, PaBHO YHCIY MOJIEKY,
BO3Bpamaromuxcsi ooparHo. Eciaum auHamuueckoe paBHOBecMe HeE coOJtogaeTcss — Tmap
SIBIISICTCS HEHACHIUCHHDIM.

Macca BoagHOro mnapa, cogepxamerocs B 1 M BO3/1yXa, HA3bIBACTCS AOCONOMHOL
eradxcHocmoio. C  TIOBBIIGHHEM a0COJIOTHOM BJIQXKHOCTH Taphl BOABI BCe OOJbIIE
MpUOIMKAIOTCS K COCTOSHUIO HACHIMAIONMIETO Tmapa. MaxkcumanvHou abcontomHuou
BIANCHOCMbIO TIPU JTAHHOM TeMIepaType sIBJISETCS Macca HACHIIIAIOIIET0 BOJSTHOTO Tapa B
1 M* Bo3myxa.

[Tap He sBIsSETCA ra3oM B CTPOTOM CMBICJIE 3TOTO clioBa. ['a3 — 3TO arperatHoe
COCTOSIHME BeIECTBAa MpU JaHHBIX TeMieparype u pAaBieHuu. [lap ke He sBIgeTCS
arperaTHbIM COCTOSIHUEM BEILIECTBA, MIOTOMY YTO arperaTHbIM COCTOSIHUEM BEIIECTBA MpPU
JAHHBIX TEMIIeEpaType U JaBJIICHUM SIBIAECTCS KHUIKOE COCTOsSHHE. B CBSI3M € 3TUM
MOBEJICHHE TIapa OTJIMYAeTCs OT MOoBeeHUs Ta3a. B rpy0oM npuOImkKeHnr ra3oBble 3aKOHBI
MOTYT ObITb MPUMEHUMBI K HEHACHIIIEHHBIM mapaMm. [1o3ToMy i ONMUCAaHUST COCTOSTHUS
BOJISTHOTO Mapa B aTMocdepe oObIYHO HCTI0JIB3YIOT ypaBHeHHE Kianeiipona—MeHieneeBa:

m
=" RT
PV :
yz

3nech, £ maprmanbHOe naBiicHHE (YIPYrocTh) BOJSHBIX MapoB, V — 00beM, 3aHUMAaeMBbIi
MapoM, /m — €ro Macca, 7, MOJIIpHas Macca, R — yHuBepcanbHas razoBas noctosHHasi, 1 —
a0CoI0THAS TeMIiepaTypa.

Ilapyuanenoe Oagnenue — 4dYacTh OOIIETO JABICHUS, OTHOCSIIASCS K OJHOMY U3
KOMIIOHEHTOB Ta30BOM cMecu. MareMaTHyecKd OHO pPABHO JaBJICHHIO, KOTOpOE Ta3
OKa3bIBaj Obl B OTCYTCTBUM JIPYTUX KOMIIOHEHTOB Ta30BOM CMECH.

(D




[Ipu onvHaKOBOM Temmeparype OTHOUIEHUE aOCOJIOTHBIX BIAKHOCTEW B JIBYX Pa3IMYHBIX
COCTOSIHUSIX UMEET BUJI;

p_bo©
- =
rac p; v p; — IMJIIOTHOCTb BOASAHBIX IIAPOB B ):[Bﬁ Pa3INIHBbIX COCTOAHUAX.

N3 (2) cnenyer, uTo Mepoi aOCOTIOTHON BIQKHOCTH MOYXET ObITh BEJIMYHMHA MapIIUaTIbHOTO
JABJICHUSI BOJSIHBIX TapoB B aTMocdepe. 1103ToMy 0OBIYHO abCOMOMHOU B1AHCHOCHIbIO
I[MPUHATO HA3BIBATHb YIIPYI'OCTH BOISAHOI'O ITapa M BbBIPpAXKATH €€ B MHUJIJIMMCTPAX PTYTHOIO
cronoba. B cucreme CU 3Ta BemunHa U3MCPACTCA B ITackansax.

OmHuocumenvHoUu _61a)CHOCIbI) HA3BIBAETCI OTHOIIEHUE aOCOMOMHOU GIANCHOCMU K
MAKCUMANIbHOU AOCONIOMHOU  1AdCHOCMU TIPU JTAHHOW TemIepaType, BBIPAKEHHOE B

nporieHTax. OHa onpenessieTCs: BEIPaKEHUEM:
f= P_EWwO%, 3)

H

rae P — ympyrocrts BOASHBIX HapoB npu Temmeparype f, P @Y — ympyrocts napos,
HACBIIAIOMIUX BO3AYX MNpPU TOWU K€ TeMmIeparype (TemmepaType CyXOro TEepMOMETpa).
®duznuecku, P yncieHHo paBHa abCOIIOTHON BIAKHOCTH BO3/1yXa.

OTHOCHUTENBbHAS BJIA)KHOCTh XApAKTEPU3YET CTENEHb HACBIIMICHUS BO3yXa BOISHBIM
IIapOM.

Temneparypy #,, Ipu KOTOPON BOASHOM Map CTAHOBUTCSA HACBILICHHBIM, HA3bIBAIOT
moukou pocwl. ITpn oxXJ1ak1eHUH BO3lyXa 10 TOYKHU POChl HAUMHAETCS KOHAEHCAIIHS MapOB:
MOSABJISICTCS TYMaH, BbIMAAAET poca. Touka poChl XapaKTEPU3YET BIAKHOCTh BO3/1yXa, TaK
KaK OHa IO3BOJISIET ONMPEIACINUTh MapIualbHOE JAaBJICHUE BOJISHOTO Mapa U OTHOCUTEIbHYIO
BJIAKHOCTB.

BrnaxxHocTh BO3ayXa H3MEpSIETCS C TMOMOIIBIO THUTPOMETPOB (Tped. O ypOg —
BJIQYKHBIN) U MICUXPOMETPOB (VOTPOG — X0yO0AHbIN). CyIIeCTBYIOT JUCTAHIIMOHHBIE METOIbI
ONPEAECICHNUS BJIAKHOCTA BO3AYyXa, HCIOJB3YIOIIUE Ja3€pHbIE U PAAUOMETPUUECKUE
npuOOpEl. OTH METOABl TMO3BOJIIIOT TMPOU3BOAUTH H3MEPEHHUs ¢ OopTa camojera u
METEOPOJIOTUYECKUX CIYTHUKOB 3eMJIU. B JUCTaHIIMOHHBIX MCHUXPOMETPAX UCIOJIb3YIOTCS
TEPMOMETPBI ~ CONPOTUBIIEHUSA,  TEPMUCTOpPbI, Tepmomapel. B OpeHOyprckom
roCcy1apCTBEHHOM YHHUBepcuTeTe B «VHCTUTYT€ MHUKpPO- M HAHOTEXHOJOTUN» BEXYTCS
HCCIIEIOBAHUS I10 CO3JAHUI0 OYEHb TOYHOI'O JaT4YMKa BJIAXKHOCTH. JlaTYMK OCHOBaH Ha
onTtruecknx cBoricTBax Mosiekyn JIHK, ciocoOHBIX moriomars BOASIHBIC MTaphl B BO3IYXE.
PaccMmoTpum kitaccuyeckue MeTOIbl OIPEICIICHUS BIIAXKHOCTH BO3yXa.

2 OnpenesieHre OTHOCUTEJIBLHOM BJIAKHOCTH € IOMONIbIO ICHXPOMETPOB

Ilcuxpomemp Aecycma COCTOWT W3 JIBYX TEPMOMETPOB, MOMEIIEHHBIX HAa OJHOM IIUTKE.
bannoHunk OgHOTO W3 TEPMOMETPOB OOBSI3aH OATHUCTOM, KOHEII KOTOPOTO IOTPYKCH B
CTaKkaH4YUK ¢ BOJoi. Cyxoi TepMOMETp MOKa3bIBaCT KOMHATHYIO TEMIIEPaTypy.

bnaronapss ucmapenuto Boabl ¢ OaTtWcTa, OOJETAONIET0 OATIOHYMK, TaK HA3bIBAEMOTO
«BJIIAXKHOTO TEPMOMETpa», TMOCIEAHUN IIOKAa3bIBACT TEMIIepaTypy OoJjiee HHU3KYI0, 4eM
cCocemHUil Cyxoil TepmMomeTp. UeM MeHbIe BIAXKHOCTh OKPYXKAIOIIETO BO3/yXa, TEM
MHTCHCUBHEE MCIIAPEHUE M TeM HIDKE TTOKa3aHue BIAKHOTO TepMoMeTpa. OTMETKH 10 ABYM



TEPMOMETpPaM JAIOT Pa3HOCTh TEMIIEPATYP, KOTOPAs U XApaKTEPU3YET BIAKHOCTh BO31yXa.
JUiss  onpeneneHuss OTHOCHUTEIBHOM BIIAXKHOCTHM BO3AyXa IOJB3YIOTCS TaOiauIaMu
IICUXPOMETPUYECKON pa3HOCTU. 110 pa3HOCTH MMOKa3aHM CyXOro U BIaXKHOTO TEPMOMETPOB
OTBICKMBAIOT HCKOMOE 3Ha4eHHE f. 3HAsI OTHOCUTENBHYIO BIAXKHOCTb, MOYKHO OIPEIEINUTh U
abcomoTHy10. [Ipy W3BECTHON OTHOCUTEBHON BIIAXKHOCTH a0COJIFOTHAS BIAKHOCTH paBHA:

po P (4
~ 100%

3uauenue P @Y maxomaT mo Tabmuue 3HaueHui (mpuaoxenue 1).
H

Acnupayuonnvii ncuxpomemp Accmana COCTOUT U3 IBYX TEPMOMETPOB, YKPEIUICHHBIX Ha
OJIHOM IIITaTUBE. baJUIOHYMK OJTHOTO M3 TEPMOMETPOB O0BS3aH OATHCTOM, KOHEL] KOTOPOIO
IIOTPYKEH B CTAaKaHUYMK C BOJAOM. B BepxHeW 4YacTWM WITaTHBA HMMEETCS BEHTWIATOP,
IIPUBOJMMBIA BO BpALIEHUWE YAaCOBBIM MEXAHW3MOM, KOTOPBIM 3aBOJMTCS KIKOYOM, IPHU
YCTAaHOBHMBLIEMCs pekHMeE ucrnapeHus. Korma temmeparypa BIaXKHOTO TEPMOMETPA TOXKE
YCTaHOBUTCS, MIPUXOJ Tera () u3BHE OyJEeT paBeH pacxony Teria (> Ha UCHapeHHE BObI
¢ noBepxHocTH TepmomeTpa. Toraa no 3akony Herorona-Puxmana numeem:

a=att-s, O

rae (¢t — t;) — HaOrojaeMasl pa3HoOCTb TeMrmeparyp, S| — MOBEPXHOCTh OaJUIOHYMKA
TepMOMETpa (BIAXKHOT0), & — KOA(P(GUIHUEHT MPOTMOPIIMOHATIEHOCTH.

CKOpOCTB HUCIIapCHusA BOIBI C oxnaxcﬂafomeﬁ ITOBCPXHOCTH BIIAKHOT'O
TepMoMeTpa (Macca BOJIbl, UCTIAPSAIONIASCS B €IMHUILY BPEMEHH)
S P (8r103#¢) _P
2 H
M ~ P 3(6)

amm

rae S — miomanab KUCHApSIONIEd MOBEPXHOCTH, P — ympyrocts mapoB, HaXOISAIIUXCS B
BO3dyxe, P “9 _ yIpyrocTh HACHIIIEHHBIX MAPOB IIPH TEMIIEPATypPE BJIAKHOIO
TepmomeTpa, P, — aTMocepHoe narneHue.
BBoast koappuimeHT nponoprroHaIbHOCTH k, UMEEM
ks, Pe=—-p . (7)

P

amm

k. S P(snam) _P
Q2 M. )= /IZP” L ®

amm

M=

Pacxoz: OHCPI'MHU HA UCIIAPCHUC!

rae A— yaenpHas TeIsoTa HCHapeHHs.

Ipupasrusas Q; k Q; nonyunm: ~ P=P @™ AP ¢t (9)

M 1

- a.sl B PH(ena»() _P
k'ﬁsz PamM t_tl

A* (10)



3mech A” — MOCTOsSHHAsL, KOTOpas B 3HAUMTEIBHON Mepe 3aBUCHT OT CKOPOCTH JBUIKECHUS
BO3/lyXa U ITO3TOMY JUJISl BCSKOTO IICUXPOMETPA OIPEAEISAETCS OTAEIBHO.

Bripaxkenue (9) HOCUT Ha3BaHHE NMCUXPOMETPUUECKON (opMyiibl. OOBIYHO BIIAXKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOXKHO OBLJIO cunTath S;=S,. Toraa

A4 = @ (11
)

B takom ciydae 3aBucUMOCTb Kod(duiimeHTa 4 0T CKOPOCTH 0O0TEKaHUsI BO31yXOM
pe3epByapoB TEPMOMETPOB MIPEACTABICHA HA PUCYHKE.

A L
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11l

0,000700

0 1 2 3 4
Mjcex
Pucynok 1 — 3aBUCHMOCTB BETUUUHBI A OT CKOPOCTH MPOXOKICHHS BO3IyXa
4yepes npuoop

CKOpOCTh BO3YIIHOIO MOTOKA, CO3AaBAEMOT0 MPY>KUHHBIM acCIUPaToOpoOM (BEHTHIISITOPOM),
00BIYHO cocTaBiseT (2-2,5) m/c.

[Ipy momMomm Kiro4ya 3aBOJAST YacCOBOM MEXaHW3M JO Mpelesia U IMOCJe YCTaHOBIICHHS
mpollecca HCHapeHUs OTCUUTHIBAIOT TEMIIEpaTypy Ha o00oux TepmMomerpax (t u f).
Benmuunnaer P, 6epyT u3 mcuxomeTpudecKux TaOmuil. P, ompenaenstor mo OGapoMerpy.
3nauenue A paccuuthiBaetcs o popmyne (10). dns onpenenenus A BenuunHy P cienyet
B3STh U3 JAHHBIX U3MEPEHUN ICUXPOMETPOM ABTycCTa.

Acnupayuornnwiii ncuxpomemp Accmana MB-4M

Pabota ncuxpomerpa Accmana MB-4M ocHoBaHa Ha 3aBUCUMOCTH Pa3HOCTH TEMIIEpaTyp
CyXOro U CMOYEHHOT0 TEPMOMETPOB OT BJIAXKHOCTH OKpykarouiero Bosayxa. Ilcuxpomerp
COCTOMT M3 JBYX OJIMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUICHHBIX B CIEIUAIBHOMN
ompaBe, U acnupanuMoHHOM rojoBku. OmnpaBa mnpeacTaBiasieT coOoi  TPyoOKy,
pa3/IBaMBAIOLIYIOCS KHU3Y, C 3alMTHON TieHKoH. K HuxkHEl pa3qBO€HHOM YacTu TpyOKH ¢
MIOMOIIIBI0  TIJJACTMACCOBBIX ~ BTYJIOK TPHUKPEIUICHBl JIBa TAaTpyoOKa,  SBISIOMIUXCS
paaNaIIMOHHON 3aIlUTON pPe3epByapoB TEPMOMETPOB. BepxHuii koHell TpyOKH COeIUHEH C
acrupaTropoM. AcnupalroHHas TOJOBKA COCTOUT U3 3aBOJJHOTO MEXaHU3Ma U BEHTUIISITOPA,
KOTOPBIE 3aKpbITHI KOJMakoM. [IpykrHa 3aBOJHOTO MexaHHW3Ma Icuxpomerpa AccmaHa



MB-4M 3aBoautcs kinouoM. lpu BpaneHnyn BEeHTUIIATOPA, B IPUOOP BCACHIBAETCS BO3YX,
KOTOPBI 00TEKaeT pe3epByapbl TEPMOMETPOB U MPOXOIUT MO BO3AYXOIMPOBOIHOM TPyOKe K
BEHTWJISITOPY M BBIOpAchIBaeTCA HapyXKy uepe3 Mpope3u B acmupaTopHOil ronoBke. Cyxoi
TepMOMETp OyJeT TMOKa3blBaTh TEMIEpaTypy BO3lyXa, a IIO0Ka3aHWsd CMOYEHHOIO
TepMoMeTpa OyayT MeEHbIIE WH3-3a OXJAXKACHHSA, BBI3BAHHOTO MWCIAPEHHEM BOJBI C
MOBEpXHOCTU OatucTta obnerampomero OammoHuyuk Tepmomerpa. [ ompeneneHus
BJIQKHOCTM IO TIOKa3aHUSIM CYXOIO M  BJIQKHOIO TEPMOMETPOB  HCIOJB3YIOT
IICUXPOMETPUUECKUE TaOIUIIBL.

Jnsa  ompeneneHus: aOCONMIOTHOW BJIAXXHOCTH HEOOXOIHMMO HCIOJIB30BaTh 3HAYEHUS
aTMoc(hepHOTro JaBJIeHHsI, KOTOPOE U3MEPSAETCS OApOMETPOM.

bapomemp-anepouo

BapomeTp sBnsiercss TpUOOPOM HENPEPHIBHOIO JACHCTBUS, NpEAHA3HAYCHHBIM ISt
OPUEHTUPOBAHHBIX HAOJIOJACHUN B MOMEIMICHUSAX 32 U3MEHEHUEM aTMOC(EPHOro AaBJICHUS
B reorpauueckux pailoHax, pacroyioxeHHbIX He Bbiie 300 MeTpoB HaJ ypOBHEM MODSL.
bapomerp mpexactaBisieT co0o0il MEXaHUYECKUU CTPENOYHBINH Mpubop, padoTarouuii OT
BO3JICUCTBUS aTMOCGHEpPHOrO JaBJICHUS Ha AHEPOUIHBIA YYBCTBUTEIBHBIM 3jieMeHT. B
KOHCTPYKIIUU OapoMeTpa MpeaycMOTpeH OMMETAITMYeCKU (COCTOSIIMI U3 3 METaJlIoB)
CTPEJIOYHBI TEPMOMETpP, HU3MEPAIONIMN TeMIlepaTypy Bo3ayxa. Jluama3oH H3MEpEHHI
nasieHust ot 695 1o 805 mm. prt. cT. (0T 0,927 10 0,1073 MIla).

Jlist onipeeneHnst XxapakTepa U3MEHEHHs! TABJICHHS (PUKCHPYIOLIAsCA 30J0THCTasl CTPEIKa
coBMemiaercss (MpyW MOMOIINM PYYKH, PaCHOJOKEHHOM Ha CTpelike OapoMerpa) cC
MOKa3bIBAOIIEH YEPHOM CTpenkoil. J[aHHOE AEHWCTBHE CIIEYET BBIMOJHATH TOJBKO C
paspenieHus npenojaBaTess Wik UHKeHepa J1adbopatopuu!

DNIeKmpOHHbLIL OAMYUK GIIAXCHOCU U MeMNepamypbl

OJIEKTPOHHBIA JAaTYUK BJIAXKHOCTH M TEMIIEPATYpPhl BBHITIOJIHEH HAa OCHOBE IU(PPOBOTro
natunka DHT11. DHTI11 - sTo 1iudpoBoii 1aT4nK BIAKHOCTH M TEMIIEPATYPhI, COCTOSIIUN
U3 TEPMUCTOPA M €MKOCTHOTO JaTYMKa BIAXKHOCTU. Takxke naryuk comepxkut B cede ALIIT
JUTsl TIpeoOpa3oBaHMsl aHAJIOTOBBIX 3HAYEHUHN BIAKHOCTU W Temmeparypbl. s paGoThl C
nataukoM DHTI11 ucnonp3yercs Arduino 6mbmuoreka DHT. s TouHOCTH onpeeneHus
OTHOCUTEILHOM BIIQYKHOCTH BO3/yXa, MOKa3aHus Mprudopa HeoOX0IUMO CHUMATh, KOTJa OH
npopaboran He meHee 10 MuUHYT. UTOOBI BBIKIIOYUTH SJICKTPOHHBIA NATYMK BIIAKHOCTHU
JIOCTATOYHO BBITAIIUTH €70 BUJIKY W3 DJICKTPUUYECKON CETH.

1 Tlopsaok BbINOJIHEHUS] PA0OTHI

Yacts 1. Onpenenenue OTHOCUTEJIBHOU WU a0COIOTHOM BJIQXKHOCTH
BO3/yXa C MOMOINIBIO ICUXpOMETpa ABrycTa

Hauepture Tabnuiy 1
Tabnuua 1 — 3HaueHus, NoJiy4eHHbIE C TOMOUIBIO IICUXpOMeTpa ABrycra

teyx, °C tenaoic, °C |f, % (cyx) P, Ila , Ke/M’
P, , Ila




Omnpenenure TeMIEpaTypy CyXOroO e U BIAXKHOTO fgqye TEpMOMETpA. Ilokazanus 3aHecure
B Tabnuny 1. Temneparypy oKpyriasiiTe A0 LEIbIX YHCEIL.

. Mcnonb3ysi TCHXOMETPUYECKYIO TalOJIMIly, pAacloOJOXKEHHYI0O Ha CTEHIE, HauauTte
OTHOCHUTENbHYIO BIaXKHOCTH f. [IJist 3TOr0 paccumrtaiTe pa3sHOCTh TEMIEpaTyp BIAKHOTO H
CYXOI'O TEPMOMETPOB (Zcyx - torane). II0Ka3aHUA 3aHECUTE B TAOIULY 1.

Vcnonb3ys IpUIIOKEHHE A, HaliINTe JaBIeHHE HACKIIIEHHBIX MapoB Py, @

IS TEMIIEpATyphl cyxoro TepMomeTtpa. [lokazanus 3anecure B Tabmuiy 1.

. Ucnonw3ys hopmyny (4) paccunraiite abCONIOTHYIO BIaXHOCTh Bo3ayxa P, Ila. [lokazanus
3aHecHuTe B Ta0IuIy 1.

. Paccuuraiite aGCOMIOTHYIO BIAXHOCTh BO3Ayxa p B Kr/m>. Jlns storo us ypasaenus (1)
BBIPA3UTE TUIOTHOCTD:

moP P

rae Ry =461,5 JIx/(kr-K) — yHuBepcanbHas ra3oBas MOCTOsIHHAs JJIs BOJSHOTO Mapa;
Teyx = teye + 273,15 — TeMmepaTypa cyxoro TepMomeTpa (B KeabBUHAX).

Yacts 2. Onpenenenne OTHOCUTEJIBHOU H abCoMIOTHOM BIIAYKHOCTH
BO3/yXa ¢ MOMOIIbIO nicuxpoMerpa Accmana MB-4M

. Hauepture Tabauiy 2

Tabnuua 2 — 3HaueHus, NoJIy4eHHbIE ¢ TOMOLIBIO IcuxpoMerpa Accmana MB-4M

teyx, °C tenaoxc, |f, %  |(énadxc) P.ow, Ila P, Ila p, ke/M’
°C P, ,Illa

Omnpenenure TemmepaTypy CyXoro T€pMOMETpa f... IlokazaHus 3aHecute B Tabmuuy 2.

TeMmmeparypy OKpyIJISIITE 10 LEIIBIX YHACEIL.

. Ilepen BbIMOIHEHWEM [aHHOW YacTH JaOOPATOPHOM pabOTHI, YTOUHHUTE y HWH)KEHEpa

nabopaTopyuy WM MpenojaBaTeis, TOTOBA JU YCTAHOBKA K NMPOBEIACHUIO JIaOOPATOPHBIX

uccienoBanuii. Korma nabopaTopHasi ycTaHOBKa rotoBa K padore, 3aBeuTe MpPYKUHHBIN

MEXaHU3M BEHTHJIATOpa C MOMOIIbIO Kitoua (moutu Ao mpexaena). OXupaite OCTaHOBKU

BEHTHJIATODA.

. Korga BEeHTWJISITOP OCTaHOBWJICS, ONPEAEIIUTE TEMIEPATYPY BIAXKHOTO TEPMOMETPA fgranc-

[Tokxazanue 3anecute B Tabnuiy 2. Temmeparypy OKpyTisiTe 10 LETbIX YUCE.

. Ucnonw3ys rpaduk U3  OPWIOKEHUs b, OIpenenure BEIMYMHY  OTHOCHUTEIBHOU

BIIaXKHOCTH Bo3ayxa. [lokazanue 3anecurte B TaOIUILy 2.

. Onpegenure BeNUYMHY aTMOC(EPHOro AaBiCHUS B MacKalsX, UCHOJb3ys OGapomerp (760
MM. pT. cT. = 101 325 ITa).

. Ucnonw3ys npunoxenue 1, HaiiaiuTe NaBJICHUE HACBILIEHHBIX MAPOB JJIsi TEMIIEPATYPHI

BIIaXHOTO P, "% tepmometpa. [lokazanus 3aHecuTe B TaOIMILy 2.



N —

N~

[IpeoOpazys dopmynst (9) u (11), nonyuum dopmyiy st aOCOMIOTHON BIIAXKHOCTH
BO3/lyXa B MacKaJsIX:

P=p @ _Ao.p t _t -(13)
B naHHOiT 1aGopaTopHOil paGote K0d(QMUIMEHT A MPUHUMAET 3HaueHHe paBHOE 6,62-10
°C. Ilokazanue 3aHecuTe B TaOIUITY 2.
Paccuuraiite aOCONMIOTHYIO BIQKHOCTB BO31yXa p B KI/M° ¢ moMoIsio Gopmyisl (12).

ITokazanwue 3aHecuTe B TAOIHITY 2.

Yacte 3. OmnpeneneHre OTHOCUTENBHOW BIIAKHOCTH BO3JyXa C IMOMOUIBIO 3JEKTPOHHOIO
JaTYMKA BIAKHOCTU

. Bxirrounre 351€eKTpOHHBIN TaTUYHUK BIIAXKHOCTH.
. Onpenenure 3HaYEHHE OTHOCUTEIBHON BIAXXHOCTH BO3/1yXa.

J1st paGoTHI ¢ AJICKTPOHHBIM JTATYMKOM BIIAKHOCTH HEOOXOIUMO BKITFOUUTH BUJIKY JTaTdHKA
B DJIGKTpUUECKYIO ceThb. Ha oskpaHe nucruiess BBICBETATCS JaBa cooOmieHusa. [lpusegem
pUMEpP COOOIIEHUI:

Temperature: 28 C — o3Hayaer, 4yTo TEMIIEpaTypa B NOMeEIIeHUM cocrtasiser 28 °C;
Humidity: 18% — o3HayaeT, 4TO OTHOCUTEIbHAS BIAKHOCTh B TOMEIIEHUU COCTaBISIET 18
%.

. BrIKITFOUMTE 37EKTPOHHBIN JATYMK BIAKHOCTH.

Yacte 4. CpaBHUTENBHBIN aHAJIW3 BEJIMYMH OTHOCHTEIBHOHM M a0CONIOTHOM BIIAKHOCTH
BO3JlyXa

Jlis  CpaBHHTENHHOTO aHajdW3a 3HAYCHWH OTHOCHTENHLHOW BIAXHOCTH  BO3yXa,
MOJIYYEHHBIX C TIOMOIIBIO PA3HBIX TPUOOPOB, HEOOXOIUMO HAHECTU TOTYyUYCHHbBIE 3HAUCHHUS
Ha YHCIOBYIDO OChb C YYETOM JIOBEPUTEIBHOTO HWHTepBana. [[s Tpex HCIOIb3yeMbIX
MpUOOPOB U3BECTHBI 3HAYCHUSI a0COFOTHOM OMMUOKH OTHOCUTEILHOM BJIAXKHOCTH BO3/IyXa,
MOJIy4aeMoM B pe3yJbTaTe IKCrepuMeHTOB. OHU COCTABIISIOT:

st ncuxpomempa Aeeycma Af = 7%
VISl acnupayuoHHoz2o ncuxpomempa Acemana Af = 6%
IUISL 971eKmMpOoHH020 oamyuuka énaxcHocmu Af = 5%

PesynbpTupyromee 3HayeHWE OTHOCHUTENIBHOW  BJIAXHOCTM  BO3AyXa IOJYy4YMM  Ha
NepPECeUCHUH JOBEPUTEIbHBIX UHTEPBAJIOB JJIsl TPEX MPUOOPOB.

B ciydae eciim noBepUTENbHBIE MHTEPBAJIBI HE MIEPECEKAIOTCS, PE3YyJIbTUPYIOIIEE 3HAYEHNE
OTHOCHUTENIHOM BJIQYKHOCTH BO3/yXa HaXOJUM Kak cpelHee apu(pMeTHUYeCKoe MOoKa3zaHuH
OT TpeX MPUOOPOB.

PesynbTupyromiee 3HaueHHe aOCONIOTHOM BIAKHOCTM BO3AyXa HAWTH Kak CpeaHee
apupMeTnyecKkoe Uil 3HAYEHUM, MOJYYEHHBIX C MOMOUIBIO TCHUXpOMeTpa ABrycra u
aCIMPalMOHHOIO MICUXPOMETpa AcCcMaHa.

Ilpumep:



[Iyctb, B pe3ynbrare H3MEPEHUH OTHOCHUTEIBHON BIAXHOCTH BO3AyXa, ICHXPOMETP
ABrycra onpenenui ero paBHbeIM f = 35%, acniupalluOHHbINA nicuxpoMeTp Accmana f= 31%,
a JIEKTPOHHBIN JaTYMK BIaXHOCTH f = 29 %. HaHecem 3Tu 3HaY€HHs Ha YUCIIOBYIO OCh C
Y4E€TOM BEJIMYMHBI a0COTFOTHOU OMIMOKH (PUCYHOK 2):

Pucynoxk 2 — CpaBHUTEIBHBIN aHAIN3 BEJIMYMH OTHOCUTEIBHOM BJIAXKHOCTH BO3AYyXa
W3 1mony4eHHOro pUCyHKa BHJHO, YTO 3HAYEHHE OTHOCUTEIBHOM BIIAXXHOCTH BO3JayXa
coctaBisieT f = 314+3%.

Yacts 5*. Onpenenenrie 3HaYeHUS] TOYKA POCHI B TOMEIICHUH

Hcrmonp3yss BEMWYWHY OTHOCHUTEIBHOW BIQKHOCTH BO3AyXa, IOJYYCHHYIO B dacTtu 4,
ONpEeNeNIUTe TOYKY pOChl B TOMelleHUU. [[Is HSTOro BOCHOJB3YyWTECh Taliuleld B
MPWIOKEHUU B, TIpu 3TOM HCMOIB3YyHTE CcpeaHee 3HAYCHHE OTHOCHUTEIHLHON BIIAYKHOCTH
Bo3Ayxa (OKpyrJisisi B OOJBIIYI0 CTOPOHY) M IOKa3aHUE TEPMOMETpPa B DIIEKTPOHHOM
JaTYNKE BIKHOCTH.

3anuimTe BHIBOJI IO BCel 1abopaTtopHoit paboTe.



S

B caydae IUCTAHIIMOHHOTO 00YYeHHS HE00XOIUMO BBIIIOJHUTH
BHUPTYAIBHYIO JJA0OPATOPHYIO PA0OTYy.

Bupmyanvuow [lcuxpomemp Aseycma

JUiss  BbIMOJHEHUS  J1abopaTtopHO  paboOThl  mepelauTe Ha  JaHHBIA  CaMT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BamMM pacIoyioKeH CTEHJ, KOTOPBI COCTOUT U3 JIBYX TEPMOMETPOB (CYyXOro
BJIQXKHOT0), MyJIbTa YIIPABICHUS U ICUXPOMETPHUUECKON TaOIHIIbI (PUCYHOK 3).

Cyxoit tepmomerp | | BaaxHsii tepmometp|  HabniogeHue 3a oxnaxaeHueM BoAbl
e ) il c npu ee ucnapeHUu u onpegenexHme
BMaXHOCTK BO3AyXa

o
(g]

=]
o

Toxazanms Paamocs CYXOTO W B o TepMmomeTpa, °C

wpuo. |0 [ 1]2[3]s]s[e]7]a]o
MeTpa, °C OTHOCHTEILHAR IWEEIOCTE, %0

15 100 92 [ 80 [ 71 [ 61 | 82 [ 44 [ 36 [27] 20

16 100 90 | 81 | 71 | 62 | s4 | 45 | 37 [30] 22

17 100 90 | 81 | 72 | 64 | ss | 47 | 39 |32 24

18 J100] 91 | 82 | 73 | 65 [ 56 | 49 [ 41 [ 3427

19 100 | 91 | 82 | 74 | 65 | 58 | so | 43 [ 35| 20

20 100 | o1 | 83 | 74 | 66 | =0 | =1 | 44 | 37| 30

21 100 | 91 | 83 | 75 | 67 | 60 | 52 | 46 [39] 32

22 100 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40| 34

23 100 92 | 84 | 76 | 69 | 61 | ss | 48 |42 36

24 100 92 [ 84 | 77 | 69 | 62 | 56 | 49 | 43| 37

28 100 92 | 84 | 77 | 70 | 63 | 57 | s0 | 44| 38

26 100 | 92 | 85| 78 | 71 | 64 | 58 | s51 | 46 | 40

27 100 93 [ 8s | 78| 71 [ 64 | s8 | 2 [a7 | @1

af 28 100 93 | ss | 78 | 72 | 65 | so | 53 |48 | 42

29 100 93 | 86 | 79 | 72 | 65 | 50 | =4 | 49| 43

100 93 | 86 | 79 | 73 | 66 60 | ss | s0 | 44
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Pucynoxk 3 — CreHn BUpPTyalbHOM J1a00OpaTOPHOI pabOTHI
Jlns  akTUBAaMM TaOJMIBI  YCTAHOBUTE TajOuyKy B MTYHKTE
«IIcuxpomeTrpuueckas TaOIULAY.

S

A

|

N

w
o

Xoo pabomuwi
. HauepTure Tabnuiy
Tabnuua 3 — 3HaueHus, NOJIy4eHHbIE C TOMOLIBIO IICUXpOMeETpa ABrycra

teyx, °C tenaxc, °C  f, % (cyx) P, Ila 0, Ke/M’
P, , Ila

CHHMUTE MOKA3aHUS C CYXOT0 TEPMOMETPA .

B nynbre ynpaenenus Haxxmute KHONKy «Ilyck». OOparute BHHMaHue, 4TO TeMIiepaTypa
Ha BJIQYKHOM TEPMOMETpPE Hayaja najaarts!

. Korna Ttemmeparypa Ha BIIQXXHOM TEPMOMETPE NEPECTAHET HU3MEHSAThCS — CHHUMMTE
MOKa3aHUE YCTAHOBUBUICHCS TEMIEPATYPbI Ifgigpe. ISHAUCHHE, TMOJYYEHHOE Ha MYJIbTE
YIPABJICHUE HE YUUTHIBATD.


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

(O8]

Hcnonp3yss NCUXpPOMETPUYECKYHO — TaOJMIy, HAWAMTE  OTHOCUTEJIBHYIO BIIQXKHOCTh
BO3/yXa f.

Paccumnraiite aOCOTIOTHYIO BIQXXHOCTh BO31lyXa, UCHONB3Ys (opmyny (4). Mcnons3ys
npuIoKeHue 1, HaliiuTe 1aBIeHNe HACBIEHHBIX MapoB Py @Y

JUTSL TEMITEPATYPhI CYyXOro TEPMOMETpA.

KoHTpoJibHBbIE BONIPOCHI

. Uto Ha3pIBaeTCs aOCOJIOTHON M OTHOCUTEIILHOM BJIAXKHOCTHIO? YKa3aTh CAMHUIIBI UX

U3MEPEHUN.
YTo Ha3bIBAETCS HACBHIICHHBIM [1APOM, TOYKOU POCHI?

. Uto mpencTaBisioT co00i Takue MpUOOPHI, KaK MCUXPOMETP ABrycCTa, aCHUpPallMOHHBIN

ncuxpomMerp Accmana, bapomerp.
Kak BBIYMCIUTH OTHOCHUTENBHYI0 W aOCONIOTHYIO BIQXXHOCTh BO3JyXa C TOMOIIBIO
ncuxpomerpa Asrycra?



[Tpunoxenue A
(cipaBOYHOE)

eJIeHre HACBIIIIEHHOTO 11apa BoabI ot 15 °C o 35 °C
p

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




IIpunoxenue b

OTHOCUTENBHON  BJIQXHOCTH TI0  TCUXPOMETPUYECKOMY  Trpaduky

s B CJICAYIOMICM ITOPAOKEC:

Q

Onpenenenu

&)

IIPOU3BOAUT
1. mo BepTuKan

2.

Tpa;

M JIMHUAM OTMCUYAIOTCA IMOKA3aHUA BJIAKHOI'O TCPMOMCETpPaA,

O

HBIM JIMHUAM OTMCYAIOTCs ITIOKA3aHHA CYyXO0I'0 TCpMOM

)

Q

—

110 HaAKJIOHHD.

HUU DJTUX JIMHUU IMOJIy4ar0T 3HAYCHHUA OTHO UTEIIbHON BJIaXHOCTH,

Q

Q

3. Ha Tmepecey

HBIITYIO CTOPOHY).

Q

B IIPOOCHTAX (HOJIyquHBIG 3HAYCHUA OKPYIJIATH B M

O

BBIPA’KCHHBI
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[Tpunoxenune B
(cipaBOYHOE)
Tabnuia 11t orpeneneHrs TOYKH POCHI

BJIAKHOC

s 10% U5% 50% 155% 160% 65% [10% (75% 80% 185% 90% 95%

%

TCMIICPAT

ypa

°C

5 153 F129F  F [9,9619,11]8,31[7,6216,89 [6,24 15,6

14,04 11,84/10,83
4 144113, | 19,891-8,99-8,11]7,34 6,625,809 [5,24 [4,6
11,93(10,84

3 C FF  19,9118,9517,997,16-6,37 5,62 4,9 [424 13,6
13,4212,16]10,98

2 b [89817,95 7,04 6,21 54 [4,6213,9 [33412,6
12,5811,22(10,04

1 - o1 [7,9817,0 [6,005,21]4,43 13,66 2,94 234 1,6
11,6110,28

0 - [9,3418,16-7,05 16,06 5,14 -4,26 |-3,46 12,7 1,96 [1,34 10,62
10,65

1 10,85-8,527,32-6,22 5,21 |[-4,26 -3,4 |-2,58 [ 1,82 1,08 [0,41 0,31

2 19,07 7,72 16,52 [-5,39 [-4,38 |-3,44 2,56 |- 1,74 10,97 10,24 0,52 [1,29

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

4 7,45 -6,07 4,84 -3,74 2,7 |-1,75-0,87 0,01 0,87 1,72 2.5 B.26

5 16,66 |-5,26 [-4,03 |-2,91 1,87 -0,92 -0,01 0,94 [1,83 2,68 3,49 4,26

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

7 15,01 -3,64 2,39 -1,25 0,21 0,87 [1,.9 12,85 B,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 5,64 6,46 (7,24

0 13,41 -2,0210,78(0,46 1,66 2,77 3,82 .81 5,74 6,62 [1,45 8,24

10 2,621-1,2200,08 [1,39 2,6 [3,72 4,78 5,77 1,71 1,6 8,44 9,23

11 [1,831:0,4210,98 1,32 3,54 4,68 5,74 6,74 (7,68 8,58 9,43 [10,23

12 1,040,44 1,9 [3,25 4,48 563 6,7 [7,71 8,65 9,56 |10,42]11,22

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

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

15 1,51 3,17 4,68 6,04 [73 8,48 9,58 [10,6 [11,5912,5 [13,38]14,21

16 2,41 4,08 5.6 16,97 8,24 9,43 [10,54]11,57[12,56[13,48(14,36]15,2

17 3,31 499 6,52 [7.9 0,18 [10,37[11,5 [12,54]13,53[14,46[15,36]16,19

18 42 5,9 (744 8,83 [10,12[11,32[12,46|13,51[14,5 |15,44]16,34]17,19

19 5,09 6,81 18,36 9,76 [11,0612,27[13,42[14,4815,47(16,4217,32[18,19

20 6,0 [7,72 9,28 |10,69[12,0 |13,22[14,38[15,44[16,4417.4 |18,32[19,18

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

22 769 9,52 |11,12[12,56]13,88(15,12[16,28(17,37[18,38]19,3620,3 21,6

23 8,68 |10,43[12,03]13,48(14,82(16,07[17,23(18,34[19,38 20,34 21,28 22,15




24 9,57 |11,34]12,94/14,41(15,76{17,02|18,19(19,3 20,3521,3222,2623,15
25 10,46(12,75(13,86(15,34(16,7 (17,97|19,1520,2621,3222,3 23,24P4,14
26 11,3513,15(14,78(16,27(17,64(18,9520,1121,2222,2923,28 24,22 25,14
27 12,24/14,05(15,7 {17,19(18,57{19,87121,0622,1823,2624,2625,2226,13
28 13,13(14,95(16,61(18,11{19,5 [20,8122,0123,1424,2325,2426,2 27,12
29 14,02(15,86(17,52{19,04[20,4421,7522,9624,1125,2 26,2227,2 28,12
30 14,92116,77(18,44(19,97121,38[22,69123,9225,0826,1727,2 28,1829,11
31 15,82(17,68(19,36[20,9 [22,3223,6424,88126,04127,14 28,08 29,16 30,1
32 16,71(18,58120,27121,8323,26[24,59125,8327,0 28,1129,16(30,1631,19
33 17,6 [19,4821,18122,76[24,2 [25,5426,7827,9729,0830,1431,1432,19
34 18,4920,3822,1 23,68125,14126,49127,7428,9430,0531,1232,1233,08
35 19,3821,28123,0224,6 [26,0827,64128,7 29,9131,0232,1 33,1234,08
BraxxHoc 40% 45% 50% [55% 60% [65% (10% [15% 80% B5% P0% P5%
Th

%

TeMIepar

ypa

°C

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

Kpurepun oneHku:

— Onenka «5» CTaBUTHCS, €CIU YYaIIUiCs BBIMOJIHSAET pabOTy B MOJHOM OOBEME C
cCOONIO/IeHneM  HEOoOXOJMMOW  TOCIIEOBATEIHbHOCTA  MPOBEACHHUS  OMBITOB |
U3MEPEHU;  CaMOCTOSITEIBHOM  pAlMOHAIBHO  MOHTHPYET  HEOOXOJIUMBIC
00OpyZI0OBaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSIX U PEXHUMaX, 00ECTICUUBAIONIUX
MOJTy4YeHHUE TPABWIBHBIX PE3YyJIbTaTOB M BBHIBOJOB; COOJOJACT TPeOOBaHMS MPABHII
0e30MacHOCTH TPyJa; B OTUETE MPABWJIBHO M aKKypaTHO BBIMOJHIET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, YESPTEKH, Tpa(UKH, BEIYUCICHUS; MPABUJILHO BBITIOTHSACT aHAIH3
IIOIPEITHOCTEN.
— OneHka «4» CTaBUTCA, €CIU BBINOJHEHbI TPeOOBaHUS K OLCHKU «5», HO ObLIU
JOMYIIEHBI JIBa-TPU HEJouYeTa, He Ooyiee OJHOW HErpyOol OHIMOKM M  OJHOTO
HeJ0YerTa.
— Omenka «3» crTaBUTCs, €ciau paldoTa BBIMOJIHEHAa HE TMOJTHOCTBIO, HO O00BEM
BBITIOJIHCHHONW YacTH TaKOB, IIO3BOJISICT TOJYYHTHh TMPABWIbHBIE PE3yJIbTaThl U
BBIBOJIBI: €CJTM B XOJI€ MMPOBECHUS OIBITA M M3MEPEHUI ObUTH OMYIIEHBI OIITHOKH.
— Omenka «2» craBUTCS, eciu padoTa BBIIOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHON dYacTh paboT HE TMO3BOJAT ClelaTh MPABUIIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOJIOICHUS POU3BOIMIIMCH HETIPABHIIBHO.
JlabopaTtopHbie padoThI



JlaGopaTtopnas pa6ora Ne 3
OnpenesieHue MOBEPXHOCTHOTO HATSIKEHUS sKMIKOCTH.

Henp 3aHATHA: HAy4yUThCA OIPENEATh IMOBEPXHOCTHOE HATSKEHHE BOJIbI
METOJIOM OTPbIBA PAMKH.

Ilepen HavajsoM 3aHATHS HEOOXOAMMO 3HATB: ONpEICICHHE U (POopMyIy
MOBEPXHOCTHOT'O HATSKEHUS BOJBI METOJIOM OTPbIBA PAMKH.

Ilocsie 3aHATHA  HEOOXOAMMO  yMeTh:  OIPEAEHATh  KOI(PPUIUEHT
IOBEPXHOCTHOIO HATSKEHUS C  HUCHOJb30BaHUMEM (OPMYJIbI  TTOBEPXHOCTHOTO
HaATSKEHUS.

OO6opynoBanme: KomMnbOTEp, IHTEpHET, MHCTPYKLIIMOHHAS KapTa.

Coaep:xkanue u Teopus.

Y  BCiIKOM  KUAKOCTH —  CYIIECTBOBAaHHME CBOOOJHOW  TMOBEPXHOCTH.
MouekynsipHOEe JaBJCHUE HAMPABICHO BHYTPh JKUJKOCTHU, NEPICHIUKYISIPHO K
CBOOO/THOM IMMOBEPXHOCTH.

Cuitbl TOBEPXHOCTHOTO HATSDKCHHS B JIIO00M TOYKE IMOBEPXHOCTH HAIMPABIICHBI
M0 KacaTeJIbHOW K HEHW W 10 HOpPMaldM K JIO0OOMY JJIEMEHTY JIMHHH, MBICICHHO
MIPOBEICHHON HA TTOBEPXHOCTH JKHIKOCTH.

KosdduimenT mMOBEpXHOCTHOTO  HATSIKEHMsS]  YHCIEHHO paBEeH  CHIIe
MOBEPXHOCTHOTO  HATSDKCHMs, JEHUCTBYIOLIEH Ha  €IUHUIly JUIMHBI  JIMHUH,

pasJelsrone TOBEpXHOCTh Ha YacTh: - (1)

B cucreme CU ko03PduiiueHT NMOBEPXHOCTHOTO HATSKEHUS «U3MEPSIETCS B
H/m.

Kosddurment mnoBepXHOCTHOTO HATSKEHUS 3aBUCUT OT MPUPOJIBI KUAKOCTH. A
3aBUCUT TAaKXK€ OT TOTO, Kakasi cpella HaXOJIWUTCS HaJ CBOOOJHON MOBEPXHOCTHIO
Kuakoctu. CIleICTBUEM CUIIbI TTOBEPXHOCTHOTO HATSHKEHUS, JCUCTBYIOIIEH Ha
€AUHUIlY TUIONMIAJAX TOBEPXHOCTHOTO CJIOSI, SIBISETCS MOJICKYJISIPHOE JaBJICHUE.
KoadduirieHT moBEepXHOCTHOTO HATSXKEHHS MOXKHO OINPEICTUTh MyTeM HU3MEpPEHUS
CHUJIBbI, KOTOPYIO HYKHO MPHUJIOKUTH NEPIEHAUKYISIPHO K TOBEPXHOCTH KUJKOCTH JJIs
OTPbIBA PA3JIUYHBIX TBEPABIX TEJI OT 3TOW NOBEPXHOCTH. Eciu cuna, nercTByronias Ha
TEJI0, paBHA MO BEJIMYMHE CUJIE HOBEPXHOCTHOTO HATSAKEHUSI, TO TEJIO OTOPBETCS.

OngnuM u3 croco0oB u3MepeHust KodPuimeHTa G SBISETCS METOJ OTphIBa
KoJiblia. KoJbi1o, M3roToBJIECHHOE M3 MaTeprala, XOpoIilo CMaYuBaeMOTO KUIKOCTHIO,
MPUBOJUTCS B CONPUKOCHOBEHHE C €€ IMOBEPXHOCThIO. PaccMOTpuM KOJBIIO C
BHEIIHUM JAuaMeTpoM d; U BHYTpeHHUM JauameTrpoMm d, , Kacarouieecsi HOBEpXHOCTH
JKUIKOCTH. ToimmHa Koabia b .

HpI/I IMOAHATHUH KOJbLa € IOBCPXHOCTH IMPOUCXOJUT Pa3pbIiB IMOBCPXHOCTHU
KUIAKOCTH IO KpOMKaM KOJIbIIA. I[JII/IHa I'paHUObI IIEPEA OTPLIBOM KOJIbIlA, I10 KOTOpOﬁ
IMPOUCXOOUT pa3pbIB IOBCPXHOCTHU, COCTABJIACT



L:ﬂ:(q + 672) :ﬂ:(q +((11 = ﬁ) :275(04 - B :275(012 +B ) (2)
I/IBMepI/ITB CHUITy F, HCO6XOI[I/IMYIO JUIA OTphIBA KOJIbIIA, MOXXHO I10 (1)OpMy.TI€: e n
3),
rac ax — CpECAHEC YAJIMHCHHUC IIPYKUHBI B MOMCHT OTpPhIBA KOJIbIIA.

[IpuHnunuanbHas cXxema YCTAaHOBKM JUIsl  OmpejelieHus KoddduiueHra
MOBEPXHOCTHOTO HATSKEHUS 300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKM
K npyxrHe nojaBemmBaeTcsi MeTAUIMYeCKoe Koablo. [lepen HavyaaoM Kax0ro
OMbITa KOJIBLIO MPOTHPAIOT U MPOCYLIMBAIOT. BpalienremM BUHTA OIyCKaeM KOJIbIO 10
CONPUKOCHOBEHHUSI C TOBEPXHOCTBHIO JKUJIKOCTH, MPU 3TOM HYKHO CJIEIUTh, YTOOBI
KUJKOCTH HE Kacajics

TeMNEpaTypHOM
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ITocepenune,
HAXOAWTCS TaHEb «IapaMeTphl MPYKUHBI M KOJIbLIa». Ha Hell MOXKHO MEHSTh
KO3 GUIIUEHT )KECTKOCTH NPY>KHHBI, THaMETpP KOJIbIIAa U TOJIIMHY Kojblia. HaBens Ha
KOJIBIIO M yJIEP KHBas MPaBYO KHOIMKY MBI MOYXHO IMPUBECTH B JBM)KCHHUS KOJIBIIA.
Jlyis TOro, 4ro0 MPUHTH B HMCXOJHOE IMOJOXKCHHUS HEOOXOAMMO Ha)KaTh HA KHOIKY
«copocy. Mcnonb3yst mpecTaBICHHYI0 YCTAHOBKY, TOCTHIaeTCs 1Ie)Ib MOCTaBICHHOM
n1abopaTopHO# pabOTHI.

Il;1an BeINOJIHEHHSI Pa0OTHI
1. Ilepeiimure mo cchuike https://www.youtube.com/watch?v=9pcaBm21Jf8 wu
MPOCMOTPUTE  BHUJEOYPOK KOTOPBIM TOSICHUT, KaKUM OOpa3oM MPOBOIUTCS
naboparopHas paboTa B peajbHbIX YCIOBUSIX.



http://www.youtube.com/watch?v=9pcaBm2IJf8

2. Ileperinute no cceuike http:/mediadidaktika.ru/mod/page/view.php?id=346
1 BBIIIOJIHSINTE MOCJICA0BATEILHOCTD JICHCTBUM, OITMCAHHBIX HUXKE.

3ananme. Onpedenenue n0GEpXHOCMHO20 HAMANCCHUA 800bl, MACIA, KEPOCUHA.

1. 3anmyCTUTBh BUPTYaIbHBIA CTEH]

2. BoiOpath uccneayeMyro )KuIKOCTh U3 TPEX BOZMOXKHBIX: BOJA, MACIIO, KEPOCHH.

3. VYcraHOBUTH NapaMmeTpbl KOJblla M MPYXKUHBL: >KECTKOCTb kK, BHYTPEHHHUM
JTaMeTp d;, TONIIMHY KOJIbIIA i (8b100p OaHHbIX GeUYUH HA 8aule YCMOMpeHUe)

4. OnpeaenuTs JJIMHY TPaHUIIbI pa3pbiBa M0 OJHOMY U3 PaBEHCTB B hopMmyiie (2)

5. IIpuBecTH KOJNBIIO B CONMPUKOCHOBEHHUE C )KUIKOCThIO Ax = 0.

6. MeqjieHHO MOJAHMMATh KOJIBLIO, MPHUJIaBasl MPUpPAIICHUE CKAaTUIO0 MpYyKUHbI Ax 0.
3adukcupoBaTh MOKa3aHUe Ax B MOMEHT OTpbIBA KOJIbIIA.

7. Haxxatb kHOTIKY «cOpocy. [Ipoaenats onbIT 3—5 pas.

8. PaccuuTaTh CpeaHIO CUJTy YNIPYrOCTH, KOTOpasi B MOMEHT OTpbIBA KOJIbla paBHA
CHUJIE TMIOBEPXHOCTHOTO HATsDKEHUs 10 opmyiie (3)

9. Paccuuraiite K03(h(PUIIMEHT MOBEPXHOCTHOIO HATsKEHUs 10 popmyiie (1).

10. Pe3ynbTaThl U3BMEPEHUN 3aHECUTE B TAOTUILY (Pacyembl HUMCe 3anUCAHbL 00JIHCHbI
00513amesbHO).

11. PaccunTaTh NOTPEIHOCTD U3MEPEHUN.

Ne | icoers | Ko [du|dn | A M, s L Tl |e, | a0 .,
n/n o HMm |M |M |[M|M |[M |Mm I’{ Hwm |H/™M |HM | %
1
2
3

12. ChopmynupoBaTh BHIBOJIBI.

KouTpoJsbHbIe BONIPOCHI

1. B Kakyro CTOpOHY JE€UCTBYET CUJIa IOBEPXHOCTHOI'O HATSIKEHUA?

2. OOBSICHUTH SIBJICHUWE TIOBEPXHOCTHOTO HaTsKeHHUs. YUTO Ha3bIBaeTCs
K02 GULIMEHTOM MOBEPXHOCTHOTO HATSXKEHUS?

3. Kakue KOCBEHHBIE METOBI ONIPEIECIICHUS ko3 duimenTa
MOBEPXHOCTHOTO HaTsKeHUsST Bbl 3HaeTe, ux cyTh?

4. OOBSICHUTE MOJHATHE U OIMYCKaHUE JKUJIKOCTEH B KAaMJUIAPHBIX TPYOKax,
MO>KHO JIM OTIPEICIIUTD « , HCTIONB3YS KaMWUIIPHbIE TPYOKH U Kak?

Kontponupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

— OueHka «5» CTaBUTbCS, €CJIM yYalUICs BBIIOJIHAET padOTy B IOJHOM 00BEME C
COONIIOICHHEM  HEOOXOAMMOHM  IOCJIENOBATEIBHOCTH MPOBEACHUS  ONBITOB U
U3MEPEHMI; CaMOCTOSITEIbHOM pallMOHAIIBHO MOHTHUPYET HEO0OXOIMMBbIE


http://mediadidaktika.ru/mod/page/view.php?id=346

00Opy10BaHUE; BCE OIBITHI MPOBOJUT B YCIOBHUSX U PEKUMAX, 00ECIIECUMBAIOLINX
MOJIyYEHHE MPaBUJIBHBIX pPE3YyJbTAaTOB U BBIBOJOB; COOJIOIAET TpeOOBAaHUS MPaBHII
0e30MacHOCTH TPyJAa; B OTYETE MPABWIBHO M AKKYpPAaTHO BBIIOJIHSET BCE 3aIlKCH,
TaOJUIbI, PUCYHKHU, YEPTEKHU, TpaduKu, BRIYUCICHUS; TPABIIIBHO BBIMOJHSAET aHAU3
ITOTPEIIHOCTEN.

— OneHka «4» cTaBUTCS, €CIU BBINOJHEHBI TPEOOBAHUS K OLIEHKU «5», HO ObLIU
JONYIIEHbI JIBa-TpU HeAoYeTa, He Oosiee OJHOM HerpyOood OIIMOKM M OJHOTO
HEeJ0YeTa.

— Ounenka «3» craBUTCs, €cid pPabOTa BBHINOJHEHAa HE IMOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, II03BOJISIET MOJIYYHTh IPAaBWIbHBIE PE3yJbTaTbl U
BBIBO/IBL: €CJIM B XOJ€ MPOBEACHUS OIbITA U U3MEPEHUI ObUIH JOMYLIEHBI OLIUOKY.

— Onenka «2» craBUTCS, eciu paboTa BBIIOJIHEHA HE IOJHOCTBIO U 00BEM
BBINIOJIHEHHOM 4YacTH pa0OT HE MO3BOJAT CHENATh IMPAaBUIBHBIX BBIBOJOB: €CJIH,
OIIBITHI, U3MEPEHHUSI, BBIYUCIIEHUS, HAOIIOICHUS TPOU3BOAMINCH HETPABUIIBHO.

KonTpoabHasi padora Ne 2
ITo pa3zneny «MoJiekyasipHasi GU3MKAa B OCHOBbI TEPMOJIMHAMUKI»

1 BapuanT

1. I'a3 B kommuectBe 1000 mouteit mpu gasinenuu 1 MIla umeer temneparypy 100° C.
Haiitu oObeM rasa.

2. IIpu xakoi TemnepaType CpeHssl KHHETHUECKAsi SDHEPTU MOCTYIIATEIBHOTO
JIBW>KEHUS MOJIEKYJ ra3a paBHa 12,42-10-21 JIxk.

3.YeMy paBHA BHYTPEHHSISI SHEPIUA 5 MOJIb OJJHOATOMHOTO ra3a npu remneparype 27°
C?

4. I'a3zy nepenano koinuectBO TernoThl 300 [k, ero BHYyTPEHHSSI SHEPTUs
yBennumiack Ha 200 J[>x. Uemy, paBHa paboTa, CoBepIlieHHast ra3oM?

5. TemioBoM ABHUraTellb MOMYyYaET OT HarpeBarels 3Hepruto, pasuyro 1000 Ik, u
otaaeT xouoauibHuKy sHepruto 800 JIx. Uemy paBen KIIJI TenoBoro nBuraresns?

2 BapuaHT

1. PaccuuTaiite Temneparypy, Opy KOTOPOM HaXOAsATCA 2,5 MOJIb ra3a, 3aHUMAaloIIEro
00beM 1,66 11 1 Haxosamerocs moa gasiaenuem 2,5 Mlla.

2. IIpu Temniepatype 27°C naBienue raza B 3akpbiTom cocyne 75 klla. Kakum Oyaet
JaBJICHUH Npu Temneparype -13°C?

3. KakoBa BHyTpeHHss1 3Heprus aprona maccoi 200 r npu temnepatype 17°C?
(MonsipHast Mmacca aprosa 40 r/mMoJb)

4. OnpeaenuTh BHYTPEHHIOI SHEPTHUIO0 OJJHOATOMHOTO H/IealIbHOTO ra3a €CJIv OH
noyuus koiaudectBo Ternotsl 1000 Ik u coBepimit ipu 3ToMm padoty 400 [Ix.

5. TemoBoii ABUTATEINH 3a UK MOJy4aeT OT HarpeBartelisi d3Hepruto, papayro 1000
Ik, n otnaer xonoawnbHUKy sHepruto 700 [Ix. Uemy paBen KII] TerioBoro
nBurarens’

3 BapuaHT



1. B 6amnone o6semoM 100 1 Haxoautces 2 T Kuciiopojaa rnpu temmneparype 47°C.
KakoBo naBnenue ra3a B 6ayutoHe? (MoJsipHas Macca Kuciaopoaa 32 r/MoJihb)

2. OnpenenuTsb CPeIHIOI KHHETUYECKYIO SHEPTHUIO MOCTYNATEIbHOTO IBUKEHUS
MoJieky raza mpu 17°C.

3. KakoBa BHyTpeHHsIs1 3Heprus 10 MoJib 0IHOATOMHOTO HJI€aJbHOro rasza npu 127°C?
4. Tlpu cooOl1ieHny ra3y KoJu4ecTBa TerioThl 6M/JI>K OH paciupuics U COBEpPIINIT
pabory 2 M/Ix. Haitnute u3mMeHeHnr BHYTPEHHEH SHEpruu ra3a. Y BeJIMUniIach OHa
WM YMEHBIINIIACH?

5. Uemy paBeHn makcumanbHbii KITJ[ naeansHOro TEIJIOBOrO ABUTATEIS, €CIU
TeMIiepaTypa Harpepareia paBHa 455°C, a xonoawibauka — 273 °C?

4 BapuaHT

1. Haitnure o6beM Bosopoaa maccoii 1 xr npu temrepatype 27°C u gaBiaenun 100
klla. (MonsipHas Macca BoJiopojia 2 1/MoJb)

2. BpluncnauTe U3MEHEHHE BHYTPEHHEN S3HEPTUU BOJAOPO/Ia, HAXOALIETOCS B
3aKpBITOM cocyie, mpu ero HarpeBannu Ha 10°C. Macca Bomopoaa 2 Kr, MOJIsIpHAs
Macca Bojiopoja 2 1/MoJb.

3. l'a3zy nepenano konnuectBo Temnotel 300 /X, U Ipu 3TOM OH COBEPIIUI padoTy
100 Ix. YeMy paBHO U3MEHEHNE BHYTPEHHEN YHEPTUH ra3a?

4. B kanuuisipHoit TpyOke paguycom 0,55 MM ®KUIKOCTh HOIHSIIACH HA BBICOTY 11
MM. HaliTn ko3¢ pHUIIEHT MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH. [110THOCTH
xuakoctu 800 kr/m3.

5.TemnnoBoii nBuraress copepiaet 3a nuki padory 100 Jx. Kakoe koamdecTBo
TEIUIOTHI MOJYYEHO MpU 3TOM OT Harpesatens, ecnu KITJ[ neurarens 20%?

S BapuaHT

1. KakoBa Temneparypa rasza npu gasienun 100 kIla u koHIIEeHTpanum MOJIEKyI
1025 m-3?

2. OnpenenuTe KOHIIEHTPALIMIO MOJIEKYJI Ta3a, HaXoaserocs mnoj aaBjeHueM 200
klla npu remneparype 300 K.

3. Kak 1 Ha CKOJIBbKO M3MEHUJIACh BHYTPEHHSISI SHEPIUs Ta3a, €Clv MPHU ero
aauabaTHOM CXKaTWUU HaJl HUM Oblia coBepiieHa padora 200 [x?

4. I'azy nepenano konnaectBO TemIOTh 100 Ik, ero BHYTpEHHsIS YJHEPTHS
yBenuuuiack Ha 50 J[x. Yemy, paBHa paboTa, coBepIieHHas ra3om?

5. Makcumansubiit KITJ[ nneansHoro temioBoro asuratens paBeHn 20%. Haiinure
TEeMIEpaTypy HarpeBaTess, €Ciiu TemnepaTypa xonoauiabauka 27°C.

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

Kpurepun ouenku:

- «5» cTaBUTHCA 32 PabOTY, BHITOJTHECHHYIO TIOJTHOCTHIO 0€3 ONTMOOK U HEIOYETOB.

- «4» cTaBUTHCA 3a pabOTy, BBINOJIHCHHYIO TMOJHOCTHIO, HO MPU HAMYHH B HEH HE
Oomnee omgHOM TPyOOH M OMHON HETpyOOi OMMUOKH U OJJHOTO HEIo4YeTa, He Ooiee Tpex
HEJI0YETOB.



- «3» CTaBUTHCS, €CIM CTYAECHT MPAaBUIBHO BBIIIOJIHUI HE MeHee 2/3 Bcell paboThl Uiu
JOMyCTHSI He Ooyiee OgHOW TpyOoil ommOKM W JABYX HEIOUYETOB, HE Oosiee OIHOM
rpyooit u onHO¥M HerpyOoil ommOku, He Oojee Tpex HerpyObIX OIIMOOK, OJIHOM
HEerpyOoil oIMOKH U TpeX HEIOUETOB, IPH HATUYUU 4-5 HEJTOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIO OMMUOOK M HEJOUYETOB MPEBBICHIO HOPMY OLICHKH «3»
WJIU TIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcell padoThl.

Paznen 3. DaekTpoauHamMuKa
Tema 3.1. daexkTpudeckoe nmoJe

Ycrnblii onpoc (YO)
1. Yto Ha3bIBatOT 3JeKTpu3anueil Tea? CrnocoObl JIeKTpU3aluu.
2. YUem oOTaMYaeTcs BJIEKTPOCTATUYECKOE B3aMMOJECHCTBUE OT BCEMHPHOIO
TATOTEHUA?
3. OunektpoMmetp. Uem omnpenensercs 3HaueHUe 3JIEKTPUIECKOT0 3apsaa?
4. 3akoH COXpaHEHMS NEKTPUUYECKOro 3apsana. M3omupoBannas cucrema.
5. 3akon Kynona.
6. Kaxk HampaBieHa KyJIOHOBCKasl CHJIa M KAKOMY 3aKOHY OHa MOJIYUHAETCA?
7. EnuHuna snexkTpuyeckoro 3apsana. Yro npunumaercs 3a 1Kin?

8. B ueM cocTouT npUHIMN Cynepno3uiiuu? (IJ1s CUJIbl U HANIPSHKEHHOCTH )

9. Iloka3aTh Ha pUCYHKE.

10.2nexTpudeckoe 1moje u ero cBorcrBa. CylIecTBYET JIM DJECKTPUUYECKOE MOJIie
Pa3JIMYHBIX MCTOYHUKOB B OJIHOM M TOM K€ TOYKE W KaK OHU JECUCTBYIOT Ha
DIEKTPUYECKUE 3aPSAIbI?

11.HanpsxeHHOCTH MOJsA. EnvHUIA HANPSKEHHOCTU. 3aBUCUT JIM HANPSKEHHOCTh

12.mosis oT MPOOHOTO 3apsiia TOMEIIEHHOTO B JIaHHYI0 TouKy mofisi? OT 3apsina,
CO3IAIOIIETO 10 ?

13.YT1o Ha3bIBAaETCS JUHUEHW HANPSHKEHHOCTH JJIeKTpudeckoro noisa? Ilokasate Ha
PUCYHKE paclpelesiecHHEe JIMHUN HaNpsyKeHHOCTH BOKPYT  YEIMHEHHBIX
TOYEYHBIX 3apsi10B. MOTYT JIM OHU NIEpECEKaThCA UITM KacaThCs ApyT Apyra?

14.Yto Ha3bIBa€TCS OJHOPOAHBIM 3JEKTpUuueckuM mosiem? Iloka3aTh Ha pUCYHKE
pacnpeneneHre JIMHUN HaPsKEHHOCTH OJJTHOPOIHOIO JIEKTPUUECKOTO MOJIS.

15.Byner 11 3aps>KEHHOE TENO B AJIEKTPUUECKOM M0Jie 0043aTENbHO ABUTATHCS IO
JUHUSIM HANPSKEHHOCTH JTOTO TOJS, €CIM HUKAKUE JAPYrue CHIIbl HE
JICUCTBYIOT?

16.YT0 HaA3bIBACTCS MOBEPXHOCTHOW IUIOTHOCTBIO 3apsifia, JIMHEWHOW MIJIOTHOCTBHIO
3apsiaa?

17. HanpsikeHHOCTh TMOJIA MEXKy Pa3HOMMEHHO 3apsKeHHBIMU IUIACTUHAMH, BO
BHEIIIHEM IIPOCTPAHCTBE.

18. HanpskeHHOCTh TOJIs pABHOMEPHO 3apsKEHHOM c(heprudecKoil MOBEPXHOCTH,
Ha PACCTOSIHUM OT C(EPUYECKON TOBEPXHOCTH, B JIO0OW TOYKE BHYTpPHU
PaBHOMEPHO 3apsHKEHHON Chephl.

19.Kakuie mons Ha3pIBalOTCA TMOTEHIMAIbHBIMH? YeMy paBHa pabota
ANEKTPUUYECKOTO MOJISI PU NMEPEMENICHUU 3aps/ia [0 3aMKHYTON TPaeKTOpUU?



20.BeiBon  dopmMynbl pabOThl BJIEKTPUYECKOIO TMOJS TOYEHHOrO 3apsija IpHu

nepeMeneHIH MPOOHOTO 3apsiia U3 OJTHOM TOUKH IOJIS B IPYTYIO.

21.Yemy paBHa MOTCHLIMAIbHAsT HHEPrUs B3aUMOJICHUCTBUS JBYX TOYEUHBIX
3apsa0B? CBsI3b MeXIy paboTON MO MepeMEelIeHUI0 3apsiaa U MOTEHIIMATbHON

DHEPTUEH.

22.Yt0 Ha3wpIBaeTcs IMOTCHOUAJIOM OJJICKTPUYCCKOI'O moJisi? HOTGHHI/IEUI I10JIA

TOYCYHOT'O 3apsaaa.

23.Kax cBs3aHa paboTa mpH NMepeMeIIeHnH 3apsiia B AIEKTPOCTaTHYECKOM IIOJIe C

IIOTCHIOIMAaJIaMH B HavyaJIbHOM M KOHEYHOM TOYEK TpaeKTOpI/II/I?

24.YT0 Takoe HKBHMIOTEHLHMAJIbHAs IOBEPXHOCTh? Kak pacnojoKeHbl JIUHUU
HaIIPSKEHHOCTH DJIEKTPUYECKOTO TOJIS 110 OTHOLIEHUIO K YKBUIOTEHIMAJIBHBIM

MOBEPXHOCTSM?

25.Kak OIIpCACINTL ITOTCHIHAT PCIYJIbTHPYIOIICIO SJICKTPUYICCKOI'O II0JIs1, CCIIN B

,Z[aHHOP'I TOUYKC JJICKTPHUYCCKHUC IT0JIA CO3aHbl HCCKOJIbBKUMU 3ap51IIaMI/I?

26.H0‘-ICMY BHYTPH IIPOBOAHHMKA BCC TOYKH HMCIOT OIII/IHaKOBBIP'I IIOTCHIHAJI,

PaBHBII NOTEHIMAIIY HA IOBEPXHOCTH 3TOTO IPOBOJHUKA?
27.KaxoBbl MEXaHU3MBI MOJIAPU3ALUN TUIICKTPUKOB?

28.I[JIH 49Cro 1npecaHa3sHa4CHbI KOHI[GHC&TOpI)I? Yto Ha3wkIBaeTCs QJICKTPOCMKOCTBIO

KoHieHcaTopa? DopMyIibL.

29. DHeprus 3apsKEHHOro KoHJieHcaTopa. [IIOTHOCTh 3HEpTrUur 3JIEKTPUIECKOTO
1oJst. GopMyIsl.

30. ®opMynbsl WIS ONPENENIEHUS  €MKOCTH I [apaJuIeIbHOIO
ITOCJIEA0BATEIBHOTO BKIIOUCHHUS.

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

Kpurepun oneHku:

OtrmeTka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUaia

YETKO W NMPABUIIBHO JIaHbI ONPEJEICHHS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIb30BAHbI PaHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKaHKE MaTepualia

B OCHOBHOM IPAaBWJILHO JIaHbI ONIPEACIICHUS TOHATUN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

ompeieSICHUs TTOHSATUN HETOJHBIE, IOMYIICHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTHU TIPU UCIIOJIH30BAHUHU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 0000IIEHUIX

MPaBUWJIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MOHUMAIOTUH)

n



OtmMmerTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepHraia, HO U3JI0KEeHO hparMeHTapHoO,
HE BCer/ia Mocjae0BaTeIbHO

OTIpEJICIICHHS MIOHATUN HEJIOCTATOYHO YETKUE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOBI U 0000IIECHUS U3
HaAOJIOICHUM, TOMYIIEHbI OITMOKU TTPU UX U3JI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAEIECHNUE MOHATHN

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (MO3UIUS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHNe YICOHOTO MaTepraia He PaCKpPBITO

HE JJaHbI OTBETHI Ha BOTIPOCHI HABOAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JONYIIECHBI IPyObIe OMMOKU B ONPEASICHUN MTOHATHH, IPU UCTIOIb30BAaHUM
TEPMUHOJIOTHH.

TectupoBanue (T)

1. CTOYHMKOM 3JIEKTPOCTATUYECKOTO MOJIA SIBIACTCA ...
A. IlocTOSHHBIM MarHur.
b. [IpoBOgHUK C TOKOM.
B. HenoaBmxXHBIN 3JIEKTPUUECCKUIN 3apsil.
I'. JIBroKyIuiiCs SJIEKTPUIECKUM 3apsii.

2. Kako#i u3 rpaukoB Ha pHUC. COOTBETCTBYET 3aBUCHUMOCTH MOAYJS KYJIOHOBCKOM
CUJIBbl, ACHCTBYIOILIEN MEXAY ABYMS TOUYECUHBIMH 3apsfaMH, OT PACCTOSHUSA MEXKIY
3apsinamu?

F F F F
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A.1. b.2. B3.T.4

3. B oiHy U Ty )€ TOYKY OJHOPOJHOTO 3JEKTPUYECKOTO MOl BHAYAJIE MOMECTUIIN
IIPOTOH, a 3aTeéM — DJJIEKTPOH . BelnuuHa KyJIOHOBCKOM CHWIIBbI, JACHUCTBYIOLIEH Ha
YaCTHUILY, ...

A. He nu3meHumace.

b. YBennuunace.

B. YMenbmmnace.

I'. BHauane yBenmuuiaach, a 3aT€M YMEHBIIIUIACH.



4. Kak Wu3MEHHUTCS CHJIa KYJOHOBCKOTO B3aUMOJACHCTBUS JBYX TOYEHHBIX
HEMOABMXHBIX 3aps0B MPU YBEIUUCHUH PACCTOSTHUS MEXAY HUMU B 4 paza?

A. YBenuuutcs B 4 pasa.

b. Ymenbmurcs B 4 pasa.

B. YBemuuutcsa B 16 pas.

I'. YMmenbmuTes B 16 pas.

5. Kak u3MEHHTCS cuia 3JEKTPOCTATUYECKOTO B3aUMOJECUCTBHUS JBYX TOYEHHBIX
HEMOABMXHBIX 3apsI0B IIPU MEPEHECEHUH UX U3 BaKyyma B Cpely ¢ AUICKTPUUECKOU
IIPOHUIIAEMOCTBIO 81, €clii pacCTOSAHUE MEKY HUMH OCTAETCS IPEKHUM?

A. He n3menurces.

b. YMensmutes a 81 pas.

B. YBemnuurtcs B 81 pas.

I'. Ymenbutes B 6561 pas.

6. Ha puc. npuBeneHo rpaduueckoe n300pakeHUe dIEKTPUUECKOTO MOJI C MOMOUIBIO

JUHUN HanpsbKeHHOCTH. Ha KakoM H3 PpHUCYHKOB H300pakeHO OJHOPOJIHOE
ANEKTPUUYECKOE MoJie?

+ + + + 4+
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7. Kak u3MEeHUTCS 110 MOAYJIKO HANPSKEHHOCTD 3JIEKTPUYECKOTO I0JI B JAHHOW TOYKE
MIpU YMEHBIIICHUH 3apsi/ia, CO3/Ial0IIero nosue, B 3 pasza?

A. YMmenbuted B 3 pasza.

b.VBenuuutcsa B 3 paza.

B. YMmensbiutces B 9 pas.

I'. He usmenurcs.

8. PazHOoCTh moTeHHMAIOB MexAy oOOkiIaakamu KoHaeHcaTtopa 200 B. DmexkTpon
nepeMeIniaeTcs U3 Touku 1 B TOUKy 2 Tak, Kak MokazaHo Ha puc. Yemy paBHa paboTa
0 TIEPEMEIIEHUIO JIEKTPOHA U3 OJHOM TOUKH MOJIS B IPYTYIO?

0 2 -
. _
A. 200 JTx. é T
B. 0.
B. 320%10"° [T
T. 320%10" Jix.



9. Ha puc. u300paxxeH0 OJTHOPOJIHOE JIEKTPUUECKOE IMOJe U NMPOTOH. B kakoMm
HaIpaBJICHUH Ha MPOTOH JACHCTBYET CUJIA U KAKOB XapaKTep ABUKECHUS YaCTHUIIbI?

—»
E

A A

e d

A

A. BiieBo, paBHOMEpPHOE.

b. BiieBo, paBHOYCKOpPEHHOE.
B. BipaBo, paBHOMEpHOE.

I'. BipaBo, paBHOYCKOpPEHHOE.

A

10. 3apsn kounencaropa 0,4 MKi, Hanpsixenue Mexay ooknagkamu 500 B. Dueprus
3apsHKEHHOTO KOH/ICHCATOpa paBHA ...

A. 0,1 JIx.

b. 0,2 JIx.

B. 100 JIx.

I'. 200 JIx.

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

Koy K Tecry:

Ne Bonpoca 1/2/3(4/5/6/78(9 (10

HpaBnJI],H],ﬁf[ B IT'A|I''B|/B|A/B| B | A

oTBET

Kpurepun oneHku:

— «2» BBICTABJISIETCS] 00yYaIOEeMycsi, €Ciii HaOpasl MeHee 4 0asuioB;
— «3» BBICTaBIIsIETCS 00yUaromemycs, 3a 5-6 0asos;

— «4» BbICTaBIIsIETCS 00yUarolemMycs, 3a 7-8 0asios;

— «5» BpICTaBIIAETCA OOyyaroemycs, 3a 9-10 6aos.

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

DIIEKTPUYECKUE 3aPSIbL.
DneMeHTapHbINA AIEKTPUUECKUIN 3aps/I.
3aKOH COXpaHEHUS 3apsiia.

3akoH Kyiona.

DnekTpudecKas MoCTOSHHASL.
DneKTpuYeCcKoe MoJe.

SNk w =



7. HanpsoKeHHOCTh 2JIEKTPUYECKOTO TOJIS.

8. IIpuHIMI Cyneprno3unm noyie.

9. IIpOBOAHUKH B DJIEKTPUYECKOM IIOJIE.

10.I127EKTPUKH B SJICKTPUUECKOM TIOJIE.

11.ITonsipusanust AUIJIEKTPUKOB.

12.PaboTa cuit 3IeKTPOCTaTUUECKOTO TOJIS.

13.I1lorennuan. Pa3HOCTH MOTEHIIMAIOB.

14. 9KkBUNIOTEHIIMATIbHBIC TTOBEPXHOCTH.

15.CBs13b M@Ky HAMpPSKEHHOCTHbIO U PA3HOCTHIO MOTEHIIMATIOB AJIEKTPUUECKOTO

ITOJIA.

16. OnexTpoeMKocTh. KoHIeHCaTOPBHI.
17.CoenriHeHrEe KOHIEHCATOPOB B OaTapero.
18.OHeprus 3apsyKEHHOTO KOHAEHCATOPa.
19.9Heprus 351eKTpUYECKOro MoJIsl.
20.EnuHALBI DIEKTPOEMKOCTH.
21.IlpumeHeHre KOHIEHCATOPOB.

Kontponupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu onieHku:
OTtMmeTKa «5»

IMOJIHO PACKPBITO COACPKAHUEC MaTCpHuala

YETKO M MPABUIIBHO JAHbl ONPENEICHUS U PACKPBITO COJAEPKAHUE ITOHATHH,
BEPHO MCIIOJIb30BaHbl HAYYHbIC TEPMUHBI

JUIS  JOKa3aTeIbCTBa MCIOJIB30BAHBI  PA3JIMYHBIC YMEHHS, BBIBOALI W3
HaOIIOICHUM, OTILITOB

OTBCT CaMOCTOHTeHBHbIﬁ, HCIIOJIb30BAHbI PAHCC HpI/IO6p€TeHHI>I€ 3HaHUW.

OtMmeTka «4»

PACKpBITO OCHOBHOE COAEPKAHUE MaTepHUaia

B OCHOBHOM TIPAaBUJIBHO JIaHBI OIpPEJCICHUS TOHSATUM U MCIOJb30BaAHbI
Hay4YHbI€ TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

ONpPEACICHUS] TOHATUN HEMOJHBIE, JOMYIICHbl HE3HAYUTEIbHBIE HApYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHSI, HEOOJIBIITNE HETOYHOCTH TIPU MUCIIOJIb30BaHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 0000IIEHUIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOUIETO XapakTepa (Mo3uius
TTOHUMAIOIITU )

OtmeTka «3»

YCBOGHO OCHOBHOE COJEpXKaHHe yduyeOHOro MaTepuaiga, HO H3JIOKEHO
(dparMeHTapHO, HE BCET/1a TIOCIEI0BATEIbHO

OIpeIeNIeHUs TOHITUI HEJOCTATOYHO YETKUE

HE UCIMOJIb30BAaHbl B KaYECTBE JI0KA3aTEJIbCTBA BBIBOJBI U 000OIIECHUS M3
HAOJI0/ICHUH, TOMYIIEHBI OITMOKH MPH UX U3T0KCHUH



® JIOMYIIEHBI OIIMOKMA U HETOYHOCTH B MUCMHOJIb30BAaHUU HAYYHOW TEPMUHOJIOTHH,
ONPEAEIECHNUE OHATUN

e [paBWIbHBIE M  YETKME OTBEThl HA  BONPOCHl  HABOJSAIIETO U
KOHKPETHU3UPYIOLIEro Xapakrepa (MO3ULHs KPUTHK)

OtMeTKa «2»

e OCHOBHOE COJICpKaHHE y4eOHOT0 MaTepHalia HE PaCKpPhITO

e He JaHbI OTBETHI HA BOMPOCHI HABOAIICTO M KOHKPETU3UPYIOIICTO XapaKTepa
JOMYIIEHB TpyOble OMMOKM B OMNPENCICHWW TOHATHHA, TPU HCIOIH30BAHUN
TEPMUHOJIOTHH.

JlabopaTopHblie padoThI
JlabopaTtopuasi paGora Ne 4
HN3mepeHue 3/1eKTPOEMKOCTH INIOCKOT0 KOHIEHCATOPA

Ieap padoThl: onpeneneHre EMKOCTH IIJIOCKOTO KOHJIEHcaTtopa U Oarapen u3
COCIMHEHUHU KOHJICHCATOpa MPHU MOCIEA0BATEILHOM COSTUHECHUH.

Ipu6ops! u npuHaaJexxHocTH: VcnonszyeMas matdopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=grid) KoHJeHCATOP U3BECTHON €MKOCTHU (3TAJIOHHBIN), BOJIBTMETP, PEOCTaT,
HMCTOYHUK HAMPSHKEHUS, JBOMHON NEPEKIII0YaTellb, K04, COSIUHUTEIbHBIE POBO/IA.

KpaTkoe TeopeTnueckoe BBeJeHHE

Cucrema, cocrosiiasi U3 AByX MPOBOJHUKOB, Pa3AeICHHBIX CJIOEM JUAJICKTPHKA
M PACHOJIOKEHHBIX Ha MaJIOM PAacCTOSIHUU APYr OT Apyra Tak, YTO DJICKTPUUECKOE
Mojie 3aKJII0YEHO TOJBKO B MPOCTPAHCTBE MEXAY MPOBOAHUKAMU, HA3BIBACTCS
KOHJICHCATOPOM. DJIEKTPOEMKOCThIO KOHJICHCATOpPa HA3bIBACTCSI BEJIMUMHA, YUCIEHHO
paBHasi OTHOIICHUIO 3aps/ia (, HaXOJAIIErocs Ha OJHOW M3 OOKIIAJIOK, K Pa3HOCTHU
MOTEHIIUAJIOB MEXK]Ty dTUMHU OOKJIaTKaMH1

c=4
ua).
Enununa nzmepenue [U]= [Danap]= [D].

DNEeKTPOEMKOCTh 3aBUCUT OT (hOpPMBI, pa3MepOB KOHACHCATOpa, MaTepuasa
IUDJIEKTPUKA W €ro TeMmIeparypbl. Tak €MKOCTh IUIOCKOTO KOHAEHCATOpPAa MOKHO
BBIYHCIIUTH TT0 (hOpMyIIe

£5 8
d (2),
rae S — mwionaab o0KIanoK, a d — paccTosTHUE MEXIy OOKIaIKaMu, MPUIeM
MIPEANOJIATacTCs, YTO BEIIOJHACTCS COOTHOIIIEHNE VS>»a,
DIEKTPOEMKOCTD IUIMHIPUIECKOTO KOHAECHCATOPA BRIUUCIISIFOT IO popMyIie
CZEHE.ED}

I
In(—]

5o (3)




rae/— npnuHa oOpasyromed WWIMHAPA; (U [o— Paguychl COOTBETCTBEHHO
BHYTPEHHEN U BHEIIHEW OOKJIA/I0K;
Heckonbko KOHAEHCATOPOB MOXKHO COEITMHUTH B OaTapeto. lpu mapannensHOM
COEIMHEHUH EMKOCTh OaTapey paBHa cCyMMe EMKOCTEN KaXA0Iro U3 KOHAEHCAaTOPOB
n
c=% ¢
=1 (4)
[Ipn mocnemoBaTeNbHOM COEIMHEHWH EMKOCTh OaTaped pacCUMTBHIBAIOT IO
bopmyie
1 «1

C i=1 C(S) .

OHa 3aBHCHUT TOJIBKO OT TE€OMETPUYECKMX XapaKTEPUCTHK KOHAECHCATOpa:
IJIOWAAN OOKJIaJA0K W paccTossHud Mexay Humu. [lpeanoniokum Temneppb, YTO
IPOCTPAHCTBO MEXAY OOKJIaJAKaMU 3alOJIHEHO AWDJIEKTPUKOM C JIHUAJIEKTPUUYECKON
MPOHULAEMOCTBIO €. Kak m3meHnTcss EMKOCTh KOHAEHCaTopa? Hanpsyk€HHOCTH 1mouis
BHYTPH KOHIEHCAaTOpa YMEHBIIUTCS B € pa3, OATOMY HAIMPSKEHHOCTH IMOJISI BHYTPH
KOHJIEHCaTopa OyJIeT UMEET CIEIYIOUTYI0 (OpMYITy

=9
£&S (6)

Kak 1000l mNpoOBOAHMK, HECYLIMM 3apsij, KOHJAEHCATOp HUMEET 3HEPIHuio,
KOTOPYIO HaXosIT no Gopmyre
g _qU_CU

W=="A—=41—=
20 2 2 (7).

ITocsienoBaTeIbHOCTH BBINOJHEHUS] PA00ThI:

1. 3axomum Ha athopmy yepes
cchuIKy: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics en.html (MoxHO yepe3 10001 rajKeThl, He
HY’KHO PETUCTPUPOBATHCS).
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2. Haxxumaem kiaBuIIei pucyHky riaockuit kongeHcatop (Capacitance).
3. Ha skpaH BBIXOIUTH CleyIOLIas AUAIOroBasi OKHO.
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{.apacitor Lab: Bagics

4. HaxumaeMm B JI€BOM CTOpPOHE T'ajloUuKH M MEpPeBUTaeM CTPENIKy Ha OaTapeu Ha
KaKyl0 CTOpPOHE.
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5.V3MeHuTh MIONIa[b U PACCTOSHUE MEXIy OOKiIankamu. (3HaueHUWE HaIucaTh B
Ta0JIHILY)

6.Uepe3  MynbrHpeecTOp  (BOJBTMETP) HM3MEPUTh  HampsikeHHE  (Pa3HOCTh
NOTEHLUAJIOB) Mexay oOkiagkamu. M3mepseM depe3 MNpOCTEHbKUX "HIynoB"
(kpacHbIif U YepHBII MPoBOA0B). KpacHsIil cTaBuM Ha “+” 00KJIaAKy, a YEpHBIN B ‘-
oOknanky. M 3HaueHue nuuiem B TaOuILy.




7.Acnionwiys dopmyisl (2) u (1), (6), (7) HyKHO HAUTH AIEKTPOEMKOCTH TIJIOCKOTO
KOHJIEHCATOpa H 3apsa OOKIagKM KOHACHCAaTopa, HDHEPTHI0 KOHACHcaTopa u
3aroJHUATH TabmuIry 1.

8.PacueTrhl HyHO MMOBTOPUTH TPH pa3a U3 MyHKTa 5-7.

9.Paccuntath cpeanee 3HaueHue C,, cpeaHioro aobcomoTHyro ACg. U
OTHOCHUTEJIBHYIO C MOTPEIIHOCTH OINpeAeNICHUs OHOU U3 EMKOCTEMH 1o hopmysam

yc
_ i=1
=10
|‘/j Cw :| C- Cf-r (7)
AC

e=—2L:100%
Co (8).

10.Pe3ynbrathl pacuera 3aHeCTH B TaOHILy 1.

TaOmnura 1.

Ne | S (m?) dm) |C E A% Ceop | ACep €
(@) | BM) | (k)

1

2

3

KouTpoJsbHbIe BONIPOCHI:

1. JlaitiTe onpenesieHne 3JIEKTPOEMKOCTH MMPOBOJHMKA. B KaknX eIMHUIAX U3MEPSIETCS
AIEKTPOEMKOCTh?

2. 3anummmTe GopMyITy JIEKTPOEMKOCTU C(HepUIECKOro MPOBOTHUKA.

3. OT yero 3aBUCHUT 3JIEKTPOEMKOCTb MPOBOAHUKA?

4. Yto Takoe KoHAEHCATOp?

5. JlaiiTe omnpeeneHue JEKTPOEMKOCTH KOHIEHCATOPA.

6. OT yero 3aBUCHUT DJIEKTPOEMKOCTh KOHIeHCaTOpa?

7. 3anumute GopMyiIy dIEKTPOEMKOCTH TIOCKOTO, HIMIUHAPUYECKOTr0, chepuiecKkoro
KOHJIEHCATOPOB.

8. BeiBenute popMyiny 3JEKTPOEMKOCTH IIOCKOTO, HJIMHAPUIECKOTO, CPepriecKoro
KOHJICHCATOPOB.

9. 3amummte dopMmyny Ui BBIUMUCIEHUS CyMMapHOW €MKOCTH Oarapeu
KOHJICHCATOPOB IPHU UX MOCIEA0BATEILHOM U MapayIeIbHOM COCIMHEHUMU.

10. BeBeaute dopmyny I BBIYHCICHHS CyMMapHOW €MKocTH Oarapeu
KOHJICHCATOPOB IPHU UX MOCIEA0BATEIbHOM U MApaIeIbHOM COCIMHEHUHU.



KonTtponupyembie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onieHku:

— OueHka «5» CTaBUTBHCS, €CIW y4YalllUCs BBHITIONHAET paboTy B MOJHOM O0BEME C
coOJIIOICHUEM  HEOOXOJMMOM  TOCIEIOBATCIbHOCTU  IPOBEICHHUS  OMBITOB U
M3MEpPECHUH; CaMOCTOSITCIIbHOM palMoHaIbHO MOHTHUPYET HEOOXOIMMBIE
000Opy/IoBaHKE; BCE OMBITHI IPOBOJMUT B YCJIOBHUSAX U pPEKUMax, 00€CTICUHMBAIOIINX
MOJTyYeHHUE TIPABWIIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOJIIOAAET TPeOOBAHMS IMPABHUII
0€30MacHOCTH TPYJa; B OTYETE MPABWIBHO M AKKypaTHO BBIMOJIHSET BCE 3aIlHCH,
TaOJIUIbI, PUCYHKH, YEPTEKHU, IpadUKu, BEIYUCICHUS; MPABWIHHO BBIMOJHAECT aHAIN3
MTOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBIMOJHEHBI TPEOOBAHUSA K OIEHKH «5», HO ObUIM
JOMYIIEHbl JIBa-TPU HEAoYeTa, HE Oojiee OJHOW HErpyool OMMOKHM M OJHOTO
HEJI04YeTa.

— Onenka «3» cTaBUTCA, €cld paboTa BBHINOJHEHA HE IOJHOCTBIO, HO 00BEeM
BBIMIOJIHECHHOM 4YacTH TaKOB, IIO3BOJISICT TMOJYYUTh MPaBWIbHBIE PE3YyJbTaThl W
BBIBO/IBI: €CJIM B X0/ ITPOBEJICHUS OIbITA U U3MEPEHUHN OBbLIN JOMYIIECHBI OIITHOKH.

— OueHka «2» CcTaBHUTCS, €ClIM paldoTa BBHINOJHEHA HE TOJHOCTBIO M 00BEM
BBITIOJTHEHHON YacTu pa0OT HE MO3BOJAT CJlieflaTh MPABUJIBLHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3BMEPEHUS, BEIYUCIICHUSI, HAOII0/ICHHS TPOU3BOIUIUCH HETIPABUIIHHO.



TeMa 3.2. 3aK0OHBI NIOCTOAHHOI'0 TOKA

YcrHblii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUUECKUM TOKOM?

2. Kakoe HanpaBiieHHE TOKA TPUHUMAETCS 32 TIOJIOKUTEIbHOE?

3.Kaxkue yciaoBust HeOOXOIUMBI [Tl CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA?

4.Yto Ha3bIBaloT cuiiol Toka? dopMyna 11 BBIYACICHUS CUIIBI TOKA.

5. KakoBa eqununa n3mepenus cuisl Toka B CI?

6. Kakoil TOk Ha3bIBaIOT IOCTOSIHHBIM?

7. ChopmynupoBath U 3anucath 3akoH OMa 11 ydacTka 1enu?

8. 3anucaTh GopMyITy 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIICHUS TPOBOJIHUKA OT
JUIUHBI, IUIOLIAH IIOINIEPEYHOr0 CEYEHUS U POJIa BEIIECTBA.

9. YUto Ha3bIBAIOT YJEIBHBIM CONTPOTHUBICHHEM NPOBOAHNKA? KakoB (pu3nueckuit
CMBICJ 3TOW BEJINYNHBI?

10.HapucoBath cxemy 3JEKTPHUYECKON 1IEMH, IBA PE3UCTOPA COETUHEHHBIX
ITOCJIEA0BATENBHO. 3alUCATh 3aKOHBI ITOCJIEN0BATENBHO COCIMHEHUS IPOBOIHUKOB.
11. HapucoBaTh cxeMy 3JIEKTPUYECKON LIETIH, 1BA PE3UCTOPA COEAMHEHHBIX
napajuienbHO. 3aMCcaTh 3aKOHBI NAPAJIENIBHOTO COEUHEHUS TPOBOIHUKOB.

12 . Hanumute Gpopmyity Juist 00IIEro CONPOTUBIIEHUS apauIeIbHO COETMHEHHBIX
IIPOBOJHUKOB:

a) 1Ba MPOBOJIHUKA;

0) Tpu u 60J1ee TPOBOTHUKOB.

12. KakoBa poJip IIyHTa, HapajuIeIbHO MTOAKIFOUEHHOTO K aMIIEPMETPY?
13.Hanumwure dhopmyiy ajist pacuera CONMPOTUBIICHUS IIYHTA, TOAKIIOUEHHOTO K
aMIIEpMETPY.

14. KakoBa poJib 00aBOYHOTO COMPOTHUBIICHHUS], MOAKIIOYEHHOTO TOCIEA0BATEIBHO C
BOJIbTMETPOM?

15. Hanmummre ¢opmyity ais pacyeTa 100aBOYHOTO CONPOTUBIIEHUS, TOAKIIOUEHHOTO
K BOJIbTMETDY.

16. 3anuiuTe GopMyJIbl JUIsl ONpeaesieHns padoThl HOCTOSIHHOTO TOKa.
17.ChopmynupoBath U 3anucaTh 3aKoH Jxoynsa- JIenna.

18. 3anummmTe GOopMyIIbI JJI pacyeTa MOITHOCTH TOKA.

19. Kakum nnpubopom usmepsiercs padbota annekTpuueckoro Toka? Kakum npubopom
U3MEPSAETCA MOIHOCTD AJIEKTPUYECKOTO TOKA?

20. YTo Ha3bIBAIOT CTOPOHHUMU CUJIaMU?

21.Yro nassiBatoT J/IC ncrounuka Toxa? Kakos ¢pusnueckuii cmbicn 3/1C? B kakux
€IMHUIIAX €€ BhIPAXKAIOT?

22. Y10 NOHUMAIOT MOJI BHYTPEHHEN Y BHELIHEN YaCThIO LIENn?

23. Y10 noKa3bIBaeT BOJIBTMETP, IPUCOEAMHEHHBIN K I10JIIOCAaM UCTOYHUKA TOKA IIPU
pa3oMKHYTOM BHemHel nenu? 11pu 3aMKHYTOM BHENIHEN Lenu?

24. ChopmynupoBath 1 3amucaTh 3akoH OMa Jy1st TOTHOM TIeTIH.

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

Kputepuu ouenku:



OtMmeTka «5»

MOJIHO PACKPBITO COJIEpKAHUE MaTepHraia

YETKO W MPABWJIBHO JIAHBI OTIPEICIICHHS M PACKPBITO COJepKaHUE TTOHSTUM, BEPHO
HCIIOJIb30BaHbl HAYYHBIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BAHbI PA3INYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OITLITOB

OTBET CAaMOCTOSITEJIbHBIN, UCIIOJI30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHWE MaTepualia

B OCHOBHOM IPAaBUJILHO JIaHBI ONIPEACIICHUS MOHITHI U UCIIOJIH30BaHbl HAYUHBIE
TEPMUHBI.

OTBET CaMOCTOSITEILHBIIN

ompeieNICHHs TIOHATUI HETIOJHBIC, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH TIPU UCIIOJIb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX ¥ 000OIIEHUIX

MIPaBUJIBHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIONIETO XapakTepa (TIO3HIIHs
MTOHUMAFOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIEp>KaHU€e y4eOHOTro MaTepHuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCErJia Mocjae0BaTeIbHO

ONpeIeJICHNs] IOHITUI HEJOCTATOUYHO YETKHE

HE HCIIOJI30BaHbI B KAUECTBE JJOKA3aTEILCTBA BBIBOABI U 000OIICHHS U3
HaOJII0JICHUM, TIOMYIICHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTIOJb30BAHUM HAYYHON TEPMHUHOJIOTUH,
OIPEJICIICHUE TTOHATUIA

MPaBUJILHBIC U YETKUE OTBETHI HA BOMPOCHI HABOISIIIETO0 U KOHKPETU3UPYIOIIETO
xapakrtepa (O3S KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIepKaHUE YUYeOHOTO MaTepuralia He PaCKpPhITO

HE JJaHbl OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIE OITMOKY B ONIPEICTICHUH TIOHSITHH, PU UCTIOJIb30BaHUU
TEPMUHOJIOTUH.

TectupoBanmue (T)

I Bapuamnur.

1. Haitnure cooTBeTCTBHE MEXIY (PU3HMUECKUMU BETMYMHAMU U €IMHUIIAMHU HX
U3MEPEHUS:

A) cuna Toka 1) BaTT



b) nanpsiokenue 2) ammep

B) conpotuBnenue 3) BOJIBT
I') MmomHOCTH 4) om
J1) paboTa ToKa 5) IKOYIb

2. Yopsi0ueHHBIM IBIKCHHEM KaKUX YaCTHI] CO3/1aeTCS DJIEKTPUIECKUX TOK B
MmeTasuiax?

A) TIOJIO)KUTENBHBIX HOHOB b) OTpHUIIaTENIbHBIX HOHOB
B) moy10KUTENBbHBIX U OTPUILIATENILHBIX HOHOB [') 3JIEKTPOHOB

3. Kakoii ¢popmynoit BeipakaeTcs 3akoH OMa JIJ1sl y4acTKa LHenu?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. ITo xakoii popmyJsie BBIYUCIISIETCS MOUTHOCTD 3JIEKTPUYECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/R T') Q=I’Rt

5. Cuna Toka, nmpoxozsmas yepe3 HuTh damibl, 0,3 A. Hanpsoxkenne Ha namme 6 B.
KakoBo 31ekTpruueckoe COnmpOTUBICHUE HUTHU JaMITbI?

A)2 OmB) 1,8 Om B) 0,5 Om T) 20 Om

6. [Ton kakuM HaIpsHKEHUEM HAXOJUTCS OJIHA U3 CEKIUI TEJIEBU30pa
conpoTtuBiicHuEeM 24 kOM, eciii cuia Toka B Heid 50 MA?

A)1,2Bb)0,12BB)12BTI) 1200 B

7. KakoBa MOIIIHOCTH JIEKTPUUECKOTO TOKA B JJamriie ipu HanpsbkeHuu 100 B u cune
toka 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MBTI') 5 kBt

8. Onpenenure HaNpsKEHWE HA KOHIAX CTAJIbHOTO MPOBOJHMUKA IJIMHOW 140 cM H
IIOIIABIO ToepedHoro cedenus 0,2 Mm%, B KOTOpoM cuiia Toka 250 MA. Yoenvroe
conpomusnenue cmanu paeno0,15 Om*um?/m.

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

9. K ucrounuky toka ¢ 3/IC 16 B u BHyTpeHHUM conpoTuBieHueM 2 OM
MOAKIIOUUIIN conpoTuBieHrne 6 OM. Onpenenure Haps>KEHUE Ha 3aKUMax
HUCTOYHUKA.

A)12BB)24BB)36BT)48 B /) 52 B



10. Kaxoli JUIMHEI HY’)KHO B3Th KyCOK CTaJbHOM IPOBOJIOKK cedenreM 0,2 Mm2,
YTOOBI B U3TOTOBJICHHON U3 HETO CIHUPAJIH MOCHE MOICOeIUHEHUS K UCTOUHUKY ¢ D/[C
6 B u BHyTpeHHUM conpoTusiieHueM 1,25 Om cuna Toka Obuia paBHa 3 A? Voenvnoe
conpomuenenue cmanu pasno 0,15 Om*vm*/m.

A)ImMB)0,75mMB)3MI") 10Mm 1) 0,11 m

IT Bapunanr.

1. HaﬁHHTe COOTBCTCTBUC MCKAY BCIIMYMHAMU U CAMHUITAMHA X U3MCPCHUA:

A) cuna Toka 1) BaTT

b) konm4ecTBO TEII0THI 2) ammep

B) conpoTtuBnenne 3) oM Ha MeTp
I') yaensHOE conpoTUBIICHUE 4) om

J1) pabota Toka 5) IxKOyIb

2. DIeKTpUYECKU TOK B MeTaJlJIaX MPeICTaBIsIeT COOOM ...

A) ynopsiio4€HHOE IBH>)KEHHE CBOOOIHBIX MPOTOHOB

b) ynopsigoueHHoe 1BM>KEHUE CBOOOIHBIX 3JIEKTPOHOB

B) xaotnuHoe (0ecnopsiiouHoe) ABMKEHUE CBOOOIHBIX TPOTOHOB
') xaoTuHOE (OECTIOPSAIOUHOE) ABUIKEHUE CBOOOIHBIX AJIEKTPOHOB

3. Kakoii ¢popmyioit BeipaskaeTcs 3akoH Jxoynsa-Jlenma?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. ITo xakoii popmyJie Berarcisgercs padoTa AIeKTPUIECKOro Toka?
A) A=I°Rt B) P=IU B) I=U/R I') Q=Ult

5. Cuna Toka, npoxojsiias uepe3 HUTh Jdamisbl, 0,5 A. Hanpsbkenue Ha amme 6 B.
KakoBo aiekTpuueckoe COnpoOTUBICHUE HUTHU JaMITbI?

A)30MB) 1,2 Om B) 0,083 OmT) 12 Om

6. [Ton kakuM HaMpsHKEHUEM HAXOJUTCS OJIHA U3 CEKIUN TEJIEBU30pa
conpoTtuByieHueM 12 kOwM, eciiu cuia Toka B Hel 100 MA?

A)1,2BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTh JIEKTPUUECKOTO TOKA B JlaMIie Ipu HanpsbkeHuu 220 B u cune
toka 0,1 A?



A) 2,2 kBt b) 0,22 kBt B) 2200 kBt I') 22 BT

8. Onpenenute HaAMPSKEHUE HA KOHIAX CTAJIbHOTO MPOBOAHUKA IuHOM 70 cM U
IO b0 TIonepeuHoro ceuenus 0,1 MMZ, B KoTopoMm cuia Toka 250 MA. Voenvnoe
conpomuenenue cmanu pasro0,15 Om*um’/m.

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

9. K ucrounuky Toka ¢ 3/]C 32 B u BHyTpeHHUM conpoTuBiieHHEM 2 OM
NOAKIIYWINA conpoTuiieHne 6 Om. Onpenennure HalpsHKEHUE Ha 3aKUMax
MCTOYHHKA.

A)24BB)48BB)72B1)96 B /) 104 B

10. Kakoii JUIMHBI HY>KHO B3STh KYCOK CTaJIbHOM IIPOBOIOKH cedeHreM 0,2 MM,
YTOOBI B U3TOTOBJICHHOW M3 HETO CIIUPAJIU MOCIIE MOACOeIMHEHNS K UCTOUHUKY ¢ DJ1C
6 B u BHyTpenHuM conpotusiienueM 1,2 OM cuia Toka Obuta paBHa 2 A? Voenvhoe
conpomuenenue cmanu pasro0,15 Om*um’/m.

A)3MB)12MB)24 M) 1,8 M) 0,36 M

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiaouu K TecTam:
Bapuanr 1

Ne Bonpoca 1 (2/3/4/5/6/7/8|9 |10
IIpaBuwibHBIH A2 T|IB|B|I''T|B|AA [A
OTBeT B3

B4

ri

A5
Bapuant 2
Ne Bonpoca 1 (2|3, 4(5/6/7|8(9/10
IpaBuabubiii | A2 | B |T'|A /B T'' T/A|A|B
OTBeET Es

B4

I'3

A5

Kputepuu ouenku:



— «2» BBICTABIISIETCS O0yUaroIIeMycs, eciu Habpan MeHee 4 0alioB;
— «3» BbICTaBIIsIETCS 00yyUaronemycs, 3a 5-6 0anios;

— «4» BBICTaBIISIETCS OOyyUarolemMycs, 3a 7-8 6aJlIoB;

— «5» BBICTaBIISIETCS O0yyaromemycs, 3a 9-10 6amios..

3aganus s camMocTosiTe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUIA)

1. YcnoBus, HeoOXOAUMBIE JIJIT BOSHUKHOBEHUS U MO KaHUS JICKTPUIECKOTO
TOKa.

2. Cwuna Toka ¥ INIOTHOCTh TOKa.

3akoH OMa JiJ1d yyacTKa LEeTu.

3aBUCHUMOCTh DJICKTPUYECKOTO CONMPOTHUBJIECHUS OT Marepuaya, JUIMHBI U

IJIONIA M MONEPEYHOTO CEUEHUS MPOBOHUKA.

3aBUCUMOCTb JIEKTPUYECKOTO COMPOTUBIICHUS POBOIHUKOB OT TEMIIEPATYPHI.

TemnepaTypHblil KO3((PUIUEHT COMPOTUBIICHHUS.

CBepXIIpOBOJIUMOCT.

DNEeKTPOJBIKYIIAS CUJIa HCTOYHUKA TOKA.

9. 3akon Oma 1 IOJIHOM IICTIH.

10.2nekTpuyeckue nenmu.

11.ITapannensHOE U MOCIENOBATEIBHOE COCAMHEHUE TPOBOJHUKOB.

12.3akonbl Kupxroda ais ysna.

13.CoequHenne UCTOYHUKOB 3JIEKTPUYECKON SJHEPTUU B OaTapero.

14.2]1C ucrtouHunka Toka.

15.3akoH JIxxoynsa — JleHna.

16.PaGoTa 1 MOIITHOCTH IOCTOSIHHOT'O TOKA.

17. TennoBoe neiicTBHE TOKA.

nalhe

X

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

Kpurepun oneHku:

OtmeTka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUaia

YEeTKO Y MPABUIILHO JIaHbI OMPEICTICHUS U PACKPBITO COAEPKaHUE MOHSATUH, BEPHO
UCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

AJI1 TOKA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 H&6HIOI[CHPII>1,
OIIBITOB

OTBET CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/IO6p€TeHHBI€ 3HaHUA.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHHEe MaTeprasia

B OCHOBHOM TPABUWJILHO JIaHBI OTIPE/IETICHUS TIOHSITHI U UCTIOh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIHN



oTpe/ielIeHUs TOHSATUN HETOJIHbBIC, JOMYIICHBI HE3HAYUTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOBIINE HETOYHOCTH MPH UCTIOJIB30BAHUN
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX ¥ 0000IIEHUIX

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAFOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOI0o MaTepualia, HO U3JI0kKEHO (hparMEeHTapHO,
HE BCErJa Mocie/10BaTeIbHO

ONpeAECICHUS MOHATUN HEIOCTATOYHO YETKHUE

HE WCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHS 13
HaOJFOICHUH, TOMYIIEHBI OIMTUOKY TTPH MX U3JI0KCHUH

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTOJb30BAaHUM HAYYHON TEPMUHOJIOTUH,
OIPEJICIICHUE TTOHATUIA

MIPABUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHNe YIEOHOT0 MaTepraja He paCKpPhITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OITMOKH B OTPE/ICIICHIUH TIOHSATHMA, TIPU UCIIOJIb30BAaHUHU
TEPMUHOJIOTHH.

JlabGopaTopHbie padoThbI

JlabGopaTopHnasi padora Ne 5

I/I3yqune 3aKOHOB MMOCJ€I0BaATC/IBHOI0 M NMAapPpaJVICJIBHOTI0 COCTUHCHUA
IPOBOJHHUKOB

Heab padoTbl: O0O3HAKOMUTHCS C pA3JIMYHBIMM METOJAaMU  M3MEpPEHUs
CONPOTHUBJIEHUS, U3MEPUTh BEJIIMYMHBI HEU3BECTHBIX CONPOTUBICHUMN, IPOBEPUTH
3aKOHBI [TOCJIE0BATENBHOTO U MAPAJUIEIBHOTO COEAMHEHUSACONPOTUBICHU .

IIpuGopsl W NPUHHANIEKHOCTH: PEOXOpA, Mara3uH COIPOTHUBIICHH,
PE3UCTOPBI C HEM3BECTHBIM CONPOTUBIIEHUEM, raJlbBAHOMETP, UICTOYHUK TOKA, KIIOY,
peocrar.

KPATKASA TEOPUSA
B ¢usuke paznuyaroT npoBOJHUKH MEPBOro M BToporo poaa. [Ipoxoxknenue Toka
B IIPOBOJHMKAX MEPBOr0 POJIa HE CBSA3AHO C U3BMEHEHUEM MX XHMHUYECKOW NPHUPOABI U
3aMETHBIM [IEPEHOCOM BelecTBa. K HUM OTHOCSTCS BCe METalIbI.
B npoBogHMKAax BTOPOrO pojia MPOXOXKIAEHUE TOKAa CBSA3AHO C XMUMHYECKUMU
WU3MEHEHUSIMU, BEIYIIMMU K BBIJACICHUIO COCTABJISIOIIMX 3TH MPOBOJHHUKYU BEIIECTB B



MECTax HMX CONPUKOCHOBEHHUS C JAPYTMMH MPOBOJHHMKAMU. PacrijaBieHHBbIE COJIH,
pPacTBOPHI COJIEH, KACIIOT, IIEJIOYEH SBISIOTCS MPOBOJHUKAMU BTOPOrO POJa.

Ecny B OHOPOJHOM ydYacTKe LIENU CO3/aTh 3JIEKTPHUYECKOE MOJIe, TO B 3TOM
y4acTKE BO3HHMKAeT »JJeKTpuuyeckuid Tok. Co3gaHHOE TIoJie XapaKTepU3yeTcs
HarpsbkeHueM U, PUII0’KEHHBIM K y4acTKy IEIu.

B pesynbrare omnbiToB OM yCTaHOBWJ, YTO MpPH IOCTOSHHOM TeMIiepaType
OTHOIIEHUE HampsbkeHust U Ha KOHIaX MPOBOJHHMKA K CWJIETOKA I B HEM SIBIIAETCS

MOCTOSHHOW BEJINUYMNHOM
U

R = 7= const

DTy BEIWYMHY Ha3bIBAIOT JJIEKTPUYECKUM CONMPOTUBJIECHWEM R yyacTka Lenu
(mpoBonHuka). CoOrjaacHO »BJIEKTPOHHOMW TEOPUHU, COMNPOTUBICHHUE METATUMYECKHUX
IIPOBOJJHUKOB 3JIEKTPUYECKOMY TOKY BO3HMKAET BCIEIACTBUE TOTO, YTO HOCUTEIN TOKA
— DBJIGKTPOHBI MPOBOJIUMOCTH — TMPU CBOEM JIBUIKEHUM HUCIIBITHIBAIOT COYAAPECHUS C
MOHAMHU KpHUCTAIIMYECKON pemieTku. [Ipu 3ToM ABHXKyIIHMECsS 3J€KTPOHBI MEPENaroT
MOHAaM 4YacTh CBOEM DSHEpPruHM, NPHOOPETEHHOW TpH CBOOOJHOM Mpodere B
ANEKTPUYECKOM TI0J€. DHEprus, NepelaHHas HOHaM, NPEBPAILAECTCd B SHEPIHIO
OecropsIOYHOT0 KOJIeOaHUsI MOHOB, T. €. BO BHYTPEHHIOIO HSHepruto. Pasznuuue B
COMPOTHUBJICHUU PA3TUUYHBIX METAIJIOB OOBSICHAETCS Pa3IMYUEM CPEIHUX CBOOOIHBIX
npoOEroB AJIEKTPOHOB M KOJIMYECTBA CBOOOJHBIX 3JIEKTPOHOB B EIUHHIE O0bEMa
MeTala.

Enununeit conporuBnenus B cucreme CHU  sBasercs om (OM), paBHBII
CONPOTHUBJIEHUIO TAaKOTO0 MPOBOJIHMKA, B KOTOPOM NpH HampsbkeHun 1 B Teder Tok
cwion 1 A. Benuumna, oOparHas CONMPOTHBICHHUIO, HA3BIBAETCS MPOBOJAUMOCTHIO.
Eaununeil npoBOAMMOCTU SIBJIAETCS BEJIMYMHA, 0OpaTHasoMy, - cuMeHc (CMm).

JUiss  OAHOPOJHOTO  LWJIMHIPUYECKOTO  TMPOBOJAHHMKA  CONPOTHBIICHHE
onpenensercs no Gpopmysre:

rje [ - JJInHa TPOBOJAHUKA; S - IUIONIAAb MOMEPEYHOTO CEYEHUS MPOBOIHUKA; O

- YAEJIbHOE CONPOTUBIIEHUE MaTepHalia, U3 KOTOPOTrO U3rOTOBJIEH MPOBOIHUK.
UucnoBoe 3HAYEHUE YACIBHOTO COMNPOTUBICHHS O PAaBHO COMNPOTUBIICHUIO
IPOBOJHMUKA JUIMHOM 1 M, a IUIOIaabs MOIEPEYHOro cedeHus pasHa 1 M2 Exmamna
YVACJIBHOTO COMPOTUBJICHUST HOCUT HazBaHue «oMm — MeTp» (Om*Mm). Benuuuna,
oOpaTHasi yACJIbHOMY CONPOTHUBJICHUIO, HA3BIBACTCSA YIEIBHOM MPOBOJUMOCTHIO

Marepuana:
1

g=-
. p
Enununa yaenbHON TPOBOIUMOCTH — «CHMEHC Ha MeTp» (CM/Mm).

Hannune npumeceil B METAaUIMYECKOM IPOBOJHUKE YBEIMYUBAET €TI0 YACIBHOE
conpoTtuBiieHHe. B Tex ciydasx, rae TpedyeTcs MajJoeCONpOTHBIIEHHE IPOBOJIOB,
IIPUMEHAIOTCS YUCTblE MeTauibl. MeTaulnyecKue CIulaBbl IPUMEHSIOTCS U1
NOJTy4€HUs OOJIBIIMX 3HAYEHUI CONIPOTUBIICHUH.

ConpoTuBIiIeHHE TIPOBOJHUKOB M3MEHSIETCS IPU M3MEHEHUU MX TEMIEPATYpBHI.
[Ipn yBenmyeHun TeMIIEpaTyphl CONPOTUBIECHUE METANINYECKUX IPOBOJHUKOB



YBCIINYNBACTCA. 3aBUCUMOCTH YACJIBHOTO COIIPOTUBJICHUA oT TEMIICPATYPhI
xapaKTepmyeTCﬂ TeMHepaTypHBIM KOBCI)(l)I/ILII/IeHTOM COHpOTI/IBJIeHI/Iﬂ a JAHHOTO
BCUICCTBA. @ = i %

JIns MHOTHX TIPOBOJHHMKOB (B T. 4. METAJUIOB) IPH HEOOJBIIUX HHTEPBaIax
TEMIICPATYPbl 3aBUCHMMOCTb YACIIBHOI'O  COIIPOTHUBJIICHUA P OT TCMIICPATYPhI
OITUCBIBACTCA J'II/IHeI\/IIHBIM 3aKOHOM:

p = po(1l+ at),

e po — yaenabHoe conporusnenue npu 0°C; ¢ — remneparypa nposoaauka, °C;
Q — CpeHUN TeMnepaTypHbId KOA(PPHUIIUEHT CONMPOTUBIICHUS JIJIS ONPEACIICHHOTO
WHTEpBaJia TEMIIEpaTyp.

I[J'I}I TOYHBIX I/I3MepeHI/II71 HOJ'IBBYIOTC}I ME€roaaMu, CBOIAIIMMUCA K CpaBHeHI/IIO
U3MEPSIEMOr0 COMPOTHUBJICHUS CO CTaHAAPTHBIMU (dTasioHamH). OJHUM U3 HHUX
ABIICTCA MCTOJ MOCTA ITIOCTOAHHOI'O TOKa (MOCTI/IK yI/ITCTOHa). HpHHIJ;I/IHI/IaJIBHaSI
CXEMa ME€ToJa MOCTa 6I>IJIa pPacCMOTPCHA BBIIIIC.

HOPAIAOK BBIIIOJIHEHUSA PABOTbBI
3ananue 1. U3mepeHne cOnpoTHBJICHUS PE3UCTOPA ¢ MOMOIIBI) MOCTA
Yurcrona.

1. CoOpaTh IEKTPUUYECKYIO IIEMb [0 CXeMe, TPUBEICHHOM Ha puc. 1.

2. IlocraButs nBuxok C peoxopaa AB B cpeliHee MOJ0KEHUE.

3. CobasancupoBaTh MOCT MOJ0OPOM COMPOTHUBICHUN Ry, TaKk 4TOOBI MOKa3aHUS
raJlbBaHOMETPa OKa3aJIUChb PaBHBIMU HYJO. 3HaueHus1 Ry, L, L, 3anucaTth B
Tabm. 1.

Rx Rm

\
A ! ¢ B

— [+

R

SA

+

4. HaiiTi HEM3BECTHOE COMPOTHUBIICHUE 110 (popMyIie:

Ly
RX - Rm E
S.tne Ly u L, — nnouHa mnpoBosioku peoxopaa Ha ywactkax AC u CB

cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynpTar 3anectu B Ta01. 2.
6. IloBTOpUTH M3MEpEHUS YKa3aHHBIC B MI. 3, 3 ele ABa paza, CMECTHB JABHKOK
peoxopa BIIPaBO U BIEBO OT CPEAHETO MOJIOKECHHUS.



7. BpUMCIUTH CpeiHee 3HAaUCHHE U3MEPEHHOTO PE3UCTOPA.

Tabnuya 1
No Rm, Ll, Lz, Rl, o
Om M M OmMm Ry,
Om
8. AHAJOTUYHO U3MEPUTh  CONPOTHUBJIICHHWE  BTOPOrO  pE3UcTopa U
3amMcaTh OKOHYATEIIbHBIC PE3yIbTaThl B TA0I. 2.
Tabnuya 2
NQ Rm, L], Lz, Rz, .
Om M M Om Ry,
OMm

3ananue 2. IIpoBepka 3aKOHOB MOCJIEI0BATEJHLHOI0 M MAPALIEJIbHOIO
coeIMHEeHN Pe3rCTOPOB.
1. TTonw3ysck
COCJIMHEHUI, paccuuTaTh OOIlEE COMPOTHBICHHE PE3UCTOPOB, MU3MEPEHHBIX B
3alaHNH 2.
2. CpaBHHUTD U3MEpEHHBIE 3HAUCHUS R,oc U R, ¢ BbIuncieHHbIMU. Clienarhb
BBIBOJI O BBIMOJIHSIEMOCTH 3aKOHOB
COEIMHEHN PE3UCTOPOB.

dbopmynamu

IMOCJIICOOBATCIBHOI'O u

IMapaJuICIIbHOI'O

MMOCJICAOBATCIIbBHOI'O W IIapaJlZICIIBHOI'O

Tabnuya 3.
Ne R, L1, Ly, Rnap 5, [Ruap - Rnap _m
Om M M Owm Om OMm
Tabnuya 4
No R, Li, Lo, Rnoc 3. Rnoc » Rnoc _m -
Om M M Om Om OMm

KoHTpoabHbIe BONpochl
1. OOBsicHUTE NPUHLIMII IEUCTBUS POCTEUILIErO0 OMMETpA.



2. B 4eM KOHCTPYKTHBHOE OTJIMYUE aMIIEPMETPA, BOJBTMETPA, TAIbBAHOMETPA
MarHUTO3JIEKTPUUECKON CUCTEMBI?

3. Kakumu mnpeumyiiectBaMu 00J1alaeT METOJ| OMNPEETICHUS] COMPOTUBIICHUS
MOCTOM YHUTCTOHA IO CPABHEHHIO C METOJOM aMIIEpMETPa U BOJIBTMETpA?

4. Tlouemy ommOKa U3MEPEHUN MOCTOM YHUTCTOHA MEHBIIE, €CIUCOTPOTUBICHUE

Ry v Ry, 6;IU3KU APYT K IpyTry?

[Touemy OOJTBIIMHCTBO rajJbBaHOMETPOB UMEET LKAy C HyJIEM MocepeanHe?

6. MOXHO JI1 B cXeMe€ MOCTa YHUTCTOHA IMPOU3BOJINUTh U3MEPECHUS, IOMEHSB
MeCTaMH TAIbBAHOMETP U UCTOYHUK TOKA?

7. Hapymaercss mu paBHOBECHE MOCTa YUTCTOHA, €CJIM U3MEHUTH BEIUYUHY
HaIpPsHKEHUS] ICTOYHHUKA TOKA?

8. BriBecTu yci0BuUs paBHOBECUS MOCTa Y UTCTOHA, UCIIOJB3YA 3aKoHbl Kupxroda.

hd

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

Kpurepun oneHku:

— OueHka «5» CTaBUTHCS, €CIIM yYAIllMICS BBITIOIHSAET paboTy B IMOJHOM 00BEME C
coOIIOICHUEM  HEOOXOJIMMOM  IMOCIIEIOBATCIbHOCTU  IPOBEJCHHUS  OMBITOB U
U3MEPEHUN; CaMOCTOSATEIILHOU paloHaJIbHO MOHTHPYET HEOOXOIUMBIE
000py/I0BaHKE; BCE OMBITHI MPOBOJAMT B YCIOBUAX U PEKHUMAX, OOCCIECUHUBAOITUX
MOJIYYCHHUE TPABUIBHBIX PE3yJbTaTOB M BBIBOJOB; COOMIOAACT TPeOOBAaHMS IMPaBUI
0e30macHOCTH Tpy/Aa; B OTUETE MPABWIBHO W aKKypaTHO BBITIOJHSICT BCE 3aIlvCH,
TaONHIIBI, PUCYHKH, YEPTESKU, Tpa(UKH, BEIYUCICHUS; TTPABUIIHLHO BBITTOTHICT aHAIN3
MTOTPEIIHOCTEN.

— Omenka «4» CTaBHUTCS, ©CIU BBIMIOJHEHBI TPEOOBAHHUS K OICHKUA «5», HO OBLIN
JOMYIIEHBI JIBa-TpU HeAouYeTa, He Oojiee OJHOW HErpyool OMMOKM M OJHOTO
HeI0YEeTa.

— Onenka «3» craBUTCS, €clid paboTa BBHINIOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOH YacTH TaKOB, TO3BOJISCT IOJAYyYUTh TNPABUIBHBIE PE3ylbTaThl U
BBIBO/IBI: €CJIM B XOJI¢ TTPOBEICHUS OIbITA U U3MEPEHUHN OBLIN JOMYIICHBI OIIHOKH.

— OueHka «2» CcTaBHTCS, €clIM paboTa BBHIIOJHEHA HE TIOJHOCTBIO M 00BEM
BBITIOJITHCHHOH dYacTH pa0OT HE IMO3BOJIAT CHACNATh IPABWJIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPCHHUSI, BEIYUCIICHHS, HAOTIOICHUS PON3BOIMIINCH HETIPABHIIBLHO.

JlabopaTopHbie PpadoTHI

NHcTpyKunoHHAs KapTa K JjadopaTopHoii padore Ne 6

Tema 3ansaTusi: usMeputb OJ[C u omnpeneneHue BHYTPEHHETO COMNPOTUBIICHUS
HMCTOYHUKA TOKA.

Heap 3aHATHA: HAYYUTHCA SKCIEPUMEHTaNIbHO, u3MepsiTh IDJIC U BHYyTpeHHee
CONPOTUBJIEHUE UCTOYHUKA TOKA.



Ilepen HavyaoM 3aHATHA He00X0AMMO 3HATh. 3aKoH OMa /711 yyacTKa LIENH, 3aKOH
Oma 111 TOJTHOM 1L[enH, KaK MOJKJIFOYAI0TCS B LETb NPUOOPHI U3BMEPEHHUS CHIIBI TOKA U
HANPSDKEHUS, TEXHUKY 0€30MacCHOCTH MpU padOTe € ANMEKTPUIESCKUMH LICTISIMU.

Ilociie oxkoHYaHMsA 3aHATUS He00X0AMMO yMeTh. CoOUpPATh AIEKTPUUYECKUE ILIETIH
NapajuleIbHO  COCAUHEHHBIX  IPOBOJHUKOB, CHHUMAaTh IIOKa3aHHUs MpUOOpOB,
PacCUUTHIBATh [TOJIHOE COPOTUBIICHUE NAPAJUIEIbHO COEIMHEHHBIX POBOIHUKOB.
Oo0opyaoBanme: KOMIbIOTEP, IHTEpHET, THCTPYKLIMOHHAS KapTa.

Coaep:xanue u Teopusi.
Bo3HUKHOBEHHE Pa3HOCTU MOTEHIIMATIOB HA MOJIOCAX JII0OOTO0 MCTOYHUKA SIBISETCS
pe3yJbTaTOM pPa3/ICNICHUs] B HEM IOJIOKUTEIbHBIX U OTPULATENBHBIX 3apAIOB. JTO
pazzeneHue IporucxXouT baroaps paboTe, COBEpIIaeMOil CTOPOHHUMU CUJIAMHU.
Cuibl HEANIEKTPUUECKOTO MPOUCXOXKACHUS, NEHCTBYIOIIME HAa CBOOOJHBIE HOCUTENN
3apsia CO CTOPOHBI ICTOYHUKOB TOKA, HAa3bIBAKOTCSI CTOPOHHUMU CUJIAMHU.
[Ipy nmepemenieHun dJIEKTPUYECKUX 3apsAA0B I10 LIENU ITOCTOSHHOIO TOKAa CTOPOHHHUE
CHWJIBI, ICUCTBYIOIINE BHYTPH UICTOYHUKOB TOKa, COBEPILAIOT padoTy.
®duznyeckas BeIUYMHA, pPaBHAs OTHOIICHHIO padOThl Ac CTOPOHHUX CHJI IIPH
IIEPEMEIICHNM 3apsAa ( BHYTPM HCTOYHMKA TOKAa K BEJIMYMHE OTOTO 3apsAna,
Ha3bIBAETCS NEKTPOABMKYLIEH cuioi nctounuka (31C):
e = =2
g
S/1C onpenensiercss pabOTON, COBEPIIAEMO CTOPOHHUMHU CUJIAMH MPU MEPEMEIIEHUN
€AMHUYHOIO IOJIOXKUTENIBHOIO 3apsAaa. OJNEKTPOJABHKYINAS CHJIA, KaK U PA3HOCTb
NOTEHUHUANOB, u3Mepsercs B BosbTax. UroOsl u3meputh IJIC ucTOYHMKA,
HaJI0 PUCOEIUHNUTH K HEMY BOJIBTMETP IPU PA30OMKHYTOM LIETIH.
M cTOYHUK TOKA SBIISIETCS MPOBOAHUKOM M BCErJa UMEET HEKOTOPOE CONPOTHUBIICHUE,
IIOATOMY TOK BBIJEISAET B HEM TEIUIO. JTO CONPOTUBIECHHUE HA3bIBAOT BHYTPEHHUM
COMPOTUBJIEHUEM UCTOYHUKA U 0003HAYAIOT T.
Ecnu nenb pa3zoMkHyTa, TO paboTa CTOPOHHUX CHJI IPEBPAIIAETCS B MOTEHIIMAIBHYIO
DHEPrUI0 HCTOYHMKA TOKa. [IpM 3amMKHYTONM wHenu 53Ta MOTEHIMAaJIbHAas DSHEPrusd
pacxoayercss Ha pal0oTy MO TNEPEeMEIICHUIO 3aps/ioB BO BHEIIHEH Menu ¢
COIIPOTUBIIEHUEM R M BO BHYTpEHHEW 4aCTH LENH C CONPOTUBICHUEM T , T.€. € = IR +
Ir.
Ecnmn uens cOCTOMT W3 BHEIIHEW YacTH CONPOTUBIEHMEM R W BHyTpeHHeER
CONPOTHUBJIEHUEM I, TO, COTJIACHO 3aKOHy coxpaHeHus sHepruu, JJC ucTouyHHKa
OyAeTr paBHAa CyMMe€ HampsDKEHUH Ha BHEIIHEM M BHYTPEHHEM YydacTKaX LEenu, T.K.

npu HICpeMCIICHUA 110 SaMKHYTOﬁ oery| 3apsaa BO3BpaliaCTCa B HCXOJHOC

e=IR+1Ir
MOJIOKCHHUEC , rne IR — HanpsbKeHUWe Ha BHEIIHEM ydacTke nenu, a Ir -

HaIpsHKCHUC HAa BHYTPCHHEM YYAaCTKC LICIIN.
£

I=
Takum oOpaszom, JiJis ydacTka 1enw, coaepsxariero IJ1C: R+r

Ota ¢opmyna BelpaxkaeT 3akoH OMa Ui MOJIHOM IIENU: CHJIa TOKa B TOJIHOM
ey MpSAMO MPONOPLMOHATIBHA BJEKTPOABIKYIIEH CHUJIE HCTOYHUKA U OOpaTHO
MPONOPLIHUOHAIIBHA CYMME COMPOTUBIICHUI BHEIIHETO U BHYTPEHHETO YYaCTKOB LIETH.



Yacto MCTOYHUKH 3HeKTpI/I‘IeCKOﬁ OHCPIrunM COCANHAIOT MCKIAY coOoi JIIA
IIUTaHUsA OCIIH. COGI[HHGHI/Ie HNCTOYHHUKOB B 6aTapeIO MOJKET OBITh IIOoCJICA0BATCIIbHBIM
" 1mapaljICIIbHbIM.

IIpu mocaexoBaTeIbHOM  COCAMHEHHMH [JABa COCEIHHX HMCTOUYHHKA
COCIMHAIOTCHA PAa3HOUMECHHBIMHA MMOJIOCAMH.

HOJ'IyI-II/IBIlIaHCSI IIpH MOCJICAOBATCIIBHOM COCANHCHUN aKKYMYJIATOPHAA 63.Tap€51
HMCECT Ty KC CMKOCTb, UYTO MU Y OAMHOYHOI'O AKKYMYJIATOPA, a4 HAIIPAKCHHUC TaKoOM
aKKyMYJIATODHOW 0Oaraped paBHO CyMME HAmNpsHKCHHH BXOAANIMX B HeEe
aKKyMyJIATOpoB. T.e. ecliM aKKyMyJsTOPbl HMMCIOT OJMHAKOBBIC HAIPSDKCHHUS, TO
HanpspKeHUEe O0aTtaper paBHO HAINPSHKCHHIO OJTHOTO aKKyMYJISTOpa, YMHOKCHHOMY Ha
KOJINYECTBO aKKyMYJIATOPOB B aKKYMYJISITOPHOM OaTapee.

e I e e —
|

O

1. DJIC 6arapeu paBHa cymme DJIC oT/IeTbHBIX UCTOUYHUKOB €= €] + € + €3

2. O0mee compoTHBJICHHE OaTaper HCTOYHHUKOB PaBHO CyMME BHYTPEHHHX
CONPOTUBJIEHUIN OTIEIBHBIX UCTOUHUKOB Igarapen= I'1 + I2 + I3

Ecnmu B Garapero coeuHEHBI N OAMHAKOBBIX UCTOYHUKOB, To DJIC Oarapen &= ng; a
CONPOTHUBJIEHUE TGarapen= NI'|

ne

3. Cuiia ToKa B TakOM Lenu 1o 3akony Oma Rar

IIpu napa/uleJIbHOM COE€IMHEHHMHM COCJIUHSIIOT MexXaAy co0oil Bce
MOJI0KUTEJIbHbIE  BCE OTPUIIATEIbHbIE MOJIIOCHI IBYX MJIM N HCTOYHUKOB.

[TapannenbHO COCOUHSIOT TOJBKO UCTOYHHUKHU C OJUHAKOBOM
OJIC. TlomyuuBmiascs Tpu TapauIeIbHOM COCIMHEHUH aKKyMYJISITOpHas OaTapes
HMEET TO K€ HaNpsHKEHWE, YTO M y OJMHOYHOIO aKKyMYJISITOpa, & €MKOCTb TaKOM
aKKyMYJISITOpHOM 0aTaper paBHa CyMME €MKOCTEH BXOMSIIMX B HEE aKKyMYJISITOPOB.
T.e. ecnu aKKyMyJIATOPBI UMEIOT OJJMHAKOBBIE EMKOCTH, TO €eMKOCTh aKKYMYJISITOPHOM
OaTaper paBHA EMKOCTH OJIHOTO AaKKyMYJATOpa, YMHOXXEHHOM Ha KOJUYECTBO
aKKyMyJIITOpOB B Oartapee.

+ + - - -

—

dg |
il il Rl bl

+ - -
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1. B/1C Garapen 0 JMHAKOBBIX HICTOUHUKOB paBHa IJ]C 0JTHOr0 UCTOYHUKA. €= €= & =
€3
2. ConpotuBieHue 6atapeyd MEHbILE, YEM COIPOTUBICHUE OJTHOTO UCTOYHHKA I'sarapen=
ri/n

» 3
3. Cuna ToKa B Takoii Lenu 1o 3akony Oma ~ K+rix

DJexTpuueckas JHEPTUs, HAKOIUICHHAas B aKKyMYJSTOpHOW Oarapee paBHa
CyMME SHEPIrHil OTAENbHBIX AKKyMYJSTOPOB (TIPOM3BEACHUIO PHEPTUN OTICIbHBIX
aKKyMYJISITOPOB, €CIU aKKyMYJATOpPbl OJWHAKOBBIE), HE3aBUCUMO OT TOTr0, Kak
COEAMHEHBI aKKyMYJISITOPHI - HapaJUIEIbHO WU MOCJIEI0BATENBHO.

BuyTpeHHee CONpPOTUBIIEHHE AKKYMYJISTOPOB, HW3TOTOBJIEHHBIX [0 OJIHOU
TEXHOJIOTHH, MIPUMEPHO oOpaTHO MPONOPIIMOHAIBHO €MKOCTH
akkymyssitopa. IloaTomy T.K. Tpu  mOapayieIbHOM  COCAMHEHUU  E€MKOCTh
aKKyMYJISITOPHON OaTapen paBHAa CyMMe €MKOCTEH BXOJSINHUX B HEE aKKyMYJISATOPOB,
T.€. YBEJIMYUBACTCS, TO BHYyTPEHHEE COMPOTUBIICHUE YMEHBIIIACTCS.

Orcrona ¢ =I,R +Iir £ =I,R, +1,r

[Tockompky L: R, =U, g I.R, =U. 10
U, +1I,r =U, +1,r I/IJ'II/II1r -I,r =U, - U,

U2_U1

Otcrona cnenyer, 4To BHYTPEHHEE CONPOTHUBICHUE NCTOYHUKA TOKA L-1,

(D
adDJIC 6ymer —€ =U, + I,7 (2)

Onucanue yCTAaHOBKH
Onpeaenenne 3[1C n BHYyTPEHHEro CONPOTUBNEHUS BHPTYaJIbHOM
WCTOYHMKA TOKA J1200paTOPHON PadoThI
Mapamerpsi Toka Lienu DKCHepUMEHTAIbHAS
BoiBepure U= 457 B
MCTOHHIK TOKG - YCTaHOBKA MPECTaBICHA
Ha pucyke. B neBo
BEPXHEM yIiy
IIPEACTABIICHA  IIaHEIb
«MCTOYHUK TOKa», Ha
KOTOPOW MOYKHO
BBIOpATh OJUH W3 MATH
HWCTOYHHUKOB TOKa. BHU3Y
PacIIOJIOKEH KJIFOY.
KOTOPBI ~ HEOOXOAUMO
OyZneT 3aMbIKaTh IIOCIHE
DKCIIEPUMEHTA. B
KpaliHEM HIDKHEM
IIPaBOM yTIIy
pacnoyio)keH peoctaT. MOXHO nepeMelarb MOJA3YHOK W MEHATh 3HAaYeHUE
conpoTuBieHus. Vcnonap3ys NPEACTaBICHHYIO YCTaHOBKY, JOCTHUTaeTcs Iellb
MIOCTABJICHHOM TaO0OpaTOPHOI padOTHI.
Ili1aH BbINOJIHEHUsS PadOTHI

UCTOUMK 1

_ MCTONHNK 2

* MCTOMHNK 3
_ ACTONHNK 4

_ MCTONHWK 5




1. ITepeitauTe 1o

ccpuike https://www.youtube.com/watch?v=H8F2aQzK7j0 npocMoTpuTe BUIAEOYPOK
KOTOPBIN MOSICHUT, KaKUM 00pa3oM IMpOBOAUTCS 1abopaTopHasi paboTa B peasibHbIX
YCIIOBHUSX.

2. llepeiinute no cepuike http://mediadidaktika.ru/mod/page/view.php?id=380

Y BBINIOJIHSNTE NOCIIEA0BATENbHOCTD IEUCTBUMN, ONMCAHHBIX HUXKE.

1.3ananue. Paccuumaiime 3/]C u énympennee conpomuenenue yenu.

1. 3anycTUTh BUPTYaJIbHBIA CTEH]

2. BriOepute HCTOYHUK TOKA 1.

3. Kypcopom HaBOIMM Ha KJIIOY U 3aMbIKAEM LIEITb.

4. KypcopoM HaBOAMM Ha peocTaT, JBUTAaeM MOJI3YHOK PeocTara.

5. YcraHoBHTE MON3YHOK peocTaTa NpUOIU3UTEIBHO B CPEIHEE MTOJIOKEHUE, H3MEPHTE
cuiy Toka I3 u nanpsokenue U, |, 3anecute B Tabmumy 1.

6. IlepenBUHBTE MON3YHOK peocTara, usMepbTe cuny Tokalz m manpskenue Us |
3aHecuTe B TabmuIy 1.

7. Bpruucnure BHyTpeHHee conpotuBieHue ru  J/JC & mcroyHMKa TOKa 1O
dopmynam (1) u (2)

8. Pe3ynbpTaThl U3MEpPEHUI U BBIYUCICHUH 3aUIIUTE B TA0IUILY 1.

9. BeInoHHUTE TaKue e ACUCTBUS JJI1 HCTOYHMKOB Toka 2,3.4,5.

Tabmuma 1.

N H/H €I/I3M., B Il,A Iz,A Ul,B Uz,B Rl,OM Rz,OM I',OM €131,1'{.,]3

10.Cnenate BBIBO.

KoHTpoJibHBIE BOIIPOCHI.

1.ITouemy nmoka3zaHusi BOJIBTMETPA ITPU PA30MKHYTOM M 3aMKHYTOM KJIFOUE Pa3IU4HbI?
2.Kak noBeIcUTh TOYHOCTH U3Mepenus J/]C ncrtounnka Toka?

3.MoxeTe 11 Bbl IPEMIOKUTH Apyrue crnocoObl uamepenus IJ{C 1 BHyTpeHHEro
CONPOTHUBJIEHUSI NCTOYHUKA TOKA?

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

Kpurepun oneHku:

— OreHka «5» CTaBUTHCS, €CIIN yUYaIIHACS BBITIONHSIET padOTy B ITOJTHOM 00BEME C
cOOTI0/IeHNEeM HE0OXOAMMOM MTOCIIeI0BATEILHOCTH MPOBEJCHUS OTBITOB U
U3MEPECHHI; CAMOCTOSATEIIHLHON PAIIMOHAIIBHO MOHTHUPYET HEOOXOIUMBIC
000pyTIOBaHUE; BCE OIBITHI IIPOBOJIUT B YCIOBHUSAX U PEKUMaX, 00€CIICUMBAIOIIIX
MOJTyYeHHUE TIPABHIILHBIX PE3YJIbTaTOB U BBIBOJIOB; COOJIIOIAET TPEOOBAHUS MTPABIIT
0€30I1acHOCTH TPY/Q; B OTYETE MPABMIIHO M aKKypaTHO BBITIOJTHSCT BCE 3aIKCH,
TaOJUIIBI, PUCYHKHU, YePTEKHU, TPADUKH, BEIYNCIICHHS, TPABUIHHO BBIMOIHSICT aHATHN3
MOTPEIIHOCTEM.


http://www.youtube.com/watch?v=H8F2aQzK7j0
http://mediadidaktika.ru/mod/page/view.php?id=380

— OueHKa «4» CTaBUTCS, €CIIU BBIITOJHEHBI TPEOOBAHUS K OIICHKH «5%», HO ObUIH
JOMYLIEHBI IBA-TPU HEJOYETA, HE 00JIee OAHON HErpyOOil OIIMOKU U OJJTHOTO
HesloueTa.

— OueHka «3» cTaBUTCS, €ClIM paboTa BHIIOJIHEHA HE IOJHOCThIO, HO 00beM
BBINOJIHEHHON YaCTH TaKOB, ITO3BOJISIET MOJYUYUTh MIPABUIIbHBIEC PE3YIbTATHI U
BBIBOJIBI: €CITU B XO/I€ ITPOBECHHUS OIBITA M M3MEPEHUIN ObLIN JIOMYIIEHBI OITHOKH.
— Onenka «2» cTaBUTCS, €ClIM paboTa BBINOJIHEHA HE TIOJTHOCTHIO U 00BEM
BBITIOJTHEHHOM YacTH paboT HE MO3BOJIAT ClIeTaTh MPaBUIbHBIX BHIBOIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOICHUS POU3BOIUINCH HEMTPABUIIBHO.

JlabopaTopHblie padoThI

HNHcTpyKnnoHHAst KapTa K JadopaTopHoii padore Ne 7

Tema 3ausiTUs: OnIpeieNieHUE YIeIbHOTO CONPOTUBIICHUS MMPOBOJTHUKA

Heanr 3aHaTHS: ONpEACICHUE YJEIBHOTO AJIEKTPUYECKOTO  COMPOTUBIICHUS
PE3UCTOPHOTO MPOBOA IO TEXHUIECKOMY METOTY.

Ilepen HayaI0M 3aHATHS HEOOXOAUMO 3HATH: YTO TaKOE YACIbHOE COMPOTUBIICHUE
M OT 4CT0 OHO 3aBUCHUT, 3HATb IIPHUHIIUII I[GﬁCTBHe HN3MCPUTCIIbHBIX HpI/I60pOB.

ITocie okOHYaHUSI 3aHITHSI HEOOXOAMMO YMETh: BBIUHCIATH  YACIHHOE
COMPOTHUBJICHUE MPOBOAHUKOB JJI PA3IUYHBIX METAIIOB.

OO6opynoBanme: komnbiotep, IHTepHET, MHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.

Knacc ycTpolcTB, KOTOpbIE MPUMEHSIIOTCS JII1 U3MEPEHUS SJIEKTPUUECKUX BEJIUYMH,
Ha3bIBAOTCS AJIEKTPOU3MEPUTEITBLHBIMU NPUOOPAMH.

y ¥ - Cy1iecTByrOT 0o0JIbIIIOE
¢ 08 10 1 KOJIMYECTBO Pa3IMYHBIX
0f i i ol
oy, et 3JIEKTPOM3MEPHUTEILHBIX IPHOOPOB.
RN Je | npezen
\y / U3MEpeHUs
4 ; ITo MPUHIIAITY e CTBUS
0
A AJIEKTPOUZMEPUTEIbHBIC puOOpHI
‘“"ﬁj“”‘ ~OerL HOApA3AEISIOTCs  Ha  CIEAYIOIINE
- . OCHOBHBIE THUIIBI:
o 3 1. [Tpubopsl

b MarHUTORJIEKTPUUECKON CUCTEMBI n
Ki1ace E'f»?%?éi OCHOBaHHbIE Ha TIPUHITUTIE
oo B3aMMO/JICUCTBUSL KATYIIKU C TOKOM U
BHEIIIHETO MarHUTHOTO MOJIs, CO3/IaBa€MOT0 MOCTOSIHHBIM MarHUTOM.

2. [IpubopsI ANEKTPOIUHAMUYECKON CUCTEMBI $ , OCHOBAHHBIE HA IIPUHLINIIC
ANEKTPOAMHAMHUYECKOTO B3aUMOACHCTBHS IBYX KaTylLIEK ¢ TOKAMH, U3 KOTOPBIX OJHA
HEIOJBW)KHA, a Apyras IMOJBHXHA.

3. ITpubophl PIEKTPOMArHUTHON CHUCTEMBI { , B KOTOPBIX HCIOJIb3YETCS
IIPUHIMIT B3aWMOJICMCTBUS MArHUTHOTO TOJIS HEMOABHKHOM KAaTYIIKH C TOKOM H
MOABMKHOM KEJIE€3HOM INIAaCTUHKN, HAMAarHMYEHHON 3TUM MOJIEM.



4. TennoBble W3MEPUTEIBHBIE NMPHOOPHI, MCIOIB3YIOIINUE TEIJIOBOE JEHCTBHUE
AJIEKTPUYECKOT0 TOKa. Harperass TOKOM TIPOBOJIOKA YIJIMHSAETCS, TPOBHUCAET, H
BCJICZICTBUE ATOTO IMOJBMIKHAS YacTh MPUOOpA TOTydaeT BO3MOKHOCTh TTOBEPHYThHCS
MOJT IEHCTBHUEM TIPY>KUHBI, BRIOUparomeir 00pa3oBaBIIyIOCs CIIA0WHY MPOBOJIOKH.

5. Tlpubopbl  MHAYKIIMOHHOU CI/ICTGMBIGD , OCHOBaHHBIE Ha MPUHLUIIE
B3aMMOJICHCTBHSI BPAIIAIOIIETOCS] MATHUTHOTO TOJI C TOKaMH, WHAYKTHUPOBAaHHBIMHU

9THUM II0JICM B ITIOABUKHOM MCTAJIVIMYCCKOM IMUJIUHAPC.
b &

6. IIpubopbI PIEKTPOCTATUYECKON CUCTEMBI J , OCHOBaHHbIC Ha MPUHIIUIE
B3aMMOJICUCTBUSL ~ TMOABMKHBIX M  HEMOJBW)XHBIX  METAJUIMYECKUX  IUIACTHH,
3apsHKEHHBIX PA3HOUMEHHBIMU 3JIEKTPUYECKUMU 3apsiaMu.

7. Ilpubopbl TEPMOIICKTPUUECKON CHCTEMBI, MPEJCTABISAIOMINE COOOM
COBOKYITHOCTh TE€pPMONAaphl C KAKUM-JIMOO UYBCTBUTEIbHBIM MPUOOPOM, HAmpUMEp
MAarHUTOAJIEKTPUYECKOW CUCTEMBI. M3MepseMbli TOK, MPOXOIs YEpPE3 TepMoIapy,
CHOCOOCTBYET BO3HUKHOBEHHUIO TEPMOTOKA, BO3JCHUCTBYIOLLETO Ha
MarHUTORJIEKTPUIECKUN TTPHOOP.

8. Ilpubopsl BUOpPAIIMOHHON CHUCTEMBbI, OCHOBAaHHbIE Ha MPHUHIUIE
MEXaHUYECKOTO pe30oHaHca BHOpupyoommx Tten. [Ipum 3amaHHON YacToTe TOKa
HanOoJiee WHTEHCUBHO BUOPHUpPYET TOT M3 SKOPHKOB JJIEKTPOMArHUTA, MEPUOJT
COOCTBEHHBIX KOJIEOAaHUH KOTOPOTO COBMAAAET C IEPHOIOM HABSI3AHHBIX KOJICOAHUH.

9. DAeKTpOHHBIE U3MEPHUTENbHBIE MPUOOPHI - MPUOOPHI, U3MEPUTEIbHBIC IIETH
KOTOPBIX COJEpPKAT JJIEKTPOHHBIE 3JE€MEHThl. OHU HCHOJIB3YETCS JJIsi U3MEPEHUM
MPAKTUYECKA BCEX DJICKTPUUYECKUX BEIMYMH, a TAKKE HEIICKTPUUECKUX BEIUYUH,
MpeABapUTEILHO NPE0OPa30BaHHBIX B AIEKTPUUECKUE.

[To Tumy OTCUETHOrO YCTPOMCTBA pa3IUYalOT AHAJIOTOBbIE M HU(POBBLIE
pUOOPBHI.

XapakTepuCTHKH 3JIEKTPOU3MEPUTEIbHBIX MPUOOPOB.

IIpenessoMm wu3MepeHMsl BJIEKTPOM3MEPUTENBHOTO TpHOOpa  Ha3bIBaeTCA
MaKCUMAJIbHOE€ 3HAUYC€HHE u3MepsAeMOoi (U3NYECKOM BEIUYUHBI Xyq, KOTOPOE
BBI3BIBAET OTKJIOHEHHE yKa3aTellsd IIKaJlbl IpruOopa Ha BCIO IIKaIy.

YyBCTBUTEJIBLHOCTHL S — 3TO CIIOCOOHOCTH MPpUOOpa pearupoBaTh Ha U3BMEHEHUE
M3MEPSIEMOM BEJIMYUHBI, T.€. BEJIMYMHA, KOTOpAsl MOKA3bIBAET, HA CKOJIBKO JICJICHUU
An mepememiaercs ykaszaTenab NpuOopa TpH M3MEHEHHHM 3HAYEHUS H3MEpPSIeMOM

BEJIMYUHBI Ax Ha €IMHULLY:
Azz
s=22
AX,

EauHumel m3MepeHus YyBCTBUTCIBHOCTH 3aBHCHT OT poja H3MEpsIeMOn
BenuuuHbI (1e11/B, nen/A u T.1.).

Ilena fgejieHUsi YUCIICHHO paBHA 3HAYCHUIO H3MEPSIECMON  BEIMYMHEI X,
BBI3BABIIICH OTKIIOHEHUE yKa3aTes MprUOopa Ha OTHO JEJICHUE IIKAIIbI:

c="
n,

[lena nenenus usmepsiercsa B B/aen., A/aen. u 1.1. llena aeneHust — 3T0 KOJIUYECTBO
U3MEPSIEMON BETMYMHBI, TPUXOISIICEC Ha OJJHO JISJICHUE IIKaIBI Tprodopa.
IIpuBeneHHOH NOrpemIHOCTHI0 TPUOOpPAa HA3BIBAECTCS OTHOIICHHE aOCOITIOTHOM
MOTPENTHOCTH K HAMOOJbIIEMy BO3MOKHOMY OTKJIOHEHHIO TOKa3arteis mpubdopa
(HOMHHAJTEHOMY TTOKa3aHUIO MPUOOpa):
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B nanHoil paboTe HAXOIUTCS yAETHbHOE COMPOTUBJICHUE MPOBOIHUKA. DIEKTPUIECKOE
COMPOTHUBJICHUE XapaKTEPU3yeT MPOTUBOJCUCTBHE MPOBOJHUKA MPOTEKAHUIO TOKA.

U

JIJ1s1 TOCTOSTHHOTO TOKA COIVIACHO 3akoHYy Oma !
R=p /
J171s1 OTHOPOAHOTO MPOBOIHUKA C IMONEPEYHBIM CEYEHUEM SU JUTMHOM [ S
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VY IenbHOE 3JIEKTPUYECKOE CONMPOTUBIICHUE p ABJISETCS XAPAKTEPUCTUKON MaTepuana
npoBoAHMKA. OHO TaK)Xe 3aBUCUT U OT TEMIIEPATYPhI POBOIHUKA, COTJIACHO 3aKOHY:
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ITOBBILIEHUEM TEMIIEPATYPHI COITPOTUBIIEHUE METAJIJIOB YBEINUYUBACTCH.
VY enpHOE CONMPOTHUBJIIEHUE PE3UCTOPHOTO MNPOBOAA HA OCHOBAHUU OMNPEACITUTCS
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Onucanue yCTAHOBKHM BUPTYAJbHOM J1a00PaTOPHOiIl padoThI
DKcrepuMEeHTallbHAs YCTAaHOBKA TMPEAICTaBlieHa HAa PUCYHKE. B eBOM HWXKHEM YTy
pacrnosiokeHa MaHeNb «IapaMeTpbl YCTAHOBKWY», MOKHO YCTAaHOBUTDH CIIEAYIOIINE
napaMeTpbl Takue, Kak JJIMHY AaKTUBHOM YacTH TMPOBOJHHUKA, €ro JuameTp,
BHYTPEHHEE CONPOTUBIECHUE aMIlepMeTpa, Npou3BoJbHO. CrpaBa pacronoXeHa
naHeslb «MaTepuaj MPOBOJAHMUKA», 0 KOTOPOM MOKHO BbIOpaTh MaTepuaj: HUXPOM,
bexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO MaHEeIH «IMHEHKa» MOXHO U3MEPUTH
JUIMHY MPOBOJHUKA. VCIIoNb3ys MPEACTaBICHHYIO YCTAHOBKY, JOCTUTAETCs LIEJb
MIOCTaBJICHHOM JTa00paTOPHOM padOTHI.



Il;1aH BhINOJIHEHHSI PA0OTHI
1. ITepeitnute 1o cebuike https://www.youtube.com/watch?v=g87ZvZSwnAmM
MPOCMOTPUTE  BHUJCOYPOK KOTOPBIM TMOSCHUT, KakKuM o0Opa3oM IPOBOIAUTCS
nabopatopHas paboTa B peajbHbIX YCIOBUSX.
2. Ilepeiinute no ccbuike http://mediadidaktika.ru/mod/page/view.php?id=403
1 BBIIIOJIHSINTE MOCJICA0BAaTEILHOCTD JICHCTBUM, OITMCAHHBIX HUXKE.

1. 3ananue. Paccuumaiime yoenvHoe cOnpomueieHue HuUxpoma, expen,
MAH2AHUHA, KOHCIAHMAHA.

1. 3amycTUTh BUPTYaIbHBIM CTEH/I, BRIOEPUTE MaTepuall MPOBOAHUKA HUXPOM.
2. YCTaHOBHUTH, B COOTBETCTBHH, C BAPUAHTOM COBIIAJIAIONIEM C IMOCIeaHen 1udpoit
MO0 CHHUCKY TpPYIIIbIl, OH HaXOJUTCS B KOHIE JOKYMEHTA, JJIMHY aKTUBHON 4YacTH
IIPOBOJHUKA [, ero AuameTp d, a TaKKe BHYTPEHHEE COIPOTUBIICHUE aMIiepMeTpa Ry.
3aHeCTH 3TU JaHHbIE B Ta0uIy 1.
3. Ilpu noMouy peryisTopa TOka YCTaHOBUThH IMPOU3BOJIBHOE 3HAYEHUE CHIIBI TOKA 4.
3anucath B Tabauily 1 cooTBeTCTBYMOIIEE €My HampsikeHue Up.
3. AHanoru4yHble U3MEPEHUs, OUCAHHbIE B 1.3, MPOBECTU JJIs1 HECKOJIBKUX 3HAYCHUM
CHJIBI TOKA.
4. Ilo nmaHHpIM Tabimuubel 1 paccuuTaTh BEIMYMHY YJEIBHOIO COINPOTUBICHUS
npoBoAHUKA 110 Popmyie (2).
5. Paccuurarb aOCONIOTHYIO ¥ OTHOCUTEJIBbHBIE TOTPEIIHOCTH HW3MEpPEHUM
(npunosxenue 1).
6. BBINOHUTH aHAJIOTMYHBIE IEUCTBUS I (DeXpesib, MAHTaHWHA, KOHCTAHTaHa.
Tabnuua 1

Neo I A U,B p, Om'mm?/M | TlapameTpsl
1 JUaMETpP IPOBOIHUKA:!
D) d=...MM
JUTMHA aKTUBHOM YacCTH:
3 I=....™m
MJI0IIA/1b CeUYeHUs
CpeaHce IIPOBOJIOKU:
5=~ ami
BHYTPEHHE COMPOTHUBIICHHUE
aMIiepMeTpa
Ri=...... A

6. CuemaiTe BBIBO/I.

KoHTpoJibHBIE BONIPOCHI
1.OT KaKuX BETUYUH 3aBUCUT AJIEKTPUUYECKOE COMTPOTUBIICHUE TPOBOJHUKA?
2. YkaxuTte GopMyIty I pacdeTa COIMPOTUBIICHUS 10 pa3MepaM MPOBOTHUKA.
3.0T KaKuX BEJIMYHH 3aBUCUT YyJI€JIbHOE COMTPOTUBIIEHNE MPOBOJHUKA?
4. HazoBuTe METOABI UBMEPEHUN CONTPOTUBIIEHUS TPOBOIHUKA.
5. 3amumure GOPMYIBl NS ONPEASICHUS COMPOTHUBJICHUS TMPOBOJHHKA B
TeXHU4YeCcKoM MeToze? Kakve BeTMUrHbI U3MEPSIOT B ’TOM METOAE?


http://www.youtube.com/watch?v=g8ZvZSwnAmM
http://mediadidaktika.ru/mod/page/view.php?id=403

KonTtponupyembie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oneHku:

— OueHka «5» CTaBUTHCS, €CJIM yYalIUICs BBIIOJIHSAET padOTy B MOJHOM 00BEME C
COONIIOICHUEM  HEOOXOAMMOM  IOCIENOBATEIBHOCTH MPOBEACHUS  OINBITOB U
U3MEPEHHM;  CaMOCTOSTENbHOM  pAlMOHAJbHO  MOHTUPYET  HEO0OXOIHUMBIE
00Opy1I0BaHUE; BCE OIBITHI MPOBOJUT B YCIOBHUSX U PEKUMAaX, 00ECIEUMBAIOLINX
[OJly4YE€HHUE MPaBUIBHBIX PE3YJIbTATOB M BBIBOJOB; COOJIOJAET TpeOOBaHMs IpPAaBUII
0e30MacHOCTH TPyJAa; B OTYETE MPABWIBHO W AKKypPAaTHO BBIIIOJHSET BCE 3aIlHCH,
TaOJMIIbI, PUCYHKH, YEPTEKHU, I'papUKU, BEIUUCICHUS; MPABUIILHO BBIMOJIHSAET aHAIHU3
ITOTPEIIHOCTEN.

— OneHka «4» CTaBUTCS, €CJIM BBIIOJHEHBbI TPEeOOBaHMS K OLEHKU «5», HO ObLIM
JIOTYIIEHbI JIBa-TpU HeAoYeTa, He Oosiee OJHOM HerpyOod OIMOKH M OJHOTO
HEJ04YeTa.

— Ounenka «3» craBUTCS, €CiM pabOTa BBHINOJIHEHA HE IOJHOCTBIO, HO O0BEM
BBINIOJIHEHHOM YacTU TaKOB, IO3BOJSET MOJYyYUTh NpaBUIbHBIE pPE3YyNbTaThl H
BBIBOJIBL: €CJIM B XOJ€ MPOBEACHUS OIbITA U U3MEPEHUI ObUIH JOMYLIEHbBI OLTMOKHY.

— OueHka «2» cTaBUTCS, €ciaM pPadOTa BBINOJIHEHA HE IOJHOCTBIO U 00BEM
BBINIOJIHEHHOM 4YacTH pa0OT HE MO3BOJAT CHAENaTh IMPABWIBHBIX BBIBOJOB: €CIH,
OIIBITHI, U3MEPEHHUS, BBIYUCIIEHUS, HAOIIOIEHUS TPOU3BOAMINCH HEPABUIIBHO.

JlaGoparopHbie padoThbI

JlabopaTopHnasi padora Ne 8
HcciienoBanue 3aBUCUMOCTH TeMIIEPATYPbl HUTH JIAMIIbI HAKAJTUBAHUS OT
HANPSIZKEHUS HA e€ 3a:KuMax
Heap padoThl: NpH YCIOBUSX CBEUCHUS HUTH HAKaJMBaHUS OMNPENEIUTH €€
TEMIEPATYPY.
IIpuGopbl U MpHHANIEKHOCTH: Jamina HakanuBanus 220 B Ha mopacTaBke,
BoipT™METp 220 B, ammepmerp 1A, perynupyembiii uctoyHuk nutanus 1 — 220 B,
OMMETp, COCTMHUTEIbHBIE MPOBO/IA.

Kparkas Teopust

DKcnepuMeHTallbHas MPOBEpKa HanboJiee PacHpOCTPAHEHHBIX OBITOBBIX JaMIl
HaKaJIMBaHUs MOIIHOCTHIO 25, 40, 60, 75, 100 BT noka3siBaeT, 4TO UX CONPOTUBIICHUE
B xojoaHoMm coctosiuuu mipu 0 °C cocrasmsier 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Owm, cooTBeTcTBEHHO. Torjga OTHOIIECHUE
«TOPSTYETO» COMPOTUBIICHUS K «XOJIOAHOMY» paBHseTcs 12,45;
11,7; 13,25; 12,62; 12,4, a B cpeaHeM oHO cocTaBiseT 12,5. Jlamnbel HakaauBaHUs
MoirHOCThI0 100 BT ¢ 2010r. He BbITyCcKaroTCs.

B pesynbpTaTe mammna HakaquBaHUS MPU BKIIOYECHUU PabOTAET B AIKCTPEMATBHBIX
YCJIOBUSIX TPU TOKAX, KOTOPHIE MPEBBINIAIOT HOMHUHAIBHBIA, YTO MPUBOJIUT K



YCKOPEHHOMY M3HOCY HUTH Hakajla U IIPEKJIECBPEMEHHOMY BBIXOAY JaMIIbl U3 CTPOA,
OCOOCHHO TpHW TPEBBHIIICHUAX HampsbkeHuss B nuratomeil ceru. Ilociennee
OOCTOATENBCTBO TMPH JUIMTEIbHBIX TPEBBIIICHUAX HAMNPSHKEHUS OTHOCHUTEIBHO
HOMMHAJIFHOTO MPUBOJUT K PE3KOMY COKPAIICHHIO CPOKA CIIY>KOBI JITAMITBI.

Cpok ciry>x0bI JJaMITbl HAKAJIMBAaHUS KOJIEOJIETCs B IIUPOKKUX Mpeiesax, HOTOMY
YTO 3aBUCHT:

- OT Ka4yeCTBAa COCIUHEHUN B 3JIEKTPOIPOBOJAKE U CBETUIIBHUKE; . OT
CTaOMIBHOCTH HOMUHAJIBHOTO HAIPSKEHUS;

- OT HaJINYMS WIM OTCYTCTBHSI MEXaHUYECKHUX BO3ACHCTBUI HA Jamily,
TOJIYKOB, COTPSCEHHI, BUOpaLUii;

- OT TEMIIEpaTypbl OKPYKAKOLIEH Cpe.Ibl;

- OT THUIIa TPUMEHEHHOT'0 BBIKJIIOYATENSI 1 CKOPOCTH HapaCTaHUSI BEJIMYMHBI
TOKa IIPU MOJa4ye MUTAHUS HA JIaMITy.

[Ipn npoaomKUTENbHONM pabOTE JIaMIIbl HAKAJIMBAaHUS €€ HHUTh HaKaua IO
BO3JICHICTBHEM BBICOKOW TEMIIEpATypbl HarpeBa MOCTEIIEHHO UCIIAapsETCs, YMEHBIIASIChH
B IMAMETpE, pBETCH (IIEPEropaer).

Yem BbIIIE TeMIEpaTypa HarpeBa HUTH Hakajla, TeM OOJIbIIE CBETa U3Iy4aeT
namna. [Ipy 3ToM HHTEHCHBHEE MPOTEKAET MPOLIECC UCIIAPEHUS HUTH, U COKPAILAETC
CpoKk ciykObl sammbl. [lo3ToMy A JaMn HakaJlMBaHWS YCTAHABIMBACTCS Takas
TEMIepaTypa HaKajla HUTH, IPU KOTOPOW oOecreunBaeTcss Heo0Xoumasi CBETo0T1aua
JaMIIbl U ONpeIeTIEHHAs! TPOJOJIKUTEIBHOCTD €€ CITYKOBI.

Cpennsiss mpoAOIHKUTENIBHOCTh TOPEHUS JIaMITbl HAaKaJIMBaHUS MPU PACUETHOM
HanpsbkeHud He npessimaer 1000 gacos. Ilocie 750 yacoB ropeHns cBETOBOM MOTOK
CHIKaeTcsa B cpeaneM Ha 15%.

Jlammibl HaKaJIMBaHUS OUYEHb YYBCTBUTEIIbHBI JJa)K€ K OTHOCUTEIILHO HEOOJIBIINM
MOBBILICHUSIM HANPSKEHUS: TPY MOBBILIEHUH HANIPSKEHUsI Bcero Ha 6% CpoK CITy»KObl
cHwkaercss BABoe. [lo 3TOM npuuMHE JlaMIbl HAaKaJIMBaHUSA, OCBEILAIOIINE
JIECTHUYHBIE KJIIETKH, JOBOJBHO YACTO MEPETOPAIOT, TAK KAK HOUYBIO 3JIEKTPOCETh MAJIO
Harpy>keHa 1 HalpsyKEHHUE MOBBIIICHO.

CorylacHO KJIaCCUYECKOW 3JIEKTPOHHOM TEOpPHHM METAJUIMYECKHE IPOBOJHUKH
UMEIOT KPUCTATMYECKYIO CTPYKTYpY. B y3/max kpucraminueckoi pemeéTkn HaxoaaTcs
MOJIOKUTENbHBIE MOHBI, @ B MPOCTPAHCTBE MEXKAY HOHAMH HMMEIOTCA CBOOOJHBIE
AJEKTPOHBI,  KOTOPBIE  COCTABIAKOT  'DJIEKTPOHHBIA  Ta3",  3aMOJHSIOLINI
KpUCTAJUIMUECKYI0 peméTrky. CBOOOAHBIE SJEKTPOHBI, KaK W MOJEKYJIbl Trasa,
COBEPILIAIOT Xa0THYECKOE OECTOpsA0YHOE IBMKEHHE, CKOPOCTh KOTOPBIX 3aBUCHUT OT
TeMriepaTypbl. [Ipu 3TOM KaXAblii OINMUCHIBAET CIIOKHYIO TPACKTOPHIO, MOAOOHYIO
TPACKTOPUM MOJIEKYJbl ra3a WM YacTHUIbl, cOBepUIatoUIeil OPOYHOBCKOE IBUKEHUE
(puc. 1).

BceneactBue GecnopsA0YHOCTH TEIJIOBOTO JIBUXKEHUSI KOJIMYECTBO 3JIEKTPOHOB,
JIBUKYLIUXCA B JIFOOOM HaIlpaBJICHWH, B CPEIHEM BCErJla paBHO YHUCIY 3JIEKTPOHOB,
NepEMEIIAIONIMXCSI B MPOTUBOIIOJIOAKHOM HarpasieHud. [loaTomy, B OTCYyTCTBUUM
BHEIIHETO TOJIsl, CYMMAapHbIM 3apsij, NEPEHOCUMBIN JJIEKTpOHAMH B JIIOOOM
HaIlpaBJIEHUH, PABEH HYJIIO, T.€. B METAJNIE HET 3JIEKTpUUYECKoro Toka. [Ipu co3manun
Pa3HOCTU TOTEHIMAIOB HA KOHIAX METAaJUIMYEeCKOrOo IMPOBOJAHHMKA, B MPOBOIHUKE
HOSIBJIIETCA  DJIEKTPUYECKOE IIO0JIE, MOJ JAECHCTBHEM KOTOPOTO AJIEKTPOHBI OOPETYyT
YaCTUYHO YIOPSIOYECHHOE ABWKCHUE B HAIPABJICHHWH, IPOTHUBOIIOJIIONKHOM



HAIpPaBJICHUIO NOJIA (T.K. 2JIEKTPOHBI 00JIaat0T OTpULIATENbHBIM 3apsaoM). IloaTomy
IpU HaJIWMYWW BHEIIHETO MO (PaKTHUeCKOoe ABMXKEHHE JJIEKTPOHOB MPENCTaBIsET
co00ll CyMMy OECHOpSIIOYHOrO M YHOPSAOYEHHOTO ABWKEHUH, YTO NPHUBOJUT K
MOSIBJICHUIO ITPEUMYLIECTBEHHOTO HAIIPABJICHHUS IBHKEHUA. KOIMYECTBO AIEKTPOHOB,
JOBIKYIIUXCA TMPOTHUBOMOJOXKHO MO0, OyIeT OOoJiblIe KOJIUYECTBA AJIEKTPOHOB,
IIEPEMEIIAONINXCS B HANPABJICHUU TMOJA, CIEI0BATENbHO, BO3HUKAET IIEPEHOC
IEKTPUYECKOr0 3apsiia B HAIPaBICHUH, IPOTUBOINOJIOKHOM IIOJIIO, KOTOPBIA H
Ha3bIBAIOT JJIEKTpUUeCcKUM TOKOM. Ha puc.106 mpencraBneHa TpaekTopusi ABUXKEHHUS
JIEKTPOHA B IIPUCYTCTBUH JIEKTPUYECKOIO ITOJIS.

[Ipy Hanmmuuu MO HA KaXIbIM J3JIEKTPOH JICMCTBYET CUJla paBHAs €M, IOJ
JEWCTBUEM KOTOPOH AIEKTPOH ABMKETCS YCKOPEHHO. [Ipn cBOEM NBHIKEHUU AIEKTPOH
CTAJKMBACTCA C MOHAMM KPHUCTAJUIMYECKOM pelmeTku. B MOMEHT ymapa aneKkTpoH
OTIAET YacTh WM BCIO DHEPruto moHaM. llocie 3Toro cHoBa moj IEUCTBUEM CHII
AIEKTPUYECKOTO IIOJSI YCKOPSETCs, YBEJIMYMBAET CBOK CKOPOCTb M CHOBA IIpU
CIIEAYIOIIEM COYAApPEHUU C MOHOM OTIAET CBOIO JHEPIHI0 OCTOBY KPUCTAILUINYECKOU

X pl
Al

Puc.1. Tpaexktopus NBWXKEHHs 3JIEKTpoHA: a) 0e3 mojisi; 0) B DIEKTPUUECKOM
I10JI€ HAIIPSKEHHOCTBIO £.

DHeprusi, NnepelaHHas MOHaM KPUCTALUTMYECKOW peIeTKH, MpeBpaiacTcs B
HHEPrUI0 OECHopsAIOYHOr0 KOJeOATeNbHOIO ABMKEHUS HOHOB, T.€. B TEIUIO. ODTH
CTOJIKHOBEHHMSI MPUBOAAT K 3aTPYJHECHUIO HAIMPABICHHOTO JIBM)KEHUS DJIEKTPOHOB, K
CO3/IaHUI0 conpoTuBJIeHUSI. C TOUKU 3pEHUS KIACCUUYECKOU AJIEKTPOHHON TEOPUM JIBa
dakTopa: 1) ydacTue »HJIEKTPOHOB B XAaOTHYECKOM JBUXKEHUU (HApsAdy C
HaIPaBJICHHBIM) U 2) HAJIMYKME COYJAPEHUN DJIEKTPOTENI C MOHAMU KPHUCTAJNIMUYECKOMN
pElIETKH BOCIPUHHUMAETCA KaK »BJIEKTPUYECKOE COMPOTUBJIECHUE IPOBOJHHKA
AIEKTPUUYECKOMY TOKY.

C yBenuueHueM TemIepaTypbl BO3pacTaeT CKOPOCTh XaOTUYECKOIO JBUKEHUS,
a TaKXE€ YHCJIO COYJAapEHUM 3JIEKTPOHOB, UTO JOJKHO MPUBECTU K YBEIUUYECHUIO
CONPOTUBJIEHUS TPOBOAHUKA.

OKCINEpUMEHTAIbHO ~ YCTAaHOBJEHO, 4YTO JUIi  METAJUIOB  yBEJIUYEHUE
COTNPOTUBJICHUS C TEMIIEPATYPOU BBIPAKAECTCS 3aBUCUMOCTHIO:

R, = Ry(1+ at) (1)

rne Ry — comporupieHue nposoanuka npu Temmeparype 0°C, R, —
COINPOTUBJICHUE IPOBOJHUKA IPU TEMIIEpAType #,ik- TEPMUUYECKUI KOIPPUIMEHT
CONPOTHUBJICHUS JAHHOIO METAJlJIa, OH IIOKa3bIBAET HAa KAaKyl 4YacTb W3MEHSCTCS
COTPOTUBIIEHHE TIPOBOJHKMKA NpH Harpese ero Ha 1°C. V 4uCThIX METaIoB mopsaka



2.

107 1/ Ipaayc | y cnnaBoB MeHbIIe. Y Boiib()pama, U3 KOTOPOrO M3TOTOBJIEHA HUTH
ucciexyemMoi nammsl 4,8-1073°C 1.

13 popmynsl (1) MOXKHO OIPENEIUTh TEMIIEPATYPY PACKAIEHHON HHTH, €CIIH
M3BECTHBI €& CONPOTUBIIEHHE R, IIPU DTON TEMIIEPAType U COIPOTUBIIEHHE HUTH Ry pu
temmneparype 0°C:

_ Rt—Rg

HOpH}IOK BBIITOJIHCHHUA paﬁoTbl

Homunanenas Hanpsixenue Temiie-
monwocts U, B Cra MOTIHOCTD Comnporusinenne Po > P2
No JIAMIIBI, TOKa B ’ P HaKaja
P. B notpebiisiemMass HUTH Hakaia Ry,
oneiTal’, BT JjaMIie o t,
mamnoi P, Br  Om
I,A 0
C

H3MephTe 3JeKTPUUECKOe COMTPOTUBIICHIE HUTH JIAMIThI HAKAJIMBAHUS TIPH KOMHATHOM
TeMIIepaType ¢ TOMOIILI0 OMMETPA.
CobepuTe 7IeKTPUUYECKYIO IIETIh COTIIACHO CXEME:

Puc. 2. Cxema ycTaHOBKH

2. Beluucnure 3HaueHuEe Ry 3JIEKTPUYECKOIO CONMPOTUBIIEHUS HUTH JIAMIIBI
mpu 0 °C. Tepmuueckuii KOIQPHUIMEHT o IIEKTPUUECKOTO COMPOTUBIICHUS
BOJIb(pama npu 3HaAUYCHUSIX TeMiiepaTypsbl, 0au3kux k 0 °C, paBen npumepHo 4,810~
30C71‘

3. [ToaxatounTE YCTAaHOBKY K MCTOYHUKY MUTaHUA, COOJI0/1ast MOISPHOCTb.
M3mepbTe crily TOKa B LENIN IIPU Pa3HbIX 3Ha4eHUAX U Ha KOHIIAX HUTU HAKaJIMBaHUA



JaMIlbl OT MUHHUMAJIBHOI'O CBCUYCHHUA 1O MAaKCHUMAJIbHOTIO. Breraucnoure OJICKTPHUUICCKOC
COIIPOTHUBJICHUC R; HUTH TaMIIBI B Harp€TomMm COCTOAHHM:

° U
£
4. HO H&ﬁI{GHHBIM 3HAYCHUAM C-)J'ICKTpI/IIIGCKOI“O COHpOTI/IBJ'ICHI/IH HHUTHU JIaMIIbI Ro,

R: n N3BCCTHOMY 3HAYCHHUIO TCPMHUYCCKOI'O KOS(i)(bI/IHI/ICHTa AJICKTPUICCKOI'O

COTPOTHUBJICHUS BOJIb(Ppama BBIYMCIMTE TEMIIEpaTypy ! HUTH JaMmmbl 10 (Gopmyie
_ Re—Ry
@R, .
5. OlnieHuTE TpaHUIIBl MOTPEUIHOCTEN M3MepeHui. Pe3ynbTraThl M3MEpeHuil u
BBIYUCJICHU 3aHECUTE B OTUETHYIO TAOJIHUILY.
6. [TocTpoiiTe rpaduk 3aBUCUMOCTH TeMIIepaTypbl HUTH HaKaJMBAaHUS OT
HAIIPSIKEHUS HA €€ 3aKUMaXx.

7. Cnenaite BBIBOI.

KoHTposabHbIE BONIPOCHI

1. [loueMy DSIEKTpUYECKOE CONPOTUBIECHUE METAUIOB  3aBUCUT  OT
TeMnepaTypbl?

2. KakoBbl OCHOBHBIE WCTOYHHKM NOTPEHIHOCTEH H3MEPEHUM B JaHHOM
AKCIIEpUMEHTE?

3. [louemy B naHHOW pabOTE FNEKTPUUYECKOE CONPOTUBICHUE HUTH JIAMIIBI
Opy KOMHATHOM TeMIeparype MOXKHO CUUTaTh NPHUOJU3ZUTEILHO pPAaBHBIM €€
AIEKTPUYECKOMY cONpOoTUBIEHHUIO Ipu 0°C?

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

Kpurepun ouenku:

— Omnenka «5» CTaBUTBHCS, €CIM YYAIIUICS BBIMOIHSIET pabOTy B MOJHOM OOBEME C
COOIOJIECHNEM  HEOOXOIMMOW  TOCIEOBATEIbHOCTH  TPOBENCHUS  OMNBITOB U
U3MEPCHUI;  CaMOCTOSITEJIbHOW  pAllMOHAIbHO  MOHTHUPYET  HEO0OXOAMMbBIC
00OpyZI0OBaHUE; BCE OMBITHI MPOBOJAUT B YCIOBUSX W PEXKHUMAX, 00€CIICUNBAIOIIMX
MOJIYYCHHUE TPaBUJIBHBIX PE3yJbTATOB M BHIBOAOB; COOJIIO/IaeT TpeOOBAHUS TPABHII
0€30mMacHOCTH Tpy/Aa; B OTYETE IMPABWILHO W aKKypaTHO BBITIOJIHSICT BCE 3aIlWCH,
TaOJHIIBI, PUCYHKH, YEPTESKHU, TpaUKH, BEIYUCICHUS; TTPABUIHLHO BBITIOJHICT aHAIU3
IIOIPELTHOCTEN.

— Onenka «4» CTaBUTCS, €CJIU BBIMOJHEHBI TPEOOBAHUSA K OIECHKH «5», HO ObUIH
JOTMYIIEHBl JIBa-TPU HejouyeTa, He Oojiee OJHOW HErpy0oil OmUOKA W OJHOTO
HEeJl0ueTa.

— Ouenka «3» cTaBUTCS, €CIAM paboTa BBINOJHEHA HE IMOJHOCTBIO, HO O0BEM
BBINIOJIHEHHOM YacTU TaKOB, MO3BOJSET TMOJYYUTh MPaBUIbHBIE PE3YNbTAaThl U
BBIBOJIBL: €CJIM B XOJI€ MPOBEACHUS OIbITA U U3MEPEHUI ObUTH JTOMYIIEHBI OITMOKU.



- OHCHKa «2» CTaBUTCsA, C€CIIU pa60Ta BBIIIOJTHEHA HE TIOJHOCTBIO U 00BEM
BBITTIOJTHEHHOM YacTHU pa60T HC IIO3BOJIAT CACJIATh IMPAaBUJIBHBIX BBIBOJAOB: CCJIH,
OIIBITBHI, U3BMCPCHUA, BBIYUCIICHUS, Ha6JIIOI[eHI/I$I IMPOU3BOANIINCH HCIIPABUIIBHO.

JlaGopaTopHbie padoThbI

NucTpyknuonHas kapra K jadoparopHoii padore Ne 9

Tema 3ansaTus: onpeneneune KIIJI anexrpruueckoro HarpeBaressi BOJBbI.

Heap 3aHATHA: HAYYHUTHCS, OKCIEepUMEHTanbHO  ompeaensats  KIIJI
AIEKTPUYECKOTO HArpeBaTesst BOJBI.

Ilepen HayasoM 3aHATHS Heo0XoaAMMO 3HaTh: uyTo Takoe KIIJ[ TeroBoro
JIBUTATEJIS, 110 KaKoi (hopMyJie OH pacCUUTHIBACTCS.

IHociie oxOHYAHHMS 3aHATHA Heo0XoAMMO YyMeThb: paccuuTeiBath KIIJ]
AIEKTPUYECKOTO HArPEBATEIS BOBI.

Oo6opynoBanme: koMiboTep, UHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.

Mouekyiibl COCTOAT U3 aTOMOB TO €CTh JIJIsl TOTO YTOOBI pa3IeauTh MOJIEKYJIbI
Ha aTOMbI HAJ0 OCIAOWUTh CHUJTy MPUTSIKEHUS aTOMOB U BBINOJIHUTH padOTy TO €CTh
NOTpaTuTh 3Hepruto. [Ipu oObeauHEHNHM aTOMOB B OOpa30BaHUU MOJEKYJ SHEPIrUs
OTIEIIAETCA.

IIpu cropaHuu TOIUIMBA OTHEIAECTCA DHEPrusd. lonaueom HA3BIBAETCS TOprOYEe
BEIIECTBO, HCHOJIb3YyEMOE€ B KA4eCTBE MCTOYHMKA IIOJIYYECHUS TEIUIOTHl B
SHEPreTUYECKUX, TPOMBIIUIEHHBIX U OTOMUTENIBHBIX YCTAHOBKAaX. B 3aBUCHUMOCTH OT
TUMNA PEAKUHM, B PpE3yJbTaT€ KOTOPBIX BBIJICIAETCA TEIIOTA W3 TOIUIMBA,
pa3IUYalOT opeanuyeckoe U s0epHoe monauso.

B OpPraHUYCCKUX TOINIMBAX TCIIJIOTA BBIACIACTCA B PC3YyJILTATC XUMHUYCCKOMN pe€aKunu
OKHCJICHHA €TO IT'OPIOYUX yacTeun IIpHu y4aCTHUH KUCJI0poda, a B AACPHLIX TOIIIIMBAX — B

pe3yibTaTe pacrnaja AeJIeHUs sJ1ep TsHKEINbIX 3JIEMEHTOB (ypaHa, IITyTOHUS U T.1.).

KHaCCI/I(l)I/IKaIII/ISI OpraHU4YC€CKHX TOIIJINB I10 arperaTHomMy COCTOSHHIO.

TonnuBo ArperatHoe COCTOSTHUE
TBepaoe JKunkoe ["a3000pa3Hoe
[Tpuponnoe JlpoBa, Topd, Oypsie Hedts [ IpupoaHsIii ra3

1 KAMEHHBIE YTJIN,
AHTPALUT, TOPIOYUE
CJIaHIBI




HckycctBeHHOE | JIpeBECHBIN yIoJib, Ma3syT, KepocuH, ["a3b1 HEDTSAHOM,
MTOJTYKOKC, KOKC, OCH3UH, COJIIPOBOE KOKCOBBIH,
YIOJIbHBIE U MAacJo, ra3ounib, TE€HEPATOPHBIN,
TOP(SHBIE OPUKETHI MEYHOE TOTUIMBO JOMEHHBIN, Ta3
MOA3EMHOM
razoukanum

Nsmepenune KIIJ[ ycTaHOBKHM € 3JIEKTPUYECKHAM JABUTATENEM. Bbl MOMHHUTE, UTO
KITJ{ (xko3¢dduiveHT mone3Horo ACHCTBHsI) HA3bIBACTCS OTHOILIEHUE TOJE3HOM
paboOTHI K MOJIHOM paboTe, BHIPAKEHHOE B MPOIEHTAX:
n=Qu /A, (1)
rjae rae A3 — paboTa TOKa B BOJIOHAarpeBaresie 3a BpeMs T- ONpeiesaeTcs o popmyie:
A3=1-Ur, (2)
rae Qn —KOJIMYECTBO TEIJIOThI, KOTOPOE MOLLIO HA HArPEBAaHUE KAIOPUMETPA U BOJbI
B HEM OT TEMIEPATYPHI t; 10 TEMIIEPATYPHI t7:
Qu=cymy (—ty) + cemy (ta — t1) (3).
ITocne nmoacranoBku (2) u (3) B hopmyiny (1), momyuum 3HaUeHHE

— (cgmg +c,my ) (tz—tq)
n I'U- T ’

KIII:

Onucanne yCTAHOBKH BUPTYaJIbHOI J1a00paTOPHOIi padoThI

K e = DKCIepUMeHTaIbHas
Onpepenenue Kl anekTpuyeckoro
HarpesaTens BoAb! [ reaeroniaoi yYCTaHOBKaA IIPE/ICTABIICHA
Vom| 195 |2} 2 Ha pucyHke. B mpasom
Mopamerps! Toka s V= 195 HUXHEM yriay
o HONFRRECKM Uony sl 2 LIE peACTaBIeHa MaHeb
e 100 U= 2 |5 = 4200  [Iw/(k2K)
E. «ImapaMeTphl
e fopamerpyl kanopimerna KAIIOPUMETPA» BBIOOD
= 70
Eeo me=[_ 02 2 xe Maccy Kajopumerpa H
50 = 920 Jwc/kek)
E“ £ A=k vaccy  BOABI,  KOTOpast
£ VioTepnan KORORIMETES Gynier B HeM.  IlaHens:
= _Mele
10 e «Marepuan
weno KaJIOpUMETpa» -  JUIA

BBIOODA MaTepuana:
M€EJlb, aJJIOMUHUN, CTANb,
= — MRSy ene30.  Breime  ecthb
MaHe b «IMapaMeTPhl BOJBI», TI€ MOKHO BBHIOPATh HAYAJBHYIO TEMIIEPATyphl BOJBI U
ee 00beM.
CrieBa maHelb «IapaMeTpa ToKa B SJIEKTPHUECKOH Ienny, 61arogapst KOTOPOH MOXKHO
BBIOpATh HAMPSDKEHUE, KOTOPOE CO3/1aeT UCTOYHUK TOKA. C MOMOIIBIO KHOIIKH «ITYCK»
HAyHETCSl MPOLIECC HarpeBaHUWE BOJbI B KaJOPUMETpPE, JIOKIABIIMCh, KOTa
TeMrepaTrypa JOCTUTHET TeMIepaTyphbl KUIEHUs (TEPMOMETP PAaCIIOJIOXKEH ClieBa )C



MOMOIIbIO KHOTIKU Tay3a MOKHO OCTaHOBUTH MpoLEecC U 3aUKCUPOBATH BpEMS,
MIOKa3aHHOE B KpalHEM HH)KHEM MIPABOM YTIIy.
Hcrnonb3yss TNpPEACTABICHHYIO YCTAHOBKY, JIOCTUTA€TCs 1€JIb IOCTABJICHHOU
J1a60paToOpHOI PabOTHI.

I1nan BbINOJIHEHHS PadOThI
1. Ilepeiiaute no ccpuike https://www.youtube.com/watch?v=6PIvTC3-ObE
IPOCMOTPUTE BHJIECOYPOK KOTOPBIA IMOSICHUT, KakuM OOpa3oM MPOBOIAUTCS
nabopatopHasi paboTa B peasIbHbIX YCIOBUSX.
2. llepeiigute no cepuike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBINOJIHSWUTE MOCJIEN0BATEIBHOCTD JEUCTBUM, OMTMCAHHBIX HUXKE.

1. 3ananue. Paccuumaiime KII/] 3n1ekmpuueckozo nazpesameins 600l
1. 3amycTuTh BUPTYaJIbHBIN CTEH]
2. BoiOpaTh BelIECTBO, U3 KOTOPOTO U3TOTOBJIEH KaJOPUMETP, €r0 Maccy M 00BbEM
BOJbI B COOTBETCTBUM C HOMEPOM BapHaHTa, COBIAJAIOIIEM C MOCIEAHEN HU(poi mo
CHUCKY IpYMNIbl, OH HAXOJAMUTCS B KOHIE TOKYMEHTA.
3. BriOpaTth (IpOHM3BOJIBHO) HAYaIbHYIO TEMIEpPAaTypy BOAbBl W HaNpsDKEHHE Ha
UCTOYHHKE TOKA.
3 3HaueHHs BCEX U3MEPEHHBIX (3aIaHHBIX) BEJTUYUH 3aUCaTh B TAOIUILY.
4 Kuonkoit «IIYCK» Hauath HarpeBaHue BOJBI U MPEKPATUTh €r0, HAXKaB HA KHOIIKY
«ITAY3A» npu poctwxkeHun Temneparypel kuneHus. Ilpu HeobxomumocTH
ITOBTOPEHUS IKCIIEPUMEHTA BOCIOJIb30BaThCSI KHONKON «CBPOC).
5. 3anucatp B TaOIMIy BpeMsl HArpeBaHMsI U KOHEUHYIO TEMIIEPATYPy BOJBIL.

BemectBo 3HaueHMe mUcaThb 0e3 okpyrJaenus!!!
KaJopuMeTpa
Y nenbHas Y nenpHas
TEILIOEMKOCTD TEILI0EMKOCTb BOJBI Cp ,
BEILIECTBA Jx/ (xr- °C)
KaJopuMeTpa Cxs
Jx/ (xr- °C)
Macca kajnopumerpa O0BéM BoBI V, 1
MK, KT
Cuna toka I, A Macca BogbI Mg, KT
Hampsoxenne U, B Hauanbuas
Temreparypat i, °
C
Bpemsa Harpesanus Koneunas
T, C Temrmeparypa tp, o C

6. BbINOTHUTE BBIYUCIIEHMUS.
7. B BBIBOJIE YKaKUTE MOJTYyYECHHBIN pe3ynbrar nzmepenus KIT/I.

KouTpouabHbIe BONpochI

1. Kakoe konm4ecTBO TEIIOTHl Qi paccesioch B OKpyKarolyro cpeny? CKOIbKO
IIPOLIEHTOB COCTABJISIET 3TA BEJIMUMHA OT KOJIMYECTBA TEIJIOTHI, BBIIECIUBILErOCS B
HarpeBaTeIbHOM 3JIEMEHTE?



http://www.youtube.com/watch?v=6PlvTC3-ObE
http://mediadidaktika.ru/mod/page/view.php?id=478

2. 3menntcs nu KIIJ[ HarpeBarens, eciny yBelIUYUTh BpeMsl HarpeBaHus (Hampumep,
1o nonyyaca)? Ecinu na, To kak? OTBET 000CHYMTE.

Hauvanbnbie JAAaHHBIC 110 BApHUaHTaM K 3aJaHHAM

['pynma BemectBo Macca kanopumerpa | O6BEM BOIbI
KaJIOpUMETpPa
1 »KeJIe30 0,2 kr 21
2 ATIOMUHUHA 0,2 xr 1
3 MeIb 0,2 xr 21
4 cTallb 0,2 xr 27
5 JKeJIe30 0.4 xr 21
6 AJIFOMUHUN 0,4 xr 1 n
7 MeIb 0,4 xr 1n
8 cTalb 0,4 xr 11
9 XKeJIe30 0,5 xr 11
0 aJIFOMUHUI 0,5 kr In

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

— OneHka «5» CTaBUTHCS, €CIM yYalllMiiCsl BBIMOJIHSAET pabOTy B MOJHOM OOBEME C
COOJIO/ICHNEM  HEOoOXOIMMOW  TOCIIEOBATEIbHOCTA  MPOBEACHUS  OMBITOB |
WU3MEPEHNN; CaMOCTOSITENIbHOM ~ pallMOHAJIbHO  MOHTHUPYET  HE0OXOJIuMbIE
00Opy/lI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSX U PEKUMaxX, 00eCIEeUMBAIOLINX
MOJIyYeHHE TMPaBUIIBHBIX PE3yJbTATOB U BBIBOJOB; COOJO/IaeT TpeOOBaHUS MPaBHII
0e30macHOCTH TPy/Aa; B OTUETE MPABWIBHO W aKKypaTHO BBITIOJIHSET BCE 3alllCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, Tpa()UKHU, BRIUUCICHUS; TTPABUIHLHO BBITIOHICT aHAIHU3
MTOTPEIIHOCTEN.

— OueHka «4» cTaBUTCS, €CIU BBINOJHEHbI TpeOOBaHUS K OLEHKH «5», HO ObUIM
JOMYIIEHBl JIBa-TpU HejoueTa, He Oosnee oaHOW HerpyOol OmuOKHM W OJHOTO
HEJ0YeTa.

— Omenka «3» cTaBUTCS, €Clid paboTa BBHINOJIHEHA HE MOJHOCTBIO, HO OO0BEM
BBITIOJTHEHHOM YacTH TaKOB, IO3BOJSIET MOJYYUTh MPaBWIbHBIE pE3yJIbTaThl U
BBIBOJIBI: €CJTM B XOJI€ MMPOBECHUS OIBITA M M3MEPEHUI ObUTH JOMYIIEHBI OITHOKH.

— OueHka «2» cTaBUTCS, €ClIM padoTa BBHINIOJIHEHA HE TOJHOCTBIO U 00BEM
BBITIOJIHEHHOM 4YacTH pa0OT HE MO3BOJAT CHAeNaTh MPABWIBHBIX BBIBOJOB: €CIH,
OTIBIThI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIO/IEHUS MPOU3BOAMINCH HETPABUIIBHO.

JlabopaTtopHbie padoThI




JlabopaTopnas paéora Ne 10
JKCIepUMeHTAJIbHOE ONpe/ie/ieHHe yIeJbHOr0 CONMPOTHBJIEHUSI NMPOBOJIHUKOB

IHesb paGoThl: ONpeneNuTh CpeAHEe 3HAUYCHHE TEMIIEPAaTyPHOTro Kod(ppHuIreHTa
COIIPOTUBIICHUS MEJIH.

I[Ipubopsl M NPUHAMIEKHOCTH: TPUOOP A OMPEICIICHUS TEMIEPATypPHOTO
K03 UIIMEHTa CONMPOTHBJICHHUA MeTaioB, Bbimpsmurens BC-24M, nHabop
NPOBOJHUKOB, aMIIEPMETP, BOJBTMETP, TEPMOMETP TEXHUYECKUH, KOMILICKT
IPOBOJIOB.

KPATKASA TEOPUA
XapakTEepUCTUKON NPOBOJAIINX CBOMCTB MaTepralia MPOBOJHUKA SIBISECTCS
YAEIBHOE CONPOTUBIIEHUE, T.€. COIPOTUBIICHUE ITPOBOJHNUKA, UMEIOLIETO ITOIIEPEUYHOE
CEUCHME, PABHOE CIWHHUIIE IUIOAAY, U JUIMHY, PABHYIO €IWHULE JUIMHBL. Eciu
MPOBOJIHUK C YJEIBHBIM CONPOTHBIEHHEM P HMMEET MO BCeW JyMHe [ OfMHAKOBOE

cedeHre S, TO €ro COMPOTUBIIEHUE MOKET OBITh IOJCUYUTAHO 110 POpPMyIIe

»
S
VY aenbHOE CONPOTHBICHUE MPOBOJHUKA 3aBUCUT B OOILIEM CIIy4ae OT MHOTHX
(bakTopoB: TeMIepaTypbl, MEXaHUYECKUX JePOopMalluii, HAPSHKEHHOCTH MAarHUTHOTO
nojisi, B KOTOPOE€ TMOMEMIEH NPOBOJAHUK, W T.I. OTH 3aBUCUMOCTH IIHUPOKO
UCIIOJIB3YETCS] B UBMEPUTEIBHON TEXHUKE U AaBTOMATHUKE.
3aBUCUMOCTh COMPOTUBIICHUS OT TEMIEPATyphl B OOIIEM BHUIE MOXKET OBITH
BBIPaKE€HA MHOTOYJIEHOM

R, =R, [1+o(t; —19) +B(t; —1p)* +...] (2)

rae o0 v 3 - cpeiHHMe 3HAYCHHUS TEMIIEPATYPHBIX KOI(PQPUIMEHTOB, OMPEAEIIAEMBIX

OIIBITHBIM ITyTEM, Rto u Rti - CONPOTHUBIICHUS TIPU HAYAIBHOM (f0) U KOHEUHOU (1;)

TeMriepaTypax. B HeOOJbIIMX HMHTEpBaJlax WM3MEHEHUS TEMIIEpaTyp 4YacTo ObIBaeT
JIOCTAaTOYHBIM TPU PacueTe OrPaHUYUTHCS ABYMS WieHaMu psana Gopmyns (2). B atom
ciydae popMyIia 1Jis ONPEeIICHUs] CONPOTUBIICHUSI UMEET BU/L:

R, =R, [1+o(t; —1))] 3)

3HaueHuss O HE SBIAIOTCA TOCTOSHHBIMM M M3MEHSIOTCS C HW3MEHEHHEM
TEMIIepaTyphl, OTHAKO B HEKOTOPBIX TEMIEPATYPHBIX UHTEPBAJIAX ATOT KO OUIIMEHT
MO’KHO XapaKTepU30BaTh CPETHUM 3HAUEHHUEM TeMIepaTypHOro kosdduirenTa.
[Ipumensiembrii B pabore mpubop (puc. 1) s
ONpENENeHUs]  TeMIEepaTypHoro kod(p¢uUUeHTa Meau
cocrouT u3 katymku 1. Karymka npencrasisger co0Ooit
KApTOHHBIA KapkKac 2, Ha KOTOpPbIM HaMOTaH MEIHBII
MPOBO/I € JIAKOBOW n30Jsiiier. KoHIIbI TpOBO/1a BEIBEICHBI K
3aKMMaM 3, YCTAaHOBJICHHBIM Ha TJIaCTMAacCOBOM KOJIOJKE 4.
B aToli KOnoOnIKe 3aKperieHa CTEKIsIHHAas OpoOupKa, B
KOTOPYIO BCTaBJIEH Kapkac KaTymku. CBepxy B KOJIOJKE
UMEETCS OTBEPCTHE 5 Il TEPMOMETPA, HU3MEPSIOLIErO



TeMrepatypy karymku. [Ipubop mnomemamT B cocyn ¢
BomOW. B cocyae wumeercs dieKTpuyeckas CIHUpPaIb C
BBIBEICHHBIM HaBepXx KJIIEMMaMH. [Toncoenunus
ANEKTPUUYECKYIO CHHpalb K HCTOYHUKY TOKa, HArpeBaloT
BOJly B COCyJe, MEPUOJUYECKH CUUTHIBAS MOKa3aHUS
TEepMOMETpa U  HU3MEpPsAS OMMETPOM  COINPOTHUBIICHHE
KaTYIIKH.
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HOPAAOK BBIIIOJITHEHUE PABOTDI.

JKcnepumeHTanbHoe onpeaeneHue TemnepaTypHoro
KoadpchuumeHTa COnpoTUBIEHNA NPOBOAHNKOB
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1. TloaroroBbTe B TETpaau TAOJMILY JIJIs 3aMMCH PE3YJIbTATOB U3MEPEHUN U

BBIYHCJIEHUHN.
Tabnuua
Ne Ua B to, I()’ A Rt() , Ii A ti’ C° Rti , a, e,




n/n C° Om OMm rpan’! rpax’!

2. 3aneiTe B cocy] Boay Ha 2/3 BBICOTHI cocyla. BHUMaHuUe: 3aiuBas BOAY B
COCY/I, MPUMUTE MEPBI K TOMY UTOOBI BOJIa HE TOIaja BHYTPb MPOOUPKH.

3. BcTtaBbTe B IpoOUpPKY TEPMOMETD.

4. BbDKIaB HEKOTOpOE BpEMs, IOKa BBIPOBHSIIOTCS TEMIIEpaTypa BOJbI U
KaTYIIKU TpuOopa, 3auIInNTe MOKa3aHUusl TEepMOMETpa 1o .

5. H3Meppre ¢ TOMONIBIO aMIepMeTpa CUIy TOKa lp M paccuuraire
COMPOTUBJICHUE KATYIIKH RtO MOJb3ysACh 3aKOHOM OMa, U 3alMIIUTE PE3yJIbTaThl B

Ta0IuILy.
6. [TogkmrounTe criMpanh K UCTOYHUKY TOKA M YCTAaHOBUTE HANPsDKCHHE HE Ooee
B.
7. Cnenure 3a TOBBIIMICHHEM TeMIlepaTypbl KaTymkd. Korma temmeparypa

KaTylmKku okaxercs kpatHoit 10 T.e. #;=30, 40, 50 C° usmeppTe cuUily TOKa U

pacCUMTalTe CONMPOTHBJICHHWE KATYIIKU. Pe3yabTaTbl HM3MEPCHHH 3aluIlIuTe B
Ta0JIuILy.

8. HMcmonb3yst pe3ynbTaThl IEPBOrO ONBITA M Tpex mnocienayommx (4, R;)
BBIYHMCIIUTE JJI1 KaXKIOTO OIbITa 3HAYCHHWE TEeMIlepaTypHOro KoddduimeHTa

CONMPOTHUBJIEHUSI MEAU 1O (hopmyJe:

R, _R,
o= 0

R, At

KOTOpAasi BEIBEIEHA U3 3aBUCUMOCTH (3).

9. HaiinguTe cpeaHee 3HaU€HHUE TEMIEPATYPHOrO KOADPUIIMEHTA COTPOTUBIICHUS
MeIu €k .

10. Haueptute rpaduk 3aBucuMocTd R oT Temmeparypsl ¢ (B Maciirate).

KOHTPOJIBHBIE BOITPOCHI

1. Yto Ha3bIBaETCS TEMIEPATYPHBIM KOAPPHUIIMEHTOM COIIPOTUBIICHUS?

2. YnaenbHas MPOBOJAMMOCTh MPOBOJHUKA. DU3MYECKUI CMBICH, €IUHUILIBI
MU3MEPEHUS, OT YETO OHA 3aBUCUT?

3. KakoBa 3aBUCUMOCTb  YAEJIBHOTO  CONPOTUBIEHUS  MPOBOJHHUKA  OT
TemnepaTypbl? Uem XxapakTepusyercs 3Ta 3aBUCUMOCTh?

4. Temneparypublii KOAhOUIIMEHT COMPOTUBICHUS. UTO OH XapaKTepu3yeT, OT
Yero OH 3aBUCHUT. B Kakux elMHULIax u3Mepsercs?

5. 3aBUCHUT N1 CONPOTUBIICHUE IPOBOJHUKA OT Temneparypsl? Eciu 3aBucHT, TO
KaKoBa 3Ta 3aBUCUMOCTh? OOBICHUTH (PU3HUECKHUI CMBICI 3TOTO SBJICHHUS.

6. Kak n3mMeHuTCs CONpPOTUBIIEHUE MTPOBOAHUKA C MOBBIIEHUEM TEMIEPATYPHI U
nouemy? Marematuyeckoe U rpadpuyeckoe n300pakeHre ITOM 3aBUCHUMOCTH.



7. CpaBHUTH 3aBHCHUMOCTb H3MEHEHUS CONPOTUBICHUS  METAUIMYECKUX
NPOBOJHUKOB U JJIEKTPOJUTOB OT TemrepaTypbl. OOBSCHUTH (PU3UKY SBICHHIA,
MTOPOKIAIOIINX 3Ty 3aBUCUMOCTb.

8. OmmucaTp MOCJIEN0BATEILHOCTh JEUCTBUI ONpEAEICHUs] TEMIIEpaTypHOR
3aBHCHUMOCTH CONPOTHUBIICHUS B XOJI€ BBIIIOJIHEHUS JIaOOPATOPHOU pabOTHI.

9. U3MeHuTcs nM TeMmmepaTypHbId KO3(DPUIMEHT CONPOTUBICHUS, €CIU
ONpPENENATh €ro MO YJIEIbHOMY CONPOTUBICHUIO, a HE [0 H3MEPSIEMOMY
COMPOTUBJICHUIO?

10.3aBucCHT 1M TeMIepaTypHbI KOI(PQPHUIMEHT CONMPOTHUBICHUS OT MaTepuaja
CONPOTHUBJICHUS.

11 .B yem ¢usnueckuid CMBICH CONMPOTUBIEHUS mpoBogHuKa? OT 4Yero OHO
3aBUCHUT?

12.Hanummre 1 0OBSICHUTE MATEMATHYECKYIO 3aBUCUMOCTH CONPOTHUBIEHUS OT
MaTepraia U pa3MepOB COITPOTUBIIEHUS.

Kontponupyemsbie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

— OneHka «5» CTaBUTHCS, €CJIU YYalllMiCs BBIMOJIHSIET pabOTy B MOJHOM OOBEME C
COONIO/IeHNeM  HEOoOXONMMOW  TOCIIEOBATEIbHOCTA  MPOBEACHHUS  OMBITOB |
U3MEPCHUM;,  CaMOCTOSITEIBPHOW  pAllMOHAIBHO  MOHTHPYET  HEOOXOIUMBIE
o0opyZ0BaHUE; BCE OMBITHI NMPOBOJUT B YCIOBHSIX WU PEXHMaxX, 00ECIICUNBAIOIINX
MOJIYYCHHUE TPaBUIBHBIX PE3yJbTATOB M BHIBOJOB; COOJIO/AaET TpeOOBAHUS TMPABHII
0e30macHOCTH Tpy/Aa; B OTYETE MPABWJIBHO W aKKypaTHO BBITIONHSICT BCE 3alliCH,
TaONHIIBI, PUCYHKH, YEPTESKU, TPa()UKH, BEIYUCICHUS, MPABUILHO BBITIOTHSIET aHAIH3
MTOTPEIIHOCTEN.

— Omenka «4» CTaBHUTCS, €CIU BBIMIOJHEHBI TPEOOBaHUS K OIECHKH «5», HO ObUIH
JOMYIICHBI JIBa-TPU Heaouera, He Oosee OJHOM HErpyOool OmuOKH U OJHOTO
HeJloueTa.

— Omenka «3» crTaBUTCSA, €CIM paboTa BBIOJHEHA HE IMOJHOCTBIO, HO O0BEM
BBITIOJITHCHHOH YacTH TaKOB, IIO3BOJISET IOJYYUTh TPABHIIBHBIC PE3YNbTaThl H
BBIBOJIBI: €CJTH B XOJIC IMMPOBEIACHUS OIBITA M H3MEPEHUI OBLTH JTOTYIIEHBI OIITMOKH.

— OueHka «2» cTaBUTCS, €ClIM padoTa BBHINIOJIHEHA HE TOJHOCThIO U 00BEM
BBITIOJITHCHHOH YacTH pabOT HE IMO3BOJIAT CHACNATh IPABWIIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPCHHUSI, BEIYUCIICHUS, HAOJIOICHUS POU3BOMINCH HETIPABHIIBHO.

Tema 3.3. DjeKTpUYECKHUI TOK B Pa3JIMYHBIX Cpefax

YcrHblii onpoc (YO)

1. Kakue ObIBalOT BelIEeCTBA IO THUITY MPOBOJUMOCTH DJIEKTPUUYECKOTO TOKa?
Onpenenenue.

2. Kakwue BeliecTBa OTHOCATCS K MOJIYIIPOBOIHUKAM?



Kakas cBsA3b CyleCTBYET B ITOIYNPOBOJHUKAX ?

Kaxkue noaBr>xHbI€ HOCUTEIHU 3apsiIOB UMEIOTCSI B YHCTOM MOJYITPOBOHUKE?

Uto npou30UaET NpU BCTPEUE IICKTPOHA C JbIPKON?

Kakune HocuTenu 3apsiaa sBISIIOTCS OCHOBHBIMU B ITOJIYIIPOBOJHUKE C aKIIENTOPHOU

IPUMECHIO, @ KAKKE B MOJYNPOBOJIHUKE C JOHOPHON IPUMECHIO?

7. Kak no-apyromy Ha3bIBalOTCSl MOJYIIPOBOAHUKH C JIOHOPHBIMH M aKLENTOPHBIMU
pUMeECsIMU?

8. Kak o6pa3zyercs p-n-nepexon?

9. Kakoll nepexo/1 Ha3pIBaIOT NPSIMbIM?

10.Kak ycTpoeH noiaynpoBOAHUKOBBIN 110A?

11.113 yero cocTouT TpaH3ucTop?

12. Y10 Takoe Bakyym?

13.Y10 Takoe TEPMOIIIEKTPOHHAS SMUCCHUS?

14.YcTpoiicTBO M IPUHLMI padOThl BAKYYMHOTO JHO/IA.

15.BonpramnepHas xapakTepUCTHKA BAKYyMHOTO TMOAA

16.Yt0 Takoe 35eKTpoHHbIN IMy4oK? U ero cBoicTBa.

17 ITpunHin paboTsl AIEKTPOHHO-TY4eBOM TpyOku. 1 e€ npumenenue.

18.Kakue BemecTBa OTHOCATCS K 3JEKTPOIUTaM?

19.Yt0 Takoe 35eKTpUYeCcKasi AUCCOLAUA?

20.Yto Takoe pekoMOuHaUs?

21.YT10 Ha3bIBAIOT MOHHOM MPOBOJIUMOCTHIO?

22.Yto Takoe 3nekrponu3? Kak on npoucxoaut? M ero npuMeHeHHe.

23.00mbscHeHure 3akoHa AekTpoiu3a. U ero ¢popmyia.

24.0Onpenenenue 3apsiaa anexkrpona. U ero gpopmyna.

25.Kak MOKHO clieniaTh BO3AYX MTPOBOAHUKOM?

26.Kak nporcxoauTh MOHU3AIMS Ta3a’?

27.Kax mpoucxoaut pekoMOuHaIus ra3a’?

28.UT10 Takoe ra3oBblil pa3psia?

29.0mnpeneneHne caMmoCTOSTEIbHOTO U HECAMOCTOSITEILHOTO pa3psiiOB.

30.Kak mpoucxoauT HOHU3ALUS JIEKTPOHHBIM y1apoM?

31.Yto0 Takoe miazma?

N kW

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

Kpurepun oneHku:

OtmeTka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUaia

YETKO ¥ MPAaBWIBHO AAHBI ONPEJIEICHUS U PACKPBITO COAEPIKAHNUE MTOHATUI, BEPHO
UCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSITENbHBIN, UCIIOJIb30BAHbI PaHee MPUOOPETEHHBIE 3HAHUS.

OrMmerka «4»
PacKphITO OCHOBHOE COJIepKaHUE MaTepuala



B OCHOBHOM IPABWJIBHO JIAHBI ONPEAECICHUS NOHATHN U UCIIOJIb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTCIIbHBIN

ONPEAEICHUS TOHATUI HETOJIHbIC, TOMYIICHbI HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAaHUH
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJIaX M O0OOIICHUIX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MOHUMAIOTUH)

OtmeTKa «3»

YCBOEGHO OCHOBHOE COJIepKaHHe yueOHOIro MaTepraia, HO U3J0KEeHO (pparMeHTapHO,
HE BCErJa Mocie/10BaTeIbHO

ONpeIeJICHNS] IOHITUI HEJOCTATOUYHO YETKHE

HE KCIOJB30BaHbl B KAUECTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HaOJII0JICHHU, IOMYIIICHBI OIMTUOKH MPU MX U3JI0KESHUH

JOMYIIECHBI OITUOKK U HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMHHOJIOTHH,
OIPEJICIICHUE TTOHATUI

MIPABWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUSI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHHe YI4eOHOTO MaTepuraja He pacCKpPhITO

HE JJaHbI OTBETHI Ha BOTIPOCHI HABOAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICIICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TecTupoBanmue (T)

I Bapuanr.

1. KakuMu HOCUTEIISIMU 31, 3apsifia CO3JaeTCs dIEKTPUUECKUM TOK B MeTasuiax?
A. DEKTpOHaAMH U TIOJIOKUTEIbHBIMU NOHAMM.

b. ITonoxuTeabHbIMU U OTPUIIATEILHBIMIA HOHAMH.

B. DnextpoHaMu u IbIpKaMH.

I'. ITonoXUTETLHBIMU HOHAMHU, OTPUIIATETLHBIMUA HOHAMH U DJIEKTPOHAMM.

. ToJIbKO 3JIEKTpOHAMH.

2.Kakoit MUHUMaJIbHBIN 10 a0COTIOTHOMY 3HAYEHUIO 3apsi] MOXKET ObITh MEPEHECEH
ANEKTPUUYECKUM TOKOM Y€pe3 IIEKTPOTUT?

A. ex1,6-10 PKu.

B. 2e<3,2:10 ‘P K.

B. JIro0o#i CKOJIb YTOJTHO MaJIbIi.

I'. MuHMManbHbBIN 3aps]1 3aBUCUT OT BPEMEHU IIPOIYCKAHUS TOKA.

J. 1 K.

3. KakuMu HOCUTENISIMU dJI. 3apsaa co34acTcCsA C-)JICKTpI/I‘ICCKI/Iﬁ TOK B paCTBOpax UJIN
paciuiaBax BJICKTpOJII/ITOB?



A. DIIEKTpOHAMU U MOJOKUTENBHBIMU NOHAMH.

b. I10710XKUTENBHBIMU ¥ OTPULIATEIBHBIMU HOHAMMU.

B. IlomoXuTepHBIMU HOHAMH, OTPULATEILHBIMA HOHAMU U 3JIEKTPOHAMM.
I'. TonpKO BIEKTPOHAMMU.

J1. DneKTpoOHaMHU U AbIPKAMH.

4.Kakue IeUCcTBUSA 3J1. TOKA BCETIa COITPOBOXK/IAIOT €ro MPOXO0XKICHHUE Yepe3 JIF0ObIe
cpenpl?

A. TenoBoe.

b. Xumnueckoe.

B. MarnutHoe.

I'. TemmoBOoe M MarHuTHOE.

J1. TerioBoe, XUMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 npeacraBieHo cxeMaTH4aecKoe u3o0paxenue Tpansucropa. Kakoi
udpoii Ha HeM 0003HAYECH YIMUTTEDP?
A.l.

penu oTBEeTOB A — I' HET MPaBUIIBHOTO.

6. Kakum TUIIoM mpoBOUMOCTH 00J1a/1at0T MOJTYNPOBOIHUKOBBIE MaTepUaibl 03
npuMeceit?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0OCHOBHOM JIBIPOYHOM.

B. B paBHOI Mepe 3IEKTPOHHOM U ABIPOYHOM.

I'. MonHoM.

J1. He mpoBOAST 3NEKTPUYECKUI TOK.

7. Kakum TUIIOM NMpOBOJMMOCTH 00J1a1at0T MOIYIIPOBOAHUKOBBIE MaTepUaIIbI C
JOHOPHBIMH PUMECSIMU?

A. B OCHOBHOM 2JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHON.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. NonHOM.

JI. Takue MmaTepuaibl He IPOBOIAT JJIEKTPUUECKUN TOK.

8. Kakoii u3 nmpuBeeHHBIX Ha pUc. 2 Tpad)UKOB OTPAKAET 3aBUCUMOCTH yIETLHOTO
CONPOTUBJICHUS MTOTYNPOBOJHUKA OT TEMIIEPATYPbI?

A.l.

b. 2.
B. 3.
I.4.



9. IIpu npoX0KAEHUU YEepE3 KAKUE CPEbI DIEKTPUIECKOTO TOKA MPOUCXOAUT NEPEHOC
BerecTna’?

A. Uepes MeTasuibl ¥ MOJTYNPOBOTHUKHY.

b. Yepes noiaynpoBOHUKHU U PaCTBOPHI AIEKTPOIUTOB.

B. Uepe3s pacTBOpbI JIEKTPOIUTOB U METAJLIBI.

I'. Yepes rassl ¥ OAynpOBOAHUKM.

J1. Uepes pacTBOPHI ANEKTPOIUTOB U Ta3bl.

10. B onHOM cityyae B TepMaHuil 100aBUIN MATHBAICHTHBIN pocdop, B Apyrom —
TpeXBaJCHTHBIN rajumii. KakuM THIIOM MPOBOAMMOCTH B OCHOBHOM 00J1aa
MOJIyIPOBOJHUK B KaXJI0M ciydae?

A. B nepBoM JpIpOYHOM, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 2I€KTPOHHOM, BO BTOPOM JBIPOYHOM.

B. B 00oux ciayyasix 3J€KTpOHHOM.

I'. B 06oux ciy4asix TbIpOYHOM.

J1. B 060oux ciay4asix 3JIeKTPOHHO-ABIPOYHOM.

11. Kak u3amMeHUTCs Macca BEUIECTBA, BBIIEIMBILIErOCs Ha KaTOI€ IIPU MPOXOKIACHUN
IIEKTPUYECKOT0 TOKA YEPE3 PACTBOP MIEKTPOJIUTA, €CIIN CUJIa TOKA YBEITUIUTCS B 2
pasa, a Bpems ero NpoxoKICHHs] YMEHBIINUTCS B 2 pa3a?

A. YBenunuurcs B 2 pasa.

b. YBenuuutcs B 4 pasa.

B. He nu3menurcs.

I'. YMmenbmmTcs B 2 pasa.

J1. Ymenbmures B 4 paza.

12. B mpouecce anekrponnsa "+" noHbI nepenecnu Ha karox 3a 2¢ "+" 3apsan 4K, -
" MOHBI NIEPEHECN Ha aHOJ1 TaKOM ke mo moayJto "- " 3apsan. KakoBa cuiia Toka B
memnu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

J. 16A.

13. Kaxkoit u3 rpadukoB, IpUBEACHHBIX HA PUC. 3, COOTBETCTBYET XapaKTEPUCTUKE
MOJYNPOBOJHUKOBOTO JUO0/1a, BKIIFOUEHHOTO B MIPSIMOM HANPABICHUU?

A. 1.

2.

3.

4.
. Cpenu otBeTOB A — I HET IPABUIIBHOTO.

b.
B.
I.

14. Kakyro u3 cxem, MoKazaHHBIX Ha puc. 4, clieyeT MPpeAnovecTh A UCCIIeI0BaHuUs
3aBHCUMOCTH MPSIMOTO TOKA MO OT HAMPSHKEHUS U KaKyr0 — JIJIsl UCCIISTIOBAaHUS
3aBUCUMOCTH OOpPaTHOTO TOKA IMOJ1a OT HAIPSIKEHUA?



A. Jlns o6oux ucclieJOBaHUM CielyeT BhIOpaTh cXeMy 1.

b. JIns o6oux riccneaoBaHui ciieyeT BEIOpaTh cxemy 2.

B. 1 vicciienoBaHusl 3aBUCUMOCTH MPSMOIO TOKA JUO0J1a OT HANPSKEHUS CIEAYET
BbIOpaTh cxemy 1, U1 0OpaTHOTO TOKa — CXemy 2.

I'. lns uccnenoBanus 3aBUCUMOCTH IIPSIMOTO TOKA JIM0/1a OT HAIIPSDKEHUS CIIEyeT
BbIOpaTh cxemy 2, Ui 00paTHOTO TOKa — cXemy 1.

J1. Cpenu otBeTOB A — ' HET MPABUIILHOTO.
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Puc. 4
II Bapuamnr.

1. KakuMu HOCHTEISIMHA 3J1. 3apsijia CO3/IaeTCs ANEKTPUICCKUN TOK B
MOJIyIPOBOJHUKAX ?

A. DJIEKTpOHAMU U MOJIOKUTEIbHBIMA HOHAMM.

b. [TonoXuTenpbHBIMH U OTPHUIATEIILHBIMIA HOHAMM.

B. DnexTpoHaMu U JbIPKaMH.

I'. IlomoXuTEIbHBIMA HOHAMHU, OTPHUIIATEILHBIMA HOHAMH M 3JICKTPOHAMH.
J1. TonbKo 2JIeKTpOHAMH.

2.Kakoit MUHUMaJIbHBIN 10 a0COTIOTHOMY 3HAYEHUIO 3apsi]] MOXKET ObITh MEPEHECEH
ANEKTPUYECKUM TOKOM YEPE3 METAILI?

A.ex1,6-10 K.

b. 2e~3,2-10 " K.

B. JIr060i1 cKOJIb yTOAHO MAJIBIiA.

I'. MuHMMaINbHBIN 3apsi 3aBUCUT OT BPEMEHHU MTPOIYCKAHUS TOKA.

J. 1 K.

3. KakumMu HOCUTEIISIMU J1. 3apsijia CO3AaCTCs DJICKTPUUECKUM TOK MPpU
AIEKTPUYECKOM pa3psjie B razax?

A. DNEeKTpOHaMHU U MOJIOKUTEIHbHBIMA HOHAMH.

b. IToy105)KUTEIBLHBIMUA U OTPUIIATEIILHBIMU HOHAMM.

B. ITonoXuTeapHbIMU HOHAMH, OTPUIIATEIbHBIMA HOHAMU U 3JICKTPOHAMM.
I'. TosbKO 3IEKTPOHAMHU.

. DnekTpoHaMu U IbIpKaMH.

4.Kakue elcTBUS 3J1. TOKa HAOII0Jal0TCs TTPU MPOITYCKAaHUU €T0 Yepe3 PacTBOP
AIEKTPOJIUTA?

A. TennoBoe, XUMUYECKOE M1 MarHUTHOE JICHCTBUS.

b. XumMundeckoe 1 MaruuTHOE JEHUCTBUA.

B. TennoBoe u MarouTHOE JICUCTBUS.

I'. TennoBoe U XMMHUUYECKOE JCHCTBUS.

J1. ToJIbKO MarHuTHOE JICHCTBHE..

5.Ha puc. 1 npeacraBieHo cxemMaTHYecKoe n300pakenne Tpan3ucropa. Kakoit
undpoit Ha HeM 0003Ha4YEH KOJIIEKTOp?
A. 1.

=W T

.2,
3.
.4. JI. Cpenu otBeToB A — I' HET MPABUIIBHOTO.



6. Kakum TUIIOM mpoBOJIMMOCTH 001a1at0T MOTYTPOBOAHUKOBBIE MaTepUalbl 0e3
npumecein?

A. He npoBOJSAT RJIEKTPUYECKHI TOK.

b. MonHou.

B. B paBHOM Mepe 3IEKTPOHHOM U IBIPOYHOM.

I'. B OCHOBHOM JIBIPOYHOM.

/1. B OCHOBHOM 3JI€KTPOHHOM.

7. Kakum TUIIOM IPOBOAMMOCTH O0JIaIal0T MOIYIIPOBOJIHUKOBBIE MaTEPUAIbI C
aKLENTOPHBIMUA IPUMECIMHU?

A. B 0OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOM.

B. B paBHOU Mepe 3IEKTPOHHOM U ABIPOYHOM.

I'. MonHOM.

J. Takue maTepuasl He IPOBOAAT MIEKTPUUECKUM TOK.

8. Kakoii 3 npuBeICHHBIX Ha puc. 2 rpad)iKOB COOTBETCTBYET 3aBUCHMOCTH
YAEIBHOTO CONPOTUBIICHUS PTYTH OT TEMIIEPaTyphl (IIPH TeMITepaTypax, OJU3KHX K
a0COJIFOTHOMY HYJII0)?

A. 1.

ﬁwm
-lk.u.)!\)

. Cpenu otBeToB A — I HET IPABUIIBHOTO.

9. B kakux cpenax npu NpoxoKJICHUH Yepe3 HUX JIEKTPUUECKOTO TOKA IepeHoca
BEILIECTBA HE TPOUCXOIUT?

A. B MeTamiax v nosynpoBOJHUKAX.

b. B nonynmpoBogHMKAaX U pacTBOPax JIEKTPOJIUTOB.

B. B pacTBopax 351€KTpOIUTOB U METAIIIAX.

I'. B razax v noJrynipOBOJIHUKAaX.

/1. B pacTBOpax 3ieKTpOIUTOB U ra3ax.

10. B ogHOM ciyyae B oOpa3zel repMaHus 100aBUIN TPEXBAJICHTHBIA UHIUH, B IPYTOM
— NATUBAJIEHTHBINA 0op. Kakoi THIl MpoBOAUMOCTH MPe00IIalaeT B KAKIOM cliydae?
A. B nepBoM ABIPOYHOI, BO BTOPOM 3JEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 00oux ciaydasix 3JIeKTpOHHOM.

I'. B o0oux city4yasix AbIPOYHOM.

J1. B 00oux ciayyasix 3JeKTPOHHO-IBIPOYHOM.

11. Kak nu3MeHuTCs Macca BEIeCTBa, BBIJEIUBIIETOCS HA KaTO/1€ MPU MPOXO0KICHUU
AIEKTPUUECKOTO TOKA YepPE3 PACTBOP AJIEKTPOJIUTA, €CIIHU CUJIa TOKA YMEHBIIUTCS B 2
pasa, a Bpemsi ero MpoXoKICHUs BO3pacTeT B 2 pa3a?

A. YBenuuurtcs B 2 pasa.

b. YBenuuurcs B 4 paza.



B. He usmenurcs.
I'. YMenbmntes B 2 pasa.
. YMmenbmures B 4 paza.

12. B mponecce anekTponusa "+" HOHBI epeHecan Ha kaToa 3a 2¢ "+" 3apsag 4K, "-
" MOHBI IEPEHECIIN HA aHOJ TaKOM e 1o moaynto "- " 3apsia. KakoBa cuia Toka B
enu?

A. 16A.

b. 8A.

B. 4A.

. 2A.

1. 0.

13. Kakoit u3 rpadukoB, NpUBEIECHHBIX HA PUC. 3, COOTBETCTBYET XapaKTEPUCTUKE
HOJIyTIPOBOJJHUKOBOT'O JIM0/1a, BKJIFOYEHHOT'O B 00paTHOM HanpaBiIeHUU?

A. 1.

b. 2.

B. 3.

I'.4. JI. Cpenu otBeToB A — I' HET IPaBUIIBHOTO.

14. Kakyto u3 cxeM, NOKa3aHHbIX Ha pUc. 4, caeAayeT NPEeANnoYeCThb A NCCIEA0BaHU
3aBUCUMOCTH MPSMOI0 TOKa JUO0/a OT HAPSKEHUSI M KaKyl0 — JUISL UCCIIEA0BAHUS
3aBHCHUMOCTH OOpaTHOrO TOKa AMOJA OT HANPSKEHUS?

A. Hu o/1vH 13 NPUBEIEHHBIX HUXKE OTBETOB HE ABJISIETCS MMPABUIBHBIM.

b. 115 viccrienoBaHusl 3aBUCUMOCTH MPSIMOTO TOKA AUOJIA OT HAMPSKEHUS CIeAyeT
BBIOpATh CXeMy 2, 111 00paTHOro TOKa — cxemy 1 .

B. 1 vicciienoBaHus 3aBUCUMOCTH MPSMOTO TOKA JUO0/1a OT HANPSKEHUS CIIEAYET
BBIOpATh cxemy 1, 111 00paTHOrO TOKa — CXemy 2.

I'. st o6oux ciyyaeB cieayeT BhIOpaTh cxemy 2.

. Hns oboux ciayyaeB cieayeT BhIOpaTh cxemy 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
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OTBET

Kpurepun oneHku:

— «2» BBICTABIISIETCSL 00yYAIOIIEMYCsl, €CJIM Habpall MeHee 5 0aJlIoB;
— «3» BBICTaBIIsIETCS 00yyUaroemycs, 3a 8-6 0asios;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 11-9 6amnos;

— «5» BBICTABIISIETCS OOyyUaroleMycs, 3a oosee 12 6aos.

3aganus 15 caMocTosiTe IbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHU)

DIEKTPUYECKUN TOK B METAJIAX, B AJIEKTPOJIUNTAX, ra3ax, B BAKyyMe.
DIeKTpoIIun3.

3akoH snektponu3a Papajes.
DIEKTPOXUMUYECKUN HKBUBAJICHT.

Buapl ra30BbIX pa3psaaoB.
TepMOsIeKTpOHHAS AMUCCHS.

[Tma3ma.

CoOcTBeHHas U MPUMECHAs IPOBOJIUMOCTH.
9. P-n mepexon.

10.IIpuMeHeHnE NOITYIIPOBOJHUKOB.
11.I1omynpoBOJHUKOBBIE TTPHOOPHI.

X NN B D=

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

Kpurepun oneHku:

OtmeTka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUaia

YEeTKO W MPABUIILHO JIaHbI ONPEJEICHUS U PACKPBITO COACpKAHUE TTOHITHI, BEPHO
UCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIIBITOB

OTBET CAMOCTOSITENbHBIN, UCIIOJIb30BAHbI PaHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJIepKaHHe MaTepHalia

B OCHOBHOM TPABWJILHO JIaHBI OTPE/IETICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbLHBIHN



OMpeIeJICHUS TOHATHI HEMOIHBIE, TOMYIIEHbI HE3HAYUTEIbHbBIE HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIb30BAHUH
HAyYHBIX TEPMUHOB WJIH B BBIBO/IaX M 000OIIEHUIX
MPaBUJIbHBIE U YETKHUE OTBETHI l—||l[—-/ Ha BOMIPOCHI
YTOUYHSIONIETO XapakTepa —- (TTO3UITMST TOHUMATOIIHI )

OtmeTKa «3»
YCBOEHO OCHOBHOE COJICp>KaHUE y4eOHOro Matepuaia, Ho
U3JI0KEHO (PparMeHTapHO, HE BCET/Ia MOCIIeI0BATEIHLHO

ONPEACICHUS MOHATUN HEJOCTATOYHO YETKHUE

HE HCII0JIb30BaHbI B KAYECTBE JO0KA3aTEIbCTBA BEIBOALI 1 0000IIEHUS U3
HAOJFOICHUH, TOTYIIEHBI OITUOKY TP MX U3JI0KCHUH

JOMYIIIEHBI OITMOKU U HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHATUI

MPABWIBHBIEC U YETKHUE OTBETHI HA BOITPOCHI HABOISIETO ¥ KOHKPETUZUPYIOIIETO
xapakTepa (IO3UIHUS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHHE YIeOHOTro MaTepraja He pacCKpPhITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITMOKY B ONPEICIICHUH TOHSITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

JlabGopaTopHbie padoThI
JlabopaTtopnas pa6ora Ne 11
OnpenesieHue 3JIEKTPOXUMUYECKOT0 IKBUBAJIEHTA Me/IH.
Iean pa6oTei: HayunTbcst U3MEPATH SJIEKTPOXUMHYECCKUE YKBUBAJICHTHI BEIICCTB

Oo0opynoBaHue: BECHI AJIEKTPOHHBIE, aMIIEPMETP IIKOJIbHBIN, YaChl, BEITPIMUTEDL HA
4,5B 2A, peoctat 6 OM 2A, K104, 3JIEKTPOJIMTUYECKAS BAHHA, PACTBOP MEIHOTO
KyIopocCa, BEHTUJISATOP- HarpeBaTellb, COCAMHUTEIILHBIC IIPOBO/IA.

L

BreinpamuTens

Teopus:



[Tpouecc, npu KOTOPOM MOJIEKYJIbI COJIEH, KUCIOT U LIEN0YeH PU pacTBOPEHUH B
BOJIC WIM JPYTUX PACTBOPUTENSAX PaclaJaroTcsl Ha 3apsHKEHHbIE YacTHIbl (MOHBI),
Ha3bIBACTCSl AJIEKTPOJIUTUUECKON TMCCOLMALMEH; TOyYUBILINUNCS IPU 3TOM PacTBOP C
HOJIOKUTEIBHBIMU M OTPULIATEIIBHBIMU HOHAMU HA3bIBAECTCS AJIEKTPOJIUTOM.

Ecau B cocynl ¢ 37IEKTPOJIMTOM MOMECTUTH MJIACTUHBI (3JIEKTPObI), COCTUHEHHBIE C
3a)KMMaMU HMCTOYHHMKA TOKa (Co34aTb B DJJIEKTPOJUTE 3JIEKTPUUYECKOE II0JIE), TO
MOJIOKUTENbHBIE UOHBI OYAYT JIBUraThCs K KaTOJy, a OTPULATENIbHBIE - K aHOAy. Y
3JIEKTPOJIOB MPOUCXOJIAT OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, IIPU 3TOM Ha
3JIEKTPO/IaX BBIJEISIOTCS BEILIECTBA - IPOYKThI PEAKIUH.

Jns  snekTpoiu3a copaBeyiMB 3akoH dapajaes: Macca BbIIeJIHBIIECTOCS
BelleCTBA Ha JJIeKTpPoJde NPSIMO NPONOpPUMOHAJbHA 3apsay Q, mpoumexmemy
yepes JJIeKTPOJINT:

m=kq (1)

m=klt (2)
rae k - DJIIEKTPOXUMHUYECKUN SKBUBAJIEHT - KOJUYECTBO BELIECTBA, BBIJACICHHOE MPU
POXOXKAEHUHN 4depe3 uekTposnt 1 Ki anexkrpuuectsa. g KaKI0ro BENIECTBA 3HA-
yeHue k eCTb OCTOSIHHAS BEJIMYMHA.
W3mepuB cuily TOKA B LIETIH, COCTaBICHHOW IO CXEME, BPEMS €r0 MPOXOXKICHU U

Maccy BBIACJIMBIICTOCA Ha KaTtonaec BCIICCTBA, MOJKXHO onpe;:[eJme
BJIGKTPOXI/IMI/ILIGCKI/If/'I OKBHUBAJICHT U3 IICPBOI'0 3aKOHA CDapazLe;I:
k=m/(It) (3)

IHopsinoxk BbINOJHEHUS PA0OTHI:
1. BoiOpath 0J1HY U3 MEIHBIX TUIACTUH 3a KaTO/I.
2.0npeaenuTs Maccy MEJHOM IUIACTUHBI (KaToAa ) 0 OIbITA.
2. CobOparthb 11emnb, yKa3aHHYI0 Ha puc. 1, akKKypaTHO OMYCTUTB 3JIEKTPOJIbI B PaCTBOP
MEJHOTI'0 KyIopoca 1 ¢ IOMOIIBIO peocTaTa YCTAaHOBUTH CHITy ToKa 1 A.
3. 3aduxcupoBats Bpems =10 mum.
4.Pa30MKHYTb 1I€b, BBIHYTh KATOJHYIO INTACTUHKY, CMBITh C HEE OCTaTKa pacTBOpa U
BBICYIIIUTH BO3JI€ BEHTWJIATOPA.
5. B3BeCHUTb BBICYIIEHHYIO ITACTUHY C TOYHOCTBIO 10 10MT.
6. 3HaueHue ToKa, BpeMsI OIbITa, YBEITUUEHUE B MACCE KaTOAHOM IJIACTUHY 3allucaTh B
TaOJIMILY ¥ ONPEJEIUTD FIEKTPOXUMHUUYECKHM 3KBUBAJIEHT 10 (popmyiie (3)

Macca kaTona Macca DIIeKTpO & %
OIILIT I A 10 onbiTa oce OmBITa OTJIOK. Bpems | xumuu.
BEIIIECTBA t(c) AKBUBAJIC
mj (ke) m; (ke) ms (k2) o

OuneHka nmorpemnHocTei.




k=__.
It
OTHOCUTENBHAS TTOTPEITHOCTD: 0k = &m + 81 + 8t = A_m + A_I + A_t.
m 1 t
Am=0,05 2.
AI=0,1 A
At=20 c.

OueHute B mpollecce NpoBeAcHUsT pabOThl HAMOOJBIIKE TOMYyCTUMBIE OIIMOKH
IpU U3MEPEHUH MACChl, TOKa U BpeMEeHHU. BhIUUCINTE OTHOCUTENBHYIO OTPEIIHOCTD,
HalIUTe MAaKCUMAJIbHYIO JOMYCTUMYIO MOTPEITHOCTH MPU ONpeeIeHIH K.

Ak =0k -k .

ITocie aToro naercs pe3yapTar B BUAC: k =k, + Ak .

onvima

CpaBHUTE MTOJIYYCHHBIN PE3YNIbTAT C TAOTUYHBIM.

KoHTposbHBIE BONIPOCHI.

Uto Takoe 3 /IC nonsipuzanuu?
Uto Takoe €eMKOCTh aKKyMYyJIaTopa?

1. Yto Takoe 3IEKTPOJIUTHYECKAS TUCCOLUNALINS, DIIEKTPOIIN3?

2. OOBscHUTE, KaK MPOUCXOIUT PA3I0KEHUE BOABI AIEKTPHUUECKHUM TOKOM?
3. Kak npoucxoaut papuHupoBanue?

4. Cdopmynupyiite nepBslii 3akoH Dapajes.

5. TanbBaHOCTETHS.

6. I'ampBaHOIIACTHKA.

7.

8.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

— Onenka «5» CTaBUTHCS, €CJIU YYalllMiCs BBIMOJIHSAET pabOTy B MOJHOM OOBEME C
COONIO/IeHNEeM  HEOoOXOIMMOW  TOCIIEOBATEIbHOCTA  MPOBEACHUS  OMBITOB |
U3MEpPEHUI;  CaMOCTOSITEIPHOM  pAlMOHAIBHO  MOHTHPYET  HEOOXOJIUMBIE
00OpyZI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHSIX U PEXKUMAX, 0OCCIICUMBAIOIIUX
MOJIYYCHHUE TPABUIBHBIX PE3yJbTATOB M BBIBOJOB; COOJO/IaeT TpeOOBAaHUS MPABHII
0e30mMacHOCTH Tpy/Aa; B OTYETE MPABHIBHO W aKKypaTHO BBITIOJNIHICT BCE 3allHCH,
TaOJHIIBI, PUCYHKH, YEPTESKU, Tpa(HUKHU, BEIYUCICHUS; TTPABUIHLHO BBITTOHICT aHAIIN3
IIOIPELTHOCTEN.

— Onenka «4» CTaBUTCA, €CIU BBINOJHEHbI TPeOOBaHUS K OLICHKU «5», HO ObLIU
JOMYIIEHBI JIBa-TPU HEIouYeTa, He Ooyiee OJHOW HErpyOol OHIMOKM M  OJHOTO
HeJoYera.

— Omenka «3» cTaBUTCS, €CiIM paboTa BBINOJHEHA HE IMOJHOCTBIO, HO O0BEM
BBITIOJIHEHHONW YacTH TaKOB, IIO3BOJISIET TOJYYHTHh TMPABWIBHBIE PE3yJIbTaThl U
BBIBOJIBI: €CJTM B XOJI€ MMPOBECHUS OIBITA M M3MEPEHUI ObUTH JOMYIIEHBI OITHOKH.



- OHCHKa «2» CTaBHUTCs, CCJIM pa60Ta BBIIIOJIHEHA HE IIOJHOCTBIO U 00BEM
BBITTIOJTHEHHOM YacTHU pa60T HC IIO3BOJIAT CACJIATh IIPAaBUJIBHBIX BBIBOJOB: CCJIH,
OIIBITBHI, U3BMCPCHUA, BBIYUCIICHUS, HEI6JIIOI[€HI/I$I IMPON3BOANIINCH HECIIPABUIIBHO.

Tema 3.4. MarauTHoe€ 1moJjie
YcrHblii onpoc (YO)

1. Kak BO3HHKAIOT MarHUTHBIC B3aUMOJCHUCTBUSA?

2. YTo Takoe MarHuTHOE I0JIe, YeM OHO CO3JaeTCs?

3. CBoiicTBa MAarHUTHOTO II0JIS.

4. JlecTBUS MarHUTHOTIO MOJISL HA PAMKY C TOKOM.

5. KonuyecTBeHHas! XapaKTEPUCTUKA MAarHUTHOTO TOJIS.

6. UTo npuHATO 3a HAIIPaBJICHUE BEKTOPA MAarHUTHOM UHAYKIIMH?
7. TlpaBuiio OypaBumKa.

8. Uro onpeznensieT npaBuiio OypaBunka’?

9. Kak n300paxaroT MarHUTHBIE MOJIS?

10.YT1o Takoe TMHUHA MAarHUTHOU UHIYKIUU?

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

Kpurepun oneHku:

OtmeTka «5»

ITOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUaia

YETKO W MPABUIIBHO JIaHBI ONPEJEICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOEHUH,
OTBITOB

OTBET CAMOCTOSITENIbHBIN, UCIIOJIb30BAHbI PaHEe MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKaHUE MaTepualia

B OCHOBHOM IPABUJILHO JIaHBI ONIPEACICHUS TOHATUN U UCTIOIh30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

onpeieSICHHs] TOHSATUN HETIOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHUS, HEOOIbIITNE HETOYHOCTH MIPU UCIIOJIH30BAHUHI
Hay4YHBIX TEPMUHOB WJIH B BIBOJAX M 000OIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIIETO XapakTepa (TOo3UIus
TTOHUMAIOIITU )

OrMmeTka «3»
YCBOEHO OCHOBHOE COJIEp’KaHHe y4eOHOTO MaTepHraia, HO U3JI0KEeHO parMeHTapHoO,
HE BCErIa IMOCIEI0BaATEIbHO



ONpeIeJICHUSI TOHATUN HEOCTATOUYHO YETKUE

HE KCIOJB30BaHbl B KAUECTBE JOKA3aTEILCTBA BHIBOABI U 00OOIICHUS U3
HaAOJIOACHUM, TOMYIIEHbI OITMOKY TPU UX U3JI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
OTpeJIeICHUE MOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTtepa (IO3UIUSI KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE YICOHOr0 MaTepraja He PaCKpPhITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITUOKY B OTIPEICTICHUH TOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TectupoBanue (T)
I Bapuamnr.

1. Kakoe siBjieHHe Ha0 01aeTcs B onbITe Jpcrena’?

A) B3auMoIeliCTBHE IPOBOIHUKOB C TOKOM;

b) B3aumoielicTBHE IBYX MArHUTHBIX CTPEIIOK;

B) noBOpOT MarHUTHOM CTpESIKH BOJU3H MPOBOIHUKA C TOKOM.

2. Bozjie NpoBOAHMKA C TOKOM PACII0JIO:KeHA MATHUTHAasA cTpeiika. Kak
U3MEHHUTCH ee HAallpaBJIeHUe, eCJIM M3MEHUTh HAallpaBJIeHUue CHJIbI TOKa?
A) noseprercs Ha 90°;

B) nosepuercs na 360°;

B) nosepuercs na 180°.

3. [ToueMy MarHuTHasi CTPeJIKa MOBOPAYMBaeTCsl BOJIM3HM POBOJHNUKA € TOKOM?
A) Ha Hee IeHiCTBYeT MarHUTHOE TIOJIE;

b) Ha Hee neMCTBYET IEKTPUUECKOE MOJIE;

B) Ha Hee neicTBYeT cuia NpUTSKEHNUS,

[') Ha Hee NEelCTBYIOT MAarHUTHBIE U AJEKTPUUYECKHUE TIOJIS.

4. Kakasi cBSI3b CylIeCTBYET MEKIY JIeKTPUYECKUM TOKOM M MAaTrHUTHBIM
noJiem?

A) MAarimuTHOC I10JIC CYHICCTByeT BOprr HCIIOABUIKHBIX 3aPSAIKCHHBIX YaCTHII,
b) MarauTHOE 1M0JI€ CYIIECTBYET BOKPYT JIFOOOTO MPOBOTHUKA C TOKOM;

B) MArdmuTHOC I10JIC ﬂeﬁCTByeT Ha HCIIOABHIKHBIC 3apsAKCHHBIC YaCTHUIIbI.

5. Uto aBJsieTcs HAEKHBIM 321U THUKOM 4YeJI0BeKA 0T KOCMHYECKUX
U3JIyYeHHH?

A) MarHuTHOE 1oJie 3eMIIH;

b) 3emHast atmocdepa;



B) u To u apyroe.

6. Kak B3anMoieiicTBYIOT MexKay CO00ii MOJIIOCHI MATHUTA?

A) OTHOMMEHHBIE MOII0CA OTTAIKUBAIOTCS, PA3HOUMEHHBIE TIOJIFOCA IPUTATUBAIOTCS;
b) pazHouMeHHbIE TOJIIOCA OTTAIKUBAIOTCS, OJHOMMEHHBIE MOJI0CA TPUTATUBAIOTCS,
B) He B3anMOI€MCTBYIOT.

7. UemM 00bSACHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIMBAETCS B ITAHHOM MecTe
3eMuId B onpeieJIeHHOM HANpaBJeHUU?

A) cylecTBOBaHUEM 3JIEKTPUUECKOTO MOJIS;

b) cymecTBoBaHHEM MarHUTHOTO MO 3EMIIH;

B) cyiiecTBoBaHMEM 3JEKTPUYECKOTO U MArHUTHOTO MOJIEN 3eMJIu.

8. Kak Ha3bIBalOTCA MArHMTHBIE MOJKOCHI MATHUTA?
A) MOJOXKUTENBHBIN, OTPULIATENIbHBIH;

b) cunuii, KpacHbIN;

B) ceBepHbIil, FO)KHBIN.

9. I'me HaxoAsITCSI MATHUTHBIE MOJTIOCHI 3eMJIu?
A) BOM3U rpaduecKuX MOITIOCOB;

b) Ha reorpaduyeckux nomrocax;

B) MoryT ObITh B 1100011 TOUKE 3EMIIH.

10. Kakoe cx0CcTBO HMeeTCsl MeKAy KAaTYIIKOM ¢ TOKOM M MATHUTHOM CTpeJIKoii?
A) KaTylIka ¢ TOKOM, KaKk 1 MarHUTHasi CTPEJIKa, UMEET J[Ba MOJIK0Ca — CEBEPHBIN U
FO)KHBIM;

b) cymecTByeT 35eKTpuyecKoe noie;

B) neiicTByIOT Ha MPOBOAHUK C TOKOM.

11. Kak u3MeHsieTCs MATHUTHOeE /leficTBHEe KATYIIKHM C TOKOM, KOI/1a B Hee
BBO/ST 7KeJIE3HBIH CepIeYHNK?

A) yMeHbIIIaeTcs;

b) He usmensieTcs;

B) yBenuuuBaercs.

12. Yto Hao caesaThb, YTOObI HK3MEHUTH MATHUTHBIE MOJIIOCHI KATYIIKH C TOKOM
HA MPOTHBOIOJIOKHbIE?

A) U3MEHUTH HAIPABJIEHUE PJIEKTPUUECKOTO TOKA B KaTYIIKE;

b) n3MeHUTh 4nCciI0 BUTKOB B KATYIIKE;

B) BBeCTH BHYTPb KaTYIIKH KEJIE3HBIN CEPACUHHUK.

13. Yo coboii mpeacraBJ/isieT 3JIeKTPOMATHUT?
A) KaTylIka ¢ TOKOM ¢ OOJIBILIUM YHCIIOM BUTKOB;
b) karymika c ’ene3HbIM CEepACYHUKOM BHYTPH;
B) cuiibHBINM MOCTOSIHHBIA MArHMT.



14. Kakue ycTpoiicTBa NPUMEHSAIOTCS I PeryJMpOBaHUSA TOKA B KaTyLIKe
3JIeKTpOMaruura?

A) KIoY;

b) npenoxpanurens;

B) peocrar.

15. B yeM ri1aBHoOe OTJIMYHE YJIEKTPOMATHUTA OT MOCTOSIHHOT0 Maruura?

A) MOXHO peryIupoBaTh MarHUTHOE JIEUCTBUE AIEKTPOMArHuTa, MEHsISl CUITy TOKa B
KaTyIIKE;

b) anexkTpoMaruuthel 00J1a1at0T OOJBIIEH TOBEMHON CUJION;

B) HeT HMKaKOro OTIIUYHSL.

16. Kakue U3 nepeynciieHHbIX BelleCTBA He MPUTATUBAIOTCA MATHUTOM?
A) xene3o;

b) crans;

B) Hukens;

') anrtoMuHuUM.

17. llouemy it U3y4YeHHUS] MATHUTHOIO TOJISI MOKHO HCIOJIb30BATh KeJIe3Hble
ONMUJIKH?

A) B MarHUTHOM T10JI€ OHU HAMarHMYMBAIOTCSI U CTAHOBSITCSI MATHUTHBIMH CTPEIIKAMU;
b) »ene3Hbie ONMUIKK XOPOIIIO HAMArHUUHUBAIOTCS;

B) onu ouens snerkue.

18. Kak pacnosaraiorces »Kejie3Hble ONIWJIKHA B MATHUTHOM I10J1€ IIPSIMOI0 TOKa?
A) pacnionararotcs BI0JIb IPOBOJHUKA C TOKOM;

b) o0pa3yioT 3aMKHYyTbI€ KpUBbIE BOKPYT MPOBOJIHUKA C TOKOM;

B) pacnonaratorcs 6eciops1I04HoO.

19. Kakoii MarHuTHbI# moJiroc HaxoauTcst BOJM3U FO:kHOro reorpaguyeckoro
noJiroca 3emin?

A) ceBepHBIif;

b) 10xHBI;

B) ceBepHbIil U 10JKHBIN;

') HuKaKoi.

20. K moJsirocy Maruura npuTsHyJuch ase 0Oynasku. [louemy ux cBo00aHbIE
KOHIIbI OTTAJIKUBAKOTCH?

A) KOHIIbI OyJTaBOK UMEIOT PAa3HOMMEHHBIE TIOJIIOCHI;

b) xoH11bI Oy1aBOK UMEIOT OJJHOMMEHHBIE MOJIIOCHI;

B) koHI1IbI Oy1aBOK HE HAMAarHUYEHBI.

KonTtpommpyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30




Kiaoum K TecTam:

Ne gonnpoca |1(2|3(4|5/6/7|8(9|1 |1 |1 |1 |1 |1 |1 |1 |1 |1 |2
0|1 (2(3 |4 |5/6 |7 |89 0
IpaBuibH B B A\B/A|A(IBIB/A/A|B A|B|B|A|T| A|B|A|B

bIl OTBET

Kpurepuu oneHku:

— «2» BBICTABIISIETCS 00YyYaIOIEMYCsl, €Clii HaOpasl MeHee 8 0aslioB;
— «3» BBICTaBIISIETCS O0yyaronemycs, 3a 9-11 6amios;

— «4» BBICTABIIIETCS OOyyHaromemMycs, 3a 12-16 6aos;

— «5» BBICTaBIISIETCS 00OyyUaroiemycs, 3a 6osiee 17 6aiLIoB.

3aganus 1 camocrosiTesIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

BekTop HHAYKIIMY MarHUTHOTO TTOJIS.

HanpseHHOCTh MATHUTHOTO TOJIA.

JlercTBrE MAarHUTHOTO TI0JI HA TIPSAMOJIMHEHHBIN TPOBOIHUK C TOKOM.
Pabora o nepemenieHruo TpoBOIHUKA C TOKOM B MATHUTHOM MOJIE.
[IpaBuio OypaBuuka.

[IpaBuiio mpaBoOM PyKH.

BzaumojeiicTBrE TOKOB.

Cuiia Amnepa. [Ipumenenne cuitel Amrepa.

9. IIpaBuiio mpaBoi J€BOM PyKH.

10. [leiicTBME MarHUTHOTO TOJIs HA ABWXKYILIUICS 3apsi/l.

11.Cuna JlopeHnna.

12.IIpumenenue cuiel JlopeHua.

13.0npenenenre yienbHOTO 3apsa.

14 MarauTHbIEC CBOMCTBA BEIIECTBA.

15.MaruuTHast NPOHUIIAEMOCTb.

XNk WD

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

Kpurepun oneHku:
OtmeTka «5»

® T[I0JIHO PACKPBITO COACP/KAHUE MaTepUaia

® YETKO M NPABWIBHO JIAHBI ONPEIEIIECHHS U PACKPBITO COJEPKAHUE MOHITHI, BEPHO
UCIIOJIb30BAaHbl HAYYHbIE TEPMUHBI

® JJIs1 JOKa3aTCJIbCTBA HCIIOJIIB30BAaHbBI PA3JIMYHBIC YMCHHMA, BbBIBOAbLI M3 Ha6JIIO,IICHI/II>'I,
OIIBITOB



OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAHbI PAHCC HpI/IO6peTeHHLIe 3HaHUAI.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJICpKaHUE MaTepHralia

B OCHOBHOM TMPABUJILHO JIaHBI ONpE/IeTeHUs TTOHATHN U UCIIOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIM

OTpEeNeNICHUs] TOHATHH  HEMOJIHbIE, JIONMYIICHbl HE3HAYUTEIbHbIE HapYIICHUS
MOCJIEA0OBATEILHOCTH U3JIOKEHUS, HEOOJbIINE HETOYHOCTH MPU HMCHOJIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 0000IIEHUIX

MpPaBWIbHBIE M YETKUE OTBEThI HA BOIMPOCHI YTOUHSIOLIECTO XapakTepa (MO3UIIMs
MTOHUMAFOIITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHKMe Y4eOHOr0 MaTepurana, HO U3JI0KEeHO (hparMeHTapHo,
HE BCEr/la MOCIeA0BATEIbHO

ONpeieSICHUs OHSITUN HEJOCTATOYHO YETKUE

HE UCIIOJIb30BaHbl B KayeCTBE [IOKA3aTeIbCTBA BBIBOJABI U OO0OOIICHHS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBl OMMOKKM M HETOYHOCTH B HCIOJIB30BAaHUM HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHNUE TTOHATUN

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOJAIIECTO U KOHKPETU3UPYIOLIETO
xapakrtepa (O3S KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUe YIEOHOT0 MaTepraja He PaCKpPhITO

HE JaHBI OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETU3UPYIOIIETO XapakTepa
JONYIIEHBI TPyOble OIMMOKKA B ONPEACIICHUH IIOHATHH, IIPH HCIOJb30BAaHUU
TEPMHUHOJIOTHH.

Tema 3.5. DeKTpoOMarHuTHAsA UHAYKIUS.

YcrHblii onpoc (YO)

[a—

. B uém 3akmrouaercs CymHOCTb SIBJIEHUS 3JIEKTPOMAarHUTHOW MHIYKLINH?

. Kem otkpsiTo siBnenue? ['on oTkpbITUA?

. Kakue ycnoBust He0OOXOUMBI JJIs1 CYIIECTBOBAHUS SIBJICHUS 3JICKTPOMArHUTHON
UHIYKIUN?

3aKOH 3JIEKTPOMarHUTHOM MHAYKIIUU

UYro sBIE€TCA NCTOYHUKOM MHIYKIIMOHHOTO JIEKTPUYECKOTO OIS ?

Pemenue 3amaun (13 uncia 00s3aTeIbHBIX )

[ToHsiTHE MHAYKIIMOHHOIO JIEKTPUYECKOTO MO

Ero otimuue oT CTallMOHAPHOTO AJIEKTPHUYECKOTO

— N

N = ok



b

KTo BBIABHHYII THIIOTE3Y €0 BO3HUKHOBEHHUS?

4. HanpaBieHue WHIYKIMOHHOTO AJIEKTPUYECKOrO IOJISI MO OTHOLIEHUIO K
HaIIPaBJICHUIO BUXPEBOTO MAarHUTHOTO IMOJSl IPU €ro HapacTaHUU WIH
yOBIBaHWH (CIETIaTh YSPTEK)

5. OJAC uHAYKIMYU B ABMKYLIMXCS B MATHUTHOM I10JIE TPOBOJHUKAX

Kontponupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

OtMmeTka «5»

MOJTHO PACKPBITO COJIEpKAHUE MaTepuaia

YETKO W MPABUJIBHO JaHbI OMPENENICHUS] U PACKPBITO COJEpKaHHE MOHSTHN, BEPHO
HCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISl TOKA3aTeNbCTBA MCIOJIL30BaHbl Pa3IMYHbIE YMEHUsSI, BBIBOJbI M3 HAOIOJCHU,
OITBITOB

OTBET CaMOCTOSITEIIbHBIN, UCIIOJIL30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHKE MaTepualia

B OCHOBHOM MPAaBUJILHO JIaHBI OMPEICICHUS] MOHSITUI U UCIIOJIb30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OmnpeAeieHUs] TOHSATUM HEMOJHBbIE, JOMYIIEHb HE3HAYMTEIbHBbIC HapYLICHUS
MOCJIEA0OBATEILHOCTH U3JIOKEHUS, HEOOJBbIINE HETOYHOCTH NPH HCHOJIH30BAHUU
Hay4YHBIX TEPMHUHOB WJIHA B BBIBOJAX Y 000OIICHUSIX

MpPaBWIbHBIE M YETKUE OTBEThI HA BOIMPOCHI YTOUHSIOLIETO XapakTepa (MO3UIIMs
MTOHUMAIOIITU )

OtmeTtka «3»

YCBOEHO OCHOBHOE COZIepKaHue yueOHOro MaTepuasa, HO U3JI05KeHO (pparMeHTapHoO,
HE BCErJia Mocjae0BaTeIbHO

OnpeieSICHUs] MOHSITUI HEJOCTAaTOUHO YETKUE

HE UCIIOJIb30BAaHBI B KAyeCTBE [OKA3aTeIbCTBA BBIBOJBI W 00OOIICHHS U3
HaOJII0/ICHHM, IOMYIICHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OMMMOKKM M HETOYHOCTH B HCIOJIB30BAaHWM HAYYHOW TEPMUHOJIOTHH,
OIPEJICIICHUE TOHSATUI

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI HABOJSIIETO U KOHKPETU3IUPYIOIIETO
xapakrtepa (IO3UILUSI KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIepKaHNe YI4eOHOr0o MaTeprasa He paCKpPhITO

HE JJaHbl OTBETHI HA BOMPOCHI HABOSIIIETO U KOHKPETUZUPYIOIIETO XapakTepa
JOMYIIEHb TpPyOble OMMOKM B ONPENENICHWH TOHATHNA, TPU HCIOIH30BAHUN
TEPMUHOJIOTHH.



TecrupoBanue (T)

I Bapuamnr.

Al. HIyKIMOHHBIN TOK — 3TO HAPaBJICHHOE ABUKEHUE!
1) 3apsKEHHBIX 4acTHL, [0 CBOMM JCHUCTBUSM B IPUHIUIIE HE OTINYAETCS

OT JJIEKTPUYECKOTO TOKA, MPOSIBIIAETCA 3a CUET CUJ HEAIIEKTPUUECKOTO
MTPOUCXOKICHHUS

2) HEUTpaIbHBIX YaCTHIl, MO CBOUM [JICUCTBHSM B MPUHLUIE HE
OTJIMYAETCS OT DJICKTPUYECKOTO TOKA, MPOSABISAETCS 3a CYET CHII
AIEKTPUYECKOTO MIPOUCXOXKICHUS
3) 3apsHKEHHBIX YacTUI, MO CBOMUM JICUCTBUSAM OTJIWYAETCS OT
AIEKTPUYECKOTO TOKA, MPOSBIAECTCA 3a CYET CHJI HEIJIEKTPUYECKOTO
MIPOUCXOKICHHUS

4) HEUTpaNbHBIX YaCTHIl, IO CBOMM JICMCTBUSIM B MPUHIUIIEC OTINYACTCS
OT DJICKTPUYECKOrO0 TOKa, MPOSIBISIETCS 3a CYET CHJI BJIEKTPUYECKOTO
MIPOUCXOKICHUS

A2. MarauT BBOJHUTCS B QIIOMHUHHUEBOE KOJBLO TaK, Kak ITOKa3aHO HAa PHUCYHKE.
Hamnpasrnenue Toka B KOJIbLIE YKa3aHO CTpeSIKOo. KakuM mojirocoM MarHuT BBOAUTCS B

KOJIBIIO?

I.
[
P

1) moaoXUTeIbHBIM
2) OTpULIATENBHBIM
3) ceBepHbIM

4) 10KHBIM

A3. Tpu 0aMHAKOBBIE KAaTYIIKHA BKIKOYEHBI MOCIEI0BATENBHO B AIEKTPUUYECKYIO LIENb
nocTostHHOTro Toka. Karymika 1 6e3 cepieuHuka, B KaTyIlIKe 2 CepACUHUK U3 KoOasbTa,
B KaTymke 3 cepAeyHuKk u3 TpaHchopmaTopHoil cramu. B kakoit w3 KaTymiek
UHAYKIHUS MarHUTHOrO mojs Oyzaer HauMmeHbluend? (MarHuTHash NPOHHUIIAEMOCTb
BO31yXa paBHa 1, kobansTa — 175, TpanchopmaropHoii cramu — 8000.)

1
2) 2
3)3

4) BO BCEX KaTyIIKax OJWHAKOBA

A4. ITpsamoil npoBoAHMK JIMHON 80 CM IBMXKETCSI B MArHUTHOM I10JIE CO CKOPOCTBIO
36 xM/4 oz yrimom 30° Kk BEKTOpY MarHUTHOM MHAYKIMH. B mpoBogHMKE BO3HUKAET
S/1C 5 mB. Uemy paBHa MarHuTHasi HHIYKLIHS?



1) 3mTn
2) 0,8 xTn
3) 2,5mTn
4) 1,25 mTn

B1. K karymke ¢ uaaykTuBHOCTBIO L = 0,25 I'H mpuiiokeHa MOCTOSHHAS Pa3HOCTh
noteHuanoB Ag 10 B. Ha ckoJibko BO3pacTeT cuiia TOKa B KaTryuike 3a BpeMs Ar 1 ¢?
(CompoTuBieHUEM KaTyIIKU NMpeHeOpeub) (orieHnBaeTcs 2 0.)

C1. IlpoBognuk maccoit m = 1 xr u amHOW [ = 1 M MOABELIEH MPU MOMOIIHN JBYX
OJIMHAKOBBIX METAJUIMYECKUX MPYXKUH KecTKocThio k 100 H/m kaxnas. IIpoBomHuk
HaxOJUTCS B OJHOPOJHOM MAarHWTHOM IoJie, MHAyKIHs kotoporo B = 100 Tu m
NEPHEHANKYJIApPHA IUIOCKOCTH, B KOTOPOM JI€KaT MNPOBOAHMK M HPYXKHUHBL (CMm.
PHUCYHOK.)
C}_:
®F
/

[IpoBOAHUK CMECTWJIM B BEPTUKAIBHON IUIOCKOCTH OT IMOJOXKEHHUS pPaBHOBECUS] U
ormyctwin. Ornpeaenure Nepuoj KojedaHui MPOBOJAHKUKA, €CIIM K BEPXHUM KOHIIAM
NpYKUH TpucoenrHeH KoHjeHcaTop eMKocThio C = 100 mx®. (ComporuBieHuEM
MIPOBOJIHUKA U MPY>KUH MTpeHeOpeub) (oueHuBaeTcs 3 6.)

II BapuanT.

Al. C moMomip0 Kakoro OIbITa MOYKHO IOKa3aTh BO3HUKHOBEHHUE WHIYKIITHOHHOTO
TOKa?
1) nOpoBOAHUK, KOHIIBI KOTOPOTO MPUCOEAMHEHBI K TaJbBaHOMETPY, HAJIO
IIOMECTUTh B MAarHUTHOE T10JI€
2) NOpPOBOAHUK, KOHIBI KOTOPOTO MPHUCOEAWHEHBI K TaJbBAHOMETPY, HAMO
JIBUTaTh BJIOJIb MATHUTHBIX JIMHUI
3) MarHuT WJIM TOPOBOJHUK, KOHIBI KOTOPOrO MPHUCOCIUHEHBI K
rajbBaHOMETpPY, HaJA0 JBUTaTb TaK, YTOObl MarHUTHbIE JIMHUU
NepeCeKAIN MPOBOJHUK
4) ¢ mOMOIIBIO ONBITA ITOKA3aTh HEBO3MOXKHO

A2.Korga MeTaUIMYEeCKUW CTEpPXKEHb MPUCOCAVHWIM K OJHOMY U3 IOJIOCOB
WMCTOYHHKA TOKA, TO BOKPYT HEro 00pa3oBasioCh MoJIe:

1) anexTpudeckoe U MarHUTHOE
2) MarHuTHOE



3) DJIEKTPUYECKOE
4) mpu TakoM yCIIOBHUHU I0JI€ HE 00pa3yeTrcs

A3. IHIyKTUBHOCTH YUCIICHHO PaBHa!

1) MarHuTHOMY TIOTOKY, OXBAaThIBAEMOMY IIPOBOJHMKOM, €CJIH CWJIA TOKa,
IIPOTEKAIoLas 1o MPOBOJIHUKY, paBHA 1 A

2) cuie TOKa, NPOTEKAKUIEr0 IO NPOBOJHUKY, €CIM MarHUTHBIA IIOTOK,
OXBAaTbIBAEMbIH TPOBOJHUKOM, paBeH 1 BO

3) MAarHMTHOMY IIOTOKY, OXBAaTbIBAEMOMY IIPOBOJHHMKOM, IPU U3MEHEHHH CHJIBI
TokaHa l A3alc

4) cuie Toka, IPOTEKAIOIIETo M0 MPOBOJIHUKY, €CJIM MAarHUTHAs UHIYKLUHS paBHA
1 Tn

A4.Yemy paBHa OJIC caMOMHIOyKIMM B KaTymke ¢ MHAYKTUBHOCTBHIO 0,4 I'H mpwu
PaBHOMEPHOM YMEHBbILIEHUH CUIIbl ToKa ¢ 15 1o 10 A 3a 0,2 c?

1)o

2) 10B

3) 50B

4) 04 B

Bl. Karymka ¢ conporusnenrneM R = 20 OM u unayktuBHOCThIO L = 1072 T'm
HaxXOJUTCS B TEPEMEHHOM MAarHUTHOM noje. Korma cozmaBaeMblil 3THUM MOJIEM
MAarHMTHBIN IOTOK yBenuuuBaercs Ha AP = 1073 B6, cuia Toka B KaTyIIKe BO3PACTAET
Al =0,05 A. Kaxoii 3apsi mpoXouT 3a 3TO BpeMs 1o KaTyike? (omeHuBaetcs 2 0.)

C1. Ha nenpoBosuiemM KiIuHE ¢ yrioM HakjoHa o = 30° mapamiensHo peOpy KinHa
JICKUT TOHKUU TPOBOAHUK Maccod m = 5 1 u anuHou [ = 10 cM. KoHIiipl TpoBOIHUKA
COCIMHEHbl C HEMOJBUXHBIMU CTOMKAaMHU JABYMS OJIMHAKOBBIMU TMPYKUHAMHU
®KecTKOCThIO k = 0,2 H/M Tak, kak 1moka3aHo Ha pUCYHKE.

71 + U~

: l{_ﬁ

K knemmaMm croek noaBomAT mnocrosiHHoe Hampspbkenue U = 4 B. Onpenenurte
MAaKCUMAJIBHOE YJJIMHEHHWE NPYKHUHBI, €CJIA B IIPOCTPAHCTBE CO3JaTh OJHOPOIHOE
MarHuTHoe mosne ¢ uHayknued B = 0,1 T, HanpaBneHHOE BEPTHUKAIBHO BBEPX.
(Koapduuuent tpeHus mnpoBOAHMKA O IUIOCKocTh kiamHa W = 0,1, ero
conpotusieHue R = 20 Om. ConpoTUBIEHUE MIPYKUH HE YUUTHIBATh) (OLIECHUBAETCS 3
0.)

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




Kiaouu K TecTam:
Bapuanrt 1

Ne ponpoca Al | A2 | A3 | A4 | B1 C1

IpaBuabubiiioTBer |1 |3 (1 (4 |Hal0A | 0,63¢

Bapuant 2

Ne Bompoca Al | A2 | A3 | A4 | B1 C1

Ipasuwibnblii orBer |2 (3 |3 [2 [2,5-10°Ka| 11 em

Kputepuu onieHKH:

— «2» BBICTABJISIETCS] 00yUaIOIEMYyCsl, €CJii HaOpasl MeHee 3 0asuioB;
— «3» BBICTaBIISIETCS OOyyaromemycs, 3a 4 daina;

— «4» BbICTaBIISIETCS 00yUaromemMycs, 3a 6-5 0asos;

— «5» BBICTaBIISIETCA 00yyUaronemycs, 3a 0osee 7 0amioB.

3aganus 1 camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOLICHU)

1) SIBneHuEe 3NEKTPOMArHUTHOM UHAYKIIUH.

2) MarHuTHBIN MMOTOK.

3) 3aKOH 3JICKTPOMAarHUTHON MHIYKIIUH.

4) IlpaBuio Jlenua.

5) BuxpeBoe 31eKTprUUecKoe Moie.

6) OJ1C uHAYKIUU B IBUXKYIITUXCS TPOBOTHUKAX.
7) SIBneHWEe CaMOMHAYKIIVH.

8) MHIyKTUBHOCTG.

9) DHeprus MarHUTHOIO MOJISI TOKA.

10) B3anMOCBS3b 2JIEKTPUUECKUX U MATHUTHBIX ITOJIEH.
11) DIEeKTPOMArHUTHOE TOJIE.

12) MarauTHas IpOHUIIAEMOCTb.

13) Hua-, napa- u peppoMarHeTukKH.

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

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPIKAHUE MaTepuaia

YETKO Y MPABWIBHO JAHBI OINPEICICHUS U PACKPBITO COJEP/KAHUE MOHSATHUM, BEPHO
MCIMOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISL JOKA3aTeNbCTBA MCIOJIb30BaHbl Pa3IMYHbIE YMEHHUS, BBIBOJIbI U3 HAOJIOJICHUH,
OMBITOB



OTBCT CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAHbI PAHCC HpI/IO6peTeHHLIe 3HaHUAI.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJICpKaHUE MaTepHralia

B OCHOBHOM TMPABUJILHO JIaHBI ONpE/IeTeHUs TTOHATHN U UCIIOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIM

OTpEeNeNICHUs] TOHSATHN  HEMOJIHBIEe, JIOMYIIEHbBl HE3HAUUTENIbHBIC HapyIICHUS
MOCJIE0OBATEILHOCTU U3JIOKEHUS, HEOOJbIINE HETOYHOCTU IMPU HUCIOIb30BaHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 0000IIEHUIX

MpPaBWIbHBIE M YETKUE OTBEThI HA BOIMPOCHI YTOUHSIOLIECTO XapakTepa (MO3UIIMs
MTOHUMAFOIITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHKMe Y4eOHOr0 MaTepurana, HO U3JI0KEeHO (hparMeHTapHo,
HE BCEr/la MOCIeA0BATEIbHO

OMpeIeSICHUs MMOHSITUI HEJOCTATOUHO YETKUE

HE UCIIOJIb30BaHbI B KayeCTBE [IOKA3aTeIbCTBAa BBIBOJABI U OOOOIICHHS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OMMOKM M HETOYHOCTH B HCIOJH30BAaHWM HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHNUE TIOHATUN

MPAaBWIbHBIC U YETKHUE OTBETHI HAa BOMPOCHI HABOJAIIECTO U KOHKPETUIUPYIOLIETO
xapakrtepa (O3S KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUe YIEOHOT0 MaTepraja He PaCKpPhITO

HE JaHBl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIICHBI TPyOble OIMMOKH B ONPEACICHUH TIOHATHH, TP HCIOJH30BAHUHN
TEPMUHOJIOTHH.

Kounrpoabnas padora Ne 3
Ilo pa3aeny «JIeKTPOAUHAMUKA)

Bapuanm 1
1. Onpenenutk cuily, ¢ KOTOPOH OAHOPOJHOE MATHUTHOE TOJIE IEUCTBYET Ha
IPOBOIHKK JUTMHOM 30 CM, PacroIoKeHHbIA nox yriioMm 45° Kk BEKTOpYy MarHUTHOM
MHIYKIWH, €ciM cuia Toka B HeM 500 MA. MarnutHas uaaykinusa coctasisiet 0,5 To.

2. [IpoBogHUK ¢ TOKOM 7A HaXOJUTCS B MAarHUTHOM ToJie ¢ uaaykuuen 10 T
OnpenenuTs JJIMHY NMPOBOJHUKA, €CIM MAarHUTHOE T0JI€ IEUCTBYET HA HETO C CUJION
25H nepneHauKyISIpHO TPOBOJHUKY.



3. [IpoBoguuk amuHOM 30 cM ¢ cuitoi Toka 50 A HaXOaUTCS B OJTHOPOTHOM
MarHuTHOM 1oJje ¢ uaaykuueit 60 MTn nepnenaukynsipHo nomo. Kakyro padorty
COBEPIIUT UCTOUYHHK TOKA, €CJIM MIPOBOJAHUK MepeMecTuTcst Ha 30 cM BAOJIb

X X X E,.X HaIlpaBJICHUs JIMHUM JEUCTBUS CUJIbl AMriepa?

X XX X 4. Kakoii n1o/pKHA OBITh CHJIa TOKA, YTOOBI B KaTYIIIKE

% xM’x x AHAYKTHBHOCTBIO 0,5 I'H 9HEprus MarHUTHOTO MOJIA osua 100 Ix?
.

v
®x x % x3.llokazars HanpaBnenue cuiibl JIopeHia.

Bapuanm 2
1. Onpenenuth cuily, C KOTOPOI OJJTHOPOJHOE MATHUTHOE TOJIE ACHCTBYET Ha
IPOBOJHUK JAJIHHOM 40 CM, pacIoaoKeHHbIH o yriioM 45° Kk BEKTOpy MarHUTHOIM
WHIYKIWH, eciii criia Toka B HeM 400 MA. MarnutHast unaykius cocrasisiet 0,5 To.

2. [TpoBoHUK ¢ TOKOM 3 A HaXOAUTCS B MAarHUTHOM I0JI€ ¢ MHAyKIuen 12 To.
OnpenenuTs JNIMHY MPOBOJHUKA, €CIIM MAarHUTHOE TI0JI€ IEUCTBYET HA HETO C CUIION
40H n nepneHauKyIsspHO TPOBOJIHUKY.

3. [IpoBoanuk nmuHoi 40cM ¢ cuioi Toka 50 A HaXOAUTCS B OJHOPOTHOM
MarHuTHOM MnoJje ¢ uaayknuet 50 mTa. Kakyro paboTy COBEpPIIMT UCTOYHUK TOKA,
€CJIY MPOBOJIHUK nepeMecTutTcs Ha 40 cM BJ10JIb HAIIPaBJICHUS

« = = _E,." JIMHUM JEUCTBUA CUIIbl AMriepa?
-

] ] 1"f. ] )
4. Kakoii 10o;5kHa OBITh MHIYKTUBHOCTh KaTYLIKH, YTOOBI MPU CUJIE
e o™"e o TOKaBHCH2 A SHEPrusi MArHUTHOTO MOJIs paBHsiack 20 JHx?

s s s =2 Ilokazars HanpaBienue cuibl JlopeHia.

Bapuanm 3
1. OnpenenuTh cuily, ¢ KOTOPOH OJHOPOJHOE MAarHUTHOE T0JIE IEUCTBYET Ha
IPOBOIHKK JUTMHOM 30 CM, PacrosIoKeHHbIN nox yriioMm 45° Kk BEKTOPY MarHUTHOM
WHIYKIWH, eciii criia Toka B HeM 500 MA. MarnutHast unaykuus cocrasisiet 0,5 To.

2. [IpoBogHUK ¢ TOKOM 7A HaXOIUTCS B MarHUTHOM TioJie ¢ uaaykimen 10 T
OnpenenuTs JUIMHY MPOBOJHUKA, €CIIM MAarHUTHOE TI0JIE IEUCTBYET HA HETO C CHIION
25H nepneHAuKyIsIpHO NPOBOIHHUKY.

3. [IpoBoanuk nmuHoM 30 cM ¢ cuioif Toka 50 A HaxXOAUTCS B OJHOPOTHOM
MarHuTHOM MoJjie ¢ uaaykuueit 60 MmTa nepnenaukyssipHo noio. Kakyro padoty
COBEPIIIUT UCTOYHUK TOKA, €CJIU MTPOBOJIHUK NepeMecTuTcst Ha 30 cM BIOJIb

Xx X X E,.X HaIlpaBJICHUS JIMHUU AEUCTBHS CUIIbI AMnepa?

X X J OX 4. Kakoii 1oipKHa OBITH CHJIa TOKA, YTOOBI B KaTYIIIKE

% x“’x x HHAYKTHBHOCTBIO 0,5 I'H 9HEeprust MarHuTHOro mojst osuta 100 JHx?
-

v
X X X X



S. Ilokazarp HanpaBieHue cuibl JlopeHia.

Bapuanm 4
1. Onpenenuth cuity, ¢ KOTOPOl OJHOPOAHOE MATHUTHOE MOJIE ACHCTBYET Ha
IPOBOJHUK JIMHOM 40 CM, pacIoaoKeHHbIH o yriioM 45° Kk BEKTOpy MarHUTHOM
WHIYKIWH, ecii cuiia Toka B HeM 400 MA. MaruutHas unaykuus cocrasisier 0,5 To.

2. [IpoBoaHuK ¢ TOKOM 3 A HaXOJUTCS B MAarHUTHOM ToJie ¢ uHAyKiuen 12 T
OnpenenuTs JJIMHY MPOBOJHUKA, €CIM MAarHUTHOE TI0JI€ IEUCTBYET HA HETO C CUJION
40H u nepneHANKYIJIAPHO TPOBOJHUKY.

3. [TpoBoanuk nuHOM 40cM ¢ cuitoit Toka 50 A HaXOAUTCSI B OJTHOPOIHOM
MarHuTHOM noJje ¢ uaaykuueit 50 mTin. Kakyro paboTy COBEpIIMT HCTOYHHK TOKA,
€CJIM IPOBOJHUK niepeMecTuTcs Ha 40 ¢M BJIOJIb HAIIPABIICHHUSI JINHUU IEVUCTBUS CHIIBI
e & & _® Amnepa?

.
] » 1"f. ]

4. Kakoii 1oKHa OBITh MHIYKTUBHOCTD KaTYIIKU, YTOOBI MPU CUJIE
e o™"e o TOKaBHCH 2 A SHEPrUsi MArHUTHOTO MOJIs paBHstack 20 JIx?

™ ™ ™ ™ i IIoka3aTh HaIlpaBJICHUC CUJIbI HopeHua.

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

Kpurepun oneHku:

- «5» CTaBUTHCS 3a pabOTY, BHIMOIHEHHYIO MOJHOCTHIO 0€3 OLIMOOK U HET0YETOB.
- «4» craBuThCA 32 pabOTy, BBINOJHEHHYIO MOJIHOCTBIO, HO MPU HAJIMYUU B HEW HE
OoJiee 0JIHOM Tpy0OIl U OAHON HEerpyOOi OMMOKK U OJTHOTO HEJ0UeTa, HE OoJiee Tpex
HEJI0YETOB.
- «3» CTaBUTHCS, €CIU CTYACHT MPABUILHO BBIIIOJIHUI HE MeHee 2/3 Bcel paOOThl WU
JoMyCcTHJl He Ooyiee OgHOW TpyOol omMOKM U ABYX HEIOYETOB, HE Oojee OJHOMN
rpyooii u ogHON HerpyOoil ommOku, He OoJjiee Tpex HerpyObIX OIIMOOK, OJIHOMN
HErpy0ooii OIMOKHU U TPEX HEI0UYETOB, IIPU HAIMYUU 4-5 HET0UYETOB.
- «2» CTaBUTHCS, €CIAM YUCJIO OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY OLEHKH «3»
WJIM TIPABUJIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.

Pasnen 4. KoJsie0anus M BOJIHBI
Tema 4.1. MexaHMYeCKHE KOJCOAHUA M BOJTHbBI

Ycrublii onpoc (YO)



1.IlpuBenute mpumMepsl KOaeOATENbHBIX ABUKECHUH.

2.Yto Ha3bIBAETCS MEXAaHUYECKUMU KOJICOAHUSIMU?

3. [IpusHaku koy1e0aTeIBHOTO JIBHKEHHUS.

4. Kakue kosie0anust Ha3bIBAIOTCSI CBOOOTHBIMU?

5.Kakue cuctembl Ha3bIBalOTCs KosiebaTenbHbiMU? [IpuMepsl.

6.UTto Ha3pIBaeTCS aMIUIMTYIOM KoyieOaHHWI; TEepHOJOM KoJIeOaHHWM; YacTOTOU
KoJjebanuii? B kakux equHuIax u3MepseTcs Kaxias u3 3TUX BEIUYUH?

7.Kakas MaremMaTnyeckas 3aBUCUMOCTb CYIIECTBYET MEXJYy NEPUOIOM MU YaCTOTOM
KoJIeOaHMit?

8.Kak 3aBUCST yacTOTa ¥ IEPUO]T CBOOOJHBIX KOJIEOAHUM OT JJIMHBI HUTHU?

9.Kakue konebaHus Ha3bIBAIOTCSI COOCTBEHHBIMU?

10. Kakue konebanus Ha3bIBaIOTCs TapMoHnyeckuMu? I'paduk

11.Yt0 Ha3pIBaeTCd MaTEMaTUYECKUM MasTHUKOM? [Ipy Kakux ycloBUSAX peajbHBIN
HUTSHOW MasiTHUK OyAeT coBepIIaTh KoJeOaHus, OJIM3KUE K TapMOHUYECKUM?

12. Kakyro BenuuMHYy Ha3bIBatOT (pa3oil koneOaHuit?

13. IIpuBeauTte npuMep KOJICOMIOMUXCS T€ B OJUHAKOBBIX (ha3ax, MPOTUBOIOJIOKHBIX
dazax.

14. Kakue npeBpalleHust SJHEPrun, NPOUCXOIAT U KoJiebaHusXx? PUCYHOK.

15. YTo Ha3bIBAIOT BBIHYK/IEHHBIMU KOJI€OaHUSIMU?

16. Kakoe siBneHue Ha3bIBalOT pe30HaHCOM? Y CIIOBHE pE30HAHCA.

17 IIpuBeauTe nNpuMepbl MEXaHHYECKOIO PE30HAHCA.

18. B xakux ciyyasx pe3oHaHC MOXKET OBITh MOJIE3HBIM, a B KaKuX - BpeaHbiM? 19.Yto
Has3plBaeTca BoJHamMHu? Urto Takoe ynpyrue BonHbl? lIpuBenure npumep BOJIH, HE
OTHOCSALIMXCS K YIIPYTUM BOJIHAM.

20. Kakne BOIHBI HAa3bIBAOTCS MPOAOIBHBIMU; OIIEPEYHBIMU?

21.Kakue BOJIHBI — MONEPEYHBIE WU MTPOJIOJIbHBIE - SBJISIOTCS BOJTHAMU CIIBUTA;
BOJIHAMU CHKATHSI U PACTSKEHUS?

22.1loyemy momnepevHble BOJHBI HE PACHpPOCTPAHSIOTCS B JKHIKUX M Ta3000pa3HbIX
cpenax?

23.Yrto HazbiBaeTcs iMHOU BoHbBI? 1o kakuM GopMyiiaMm MOKHO paccuuTaTh JJIUHY
BOJIHBI U CKOPOCTh PacpoOCTpaHEHUs BOJIH?

24. YTto sBAsIETCA UCTOYHUKOM 3BYKa? UTO Ha3bIBAIOT 3ByKOM?

25.MexaHuuyeckue KoneOaHus, KaKUX 4acTOT Ha3bIBAIOTCS 3BYKOBBIMU U ITOYEMY?
26.Kakue kosjeOaHus Ha3bIBAIOTCS YIbTPa3BYKOBBIMU; HHPPA3BYKOBBIMU?

27.910 Ha3bIBAIOT MY3bIKAIbHBIM TOHOM; LIIyMOM?

28.Yem omnpenensercs rpOMKOCTb 3ByKa?

29.0T 4ero 3aBUCHUT BbICOTA 3ByKa?

30. 3ByKOBBI€ sIBJIEHHS. UTO Ha3bIBAIOT 3XOM? Y CJIOBHE BO3ZHUKHOBEHMS 3XO.

31. OnpeneneHne pacCTOSHUAN ¢ TOMOIIBIO 3BYKa.

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

Kpurepuu oneHku:
OrMmeTka «5»



IMOJIHO PAaCKPBITO COACPKAHUEC MaTCpHUaJIa

YCTKO U MPAaBUJIIbHO JaHbl OIIPCACIICHUA N PACKPBLITO COACPKAHUC HOHHTHﬁ, BCPHO
HCIIOJIB30BAHbI HAYYHBIC TCPMUHBI

AL 10KA3aTCIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU S, BBIBOJBI U3 H&6JII-OI[€HPIﬁ,
OIIBITOB

OTBCT CaMOCTOHTeHLHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peTCHHBI€ 3HaHUA.

OtMeTka «4»

PACKpPBITO OCHOBHOE COJIepKaHKE MaTepualia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTCIIbHBIN

onpeieSICHHs TTOHSATUN HETOJHBIE, TOMYIIEHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAaHUHI
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJIaX M O0OOIICHUIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MOHUMAIOITUH)

OtMmertka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepuaia, HO U3JI0OKEHO (hparMeHTapHoO,
HE BCET/Ia IMOCIeA0BaTEeILHO

OTIpEJICIICHHS MOHATUN HEJIOCTATOYHO YETKUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHBI OMTUOKY TIPHU UX U3JI0KECHUH

JOMYIIEHBI OIITMOKY M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHNUE TTOHATUN

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOSIIETO M KOHKPETU3UPYIOIIETO
xapakrtepa (O3S KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIepKaHUE yUYeOHOT0 MaTepuala He pacKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIE OITUOKY B ONPEICTICHUH TIOHSITHH, MPX UCTIOJIb30BAaHUU
TEPMUHOJIOTUH.

TectupoBanue (T)
I Bapuanr.

Al. DopmyJia 1 BLIYMCICHUS AJIMHBI BOJIHBI
C T

a)h=T 6)A= € B)A=cT



A2. Teno 3a 2,5 munyThl coBepmaeT 120 moanbIx kogedanunii. Onpeneanre

Nepuo KoJeOaHuid.
a) 1,25¢06) 0,8 ¢B) 0,02 ¢

A3. CkoJbko KoJie0aHui coBepmiuT TeJio 3a 10 ¢ npu yacrore koJedanuii 220
I'n?
a) 22 6) 220 B) 2200

A4. Teno 3a 5 munyT coBepaert 240 kosieoanuii. KakoBa yacrora kosjedanuii?
a) 0,8 I'ig

0)48 I

B) 1200 I'

AS. B oaHOIi U TOii :Ke cpelie pacnpocTPpaHsIIOTCA BOJHBI ¢ yacTtoToil 10 'y u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JibIIe?

a) OJTMHAKOBBI

0) 20 I'g

B) 10 I'ry

A6. Haiizute AaMHY 3BYKOBOIl BOJIHBI B Boje, eciu eé ckopoctb 1480 m/c, a
yacrora 740 I'u.

a) 0,5 m

0) 1095200 m

B) 2 M

A7. YacrToTa 3ByKa yBeqnumjaach B 5 pa3. Kak u3MeHWIACh CKOPOCTH 3BYKa B
ITOM Ke cpene?

a) HE U3MEHWJIACh

0) yBenuuuiack B 5 pas

B) YMEHBIIWIACH B 5 pa3

Bl. Yemy paBHO paccTosiHMe [0 Jieca, €CJM OTPAKEHHBIH OT Hero 3BYK
Bo3BpaTwiicss K ucTOYHUKY cnyctst 10 ¢? Ckopoctb 3Byka paBHa 340 wm/c.
(ouenuBaetcs 20.)

C1. AMmiiuryaa kosie0anuii rpy3a Ha npyxune pasHa 10 cm. Ilepuoa kosnedanmii
2 c. Kakoi myTs mpoiaér rpy3s 3a 2 ¢? (oueHuBaercs 30.)

II BapuanT.

Al. @opmyJia 1Ji BBIYHCJIEHUSA CKOPOCTH PACIIPOCTPAHEHHS BOJIHbBI
A A

a)v= ?6)1): F13)1):7»-T



A2. Ilpyxuna 3a 4 MmunyTsl coBepmaer 200 mojHbIX koJiedanuii. Onpenenure

Nepuo KoJeOaHuid.
a)1,2¢6)50cB)0,02c¢

A3. CkoJbKO KoJIeOaHUH coBepmUT Teso 3a 15 ¢ mpu 4yactore Kosedbanuii 300
I'u?
a) 20 6) 4500 B) 0,05

A4. Teno 3a 2 MmunyThl coBepiiaer 180 kosiebannii. Kakoa yacrora kojiedanuii?
a) 90 I'g

6) 360 I'n

B) 1,5 'y

AS. B oaHOIi ¥ TOii :Ke cpelie pacnpocTPpaHsaOTCcs BOJHbI ¢ yacTtoToil 30 I'u u 40
I'u. Y kakoii BOJIHBI CKOPOCTh MeHbIIIe?

a) OJTMHAKOBBI

0)40 I'n

B) 30 '

A6. Haiiiute 1uiuHYy 3BYKOBOM BOJIHBI, eciu €é ckopocTh 340 M/c, a yactora 170
I'o.

a) 0,5 m

0)2M

B) 57800 m

A7. Yacrora 3ByKa yMeHbIIWJIACh B 9 pa3. Kak u3mMeHW1ach CKOPOCTh 3BYKa B
ITOM Ke cpene?

a) HE U3MEHUJIACh

0) yBenuuuiack B 9 pa3

B) YMEHbIIIWIACH B 9 pa3

Bl. UYemy paBHO paccTosiHMe [0 Jieca, ecCJM OTPAKEHHBIH OT Hero 3BYK
BO3BpPATWICA K HMCTOYHUKY cmyctss 5 ¢? Ckopoctb 3Byka paBHa 340 wm/c.
(ouenuBaercs 20.)

C1. AmMmiuryaa koJiedOaHuii rpy3a Ha npys:kuHe pasHa 7 cm. Ilepuoa kosiebanuii 3
c. Kakoii nyTs npoiinér rpys 3a 3 ¢? (ouenuBaercs 30.)

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

Kiaouu K Tecram:

Bapuanr 1



Ne Bonpoca Al | A2 | A3 | A4 | AS| A6 | A7 | B1 C1

IpaBuibHbIlioTBeT | B | a | B | a | 0 | B | 0 |[1700 M | 40 c™m

Bapuant 2

Ne Bonpoca Al | A2 | A3 | A4 | AS| A6 | A7 | Bl C1

IpaBuwibHbliioTBeT | 2 | 24 | 0 | B | B | 0 | B |[850Mm |28 cm

Kpurepun oneHku:

— «2» BBICTABJISIETCS 00yUaroIEeMycsi, €ciii HaOpasl MeHee 4 0asuioB;
— «3» BBICTABIISIETCS OOyUaroeMycs, 3a 6-5 6aJoB;

— «4» BbICTaBIIsIETCS O0yUaromemycs, 3a 9-7 6asnios;

— «5» BbICTaBIIsIETCS 0Oyyaroemycs, 3a 6osiee 10 6aLIoB.

3aganus 1 camocrossTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUA)

1) KonebarenpHoe NBHKECHHE.

2) T'apmonmnueckue KoyeOaHus.

3) CBoOoaHbIe MeXaHHYECKHE KOoJeOanus.

4) IlpeBpallieHre SHEPTUU TP KOJI€OATETHLHOM JIBUKEHUHU.
5) CBoOoaHbIE 3aTyXalolNe MEXAaHUYECKUE KOJICOaHMUs.

6) MaTremaTH4YCCKUM MasSTHUK.

7) 1Ipy>XMHHBIN MasSTHHK.

8) BorIHYX/IEHHBIC MEXaHMYECKUE KOJICOAHNS.

9) Pe3onaHc.

10) ITonepeynsie ¥ IPOJOIBHBIE BOIHBI.

11) XapaKkTepUCTUKHU BOJIHBL.

12) 3BYKOBBIE BOJIHBI.

13) VYIbpTpa3ByK U €ro MpUMEHEHHUE.

14) Nurtepdepentus, nudpakius 1 MOaIpU3aisa MEXaHUISCKUX BOJIH.

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




Kputepumn onieHku:

OtMmeTka «5»

MOJTHO PACKPBITO COJIEpKAHUE MaTepuaia

YEeTKO Y MPABUIILHO JIaHbl ONPEJICTCHUS U PACKPBITO COJAEPKaHUE MOHSATUI, BEPHO
UCITI0JIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHbI Pa3IMYHbIE YMEHUS, BEIBOJIbI U3 HAOIIOCHUH,
OTBITOB

OTBET CaMOCTOSITEIIbHBIN, UCIIOJIb30BAHBI paHEe MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHWE MaTepualia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAaMOCTOSITCIIbHBIN

onpeieSICHUs TTOHSATUN HETOJHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJIaX M O0OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapaKkTepa (TO3UIIHs
MTOHUMAFOIITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e y4eOHOTro MaTepHuaa, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCET/Ia MOcje0BaTeIbHO

OTIpEICICHHS IOHATHN HEJOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 0000IIICHHS 13
HAOJIOICHUM, TOMYIIEHBI OMTUOKY TIPHU MX U3JI0KECHUH

JOTMYIIEHBI OITMOKN M HETOYHOCTH B UCTIOJb30BAHUH HAYYHOW TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHATUIA

MpaBUJIBLHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOIAIIETO U KOHKPETU3UPYIOLIETO
xapakTtepa (MO3UIUSI KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHNe Y4eOHOro MaTeprasa He PaCKpPhITO

HE JaHbl OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKY B ONPEICICHUH TIOHSITHH, PH UCTIOJIb30BaHUU
TEPMHUHOJIOTHH.

Tema 4.2. JjieKTpOMArHUTHBIE KOJIEOAHUS M BOJIHbI
Ycrubiii onpoc (YO)
1. U3 xakux 3J€MEHTOB COCTOMUT KoJjieOaTenbHbIH KOHTYp? MOryT JM BO3HUKHYTH

KojeOaHusi B  KOHTYpe, COJAEpXkalleM KOHAEHCATOp U pe3uctop?
WHJIYKTUBHOCTb U PE3UCTOP?



2. Kakue (¢u3znueckne BEIUUYMHBI M3MEHSIOTCS IPU KOJIEOaHUSIX B KOJIEOATEIbHOM
KOHTYype?

3. UeM oTinyaroTcsi KojeOaHUs SJEKTPUUYECKOTO 3apsia U Toka B KojeOaTeabHOM
koHType? Kak mo rpaduky u3MeHEeHHus 3apsijia CO BPEMEHEM IOCTPOUTH Ipaduk
3aBUCUMOCTH CUJIBI TOKA OT BPEMEHHU?

4. Or uyero 3aBUCUT mepuoja KoineOaHuii B KOHType? MoxeT 1M nepuoa
KOJIeOaHUII B KOHTYpE OCTaBaThCSl IOCTOSHHBIM IIPU HW3MEHEHUU HWHAYKTUB-
HOCTH ¥ €MKOCTH?

5. Kak wu3Mmenutcs mepuon  KojeOaTelabHOTO  KOHTypa, €CIU  YBEIUYHUTH
YHUCJIO BUTKOB KaTYIIKH? BHECTH B KATYLIKY JKEJIE3HbIA CEpJIeUHUK?

6. Kakue mnpeBpallleHHs] 3HEPrMM NPOUCXOJAT B KojebareapHOM KoHType? ['ne
COCPEIOTOYEHA SHEPrus MpU CBOOOJHBIX KOJIEOAHUSAX B KOHType uepe3 1/8,
1/4, 1/2 nepuona nocne Hayana pa3paaKd KOHAEHcaTopa?

7. MoryTt nu ObITh CBOOOJHBIE KOJIEOAHMS B pEalbHOM KOHTYpE HE3aTyXarolIUMH?

Yem oTiMyarOTCs JpPYr OT JApyra CBOOOJIHBIE KOJIeOaHUS B JBYX KOHTYypax c

OJIMHAKOBBIMM TapaMeTpamMH, €CIM HMX KOHJAEHCATOphl OBLIM 3apsDKEHBI  OT

Oarapeii ¢ pazubiMu DJ1C?

9. Kak pgeiictByroliee 3HayeHHME CWJIbl TOKa  (HAampsDKEHMs) CBS3aHO  C
aMIUIMTYIHbIM 3HaueHueM? Kakoe 3HaueHuMe CHJIbI TOKAa M HAIpsDKEHUS
U3MEPSIIOT aMIIEPMETPhI U BOJIBTMETPHI B LIEMH IEPEMEHHOTO TOKa?

10.Ha karymky mnomaeTcs OIMHAKOBOE HAIPSHKEHHE — CHadalla OT CETH
MOCTOSIHHOTO, a 3aTéM NEpPEeMEHHOro Toka. B kakom ciyyae oHa HarpeBaercs
cuibpHee?

I1.1Touemy B uenm, coaepxamend KOHAEHCATOP, MOMKET NPOTEKaTh TOJIBKO
EPEMEHHbBINA TOK?

12.lonyctTiMO J B LENb IEPEMEHHOrO TOKa HampsbkeHueM 220 B BKIIOUUTH
KOHJIEHCATOp, MpobOoiiHOe HanpspkeHue kotoporo 250 B?

13.IloueMy B paMKe, paBHOMEpPHO BpallarOUICC B MarHUTHOM I10JI€, BO3HHUKAET
OJC? UeM oTnuyaroTcsi MPOMBIIUICHHBIE TE€HEPATOPHI OT MPOCTEUIIEH MOJEIH-
PaMKH, BpaIarOUIeiicsl B MArHUTHOM I10J1e?

14.Kakum 00pa3oM MOJy4yarOT CTaHAAPTHYIO YacTOTy IIEPEMEHHOr0 TOKa IMpHU
MEJIJIEHHOM BpalIEHUH PaMKH?

15.JIns yero cmyxut tpanchopmatop? Kakue ero ocHoBHblie uyactu? Kakos
NPUHIIUI AeHCcTBUS TpaHchopmaropa?

16.Kakum o0pa3zomM NOpoOU3BOAAT MPeoOpa3OBaHUS HANPSIKEHUS M CUJIBI TOKa B
Hensx MepeMeHHoro Toka? MOKHO JIM COBepIIaTh Takue MpeoOpa3oBaHUsS B
LENAX ITOCTOSHHOI'O TOKa?

17.Uem otTnauvaercss XOJIOCTOM pexuM TpaHchopmaTtopa ot padouero? Kax
OCYLIECTBJISIETCS PEXKUM HArpy3Ku?

18.Kak cBsi3aHbl MexIy cOOOW BETMYMHBI TOKOB M HaIpsDKEHUH B OOMOTKAax
TpaHchopmaropa?

19.3a cuer uero B TpaHchoOpMaTrope TPOUCXOIUT TMOTEpPsS OSHEPITUU IIpe-
oOpazyemoro Toka? Kakossl mytu nossiienus KIIJ tpanchopmartopa?

20.Ilouemy st miepenayd  DJICKTPUYECKOM DJHEPTHMM Ha OOJIBIIUE PACCTOSHUS
UCIIOJIb3YeTCsl TepeMeHHbId TOK? IloueMy 1mpum mepepade dSIEKTPOIHEPrUU
UCIIOJIB3YIOT BBICOKOE HaIpsKEeHUE?

*



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

Kpurepuu orneHku:

OtMeTKa «5»

TIOJTHO PAaCKPBITO COACP)KaHUE MaTepuaia

YETKO ¥ MPABHIILHO JIAHBI OMPECIICHHS M PACKPBITO COACPIKAHUE TTOHATHI, BEPHO
WCITOJIb30BAaHbBI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTEehCTBA UCIIOJIb30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOCHUH,
OIIBITOB

OTBET CaMOCTOSITEIIbHBIN, UCITOIH30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIepKaHHE MaTepualia

B OCHOBHOM IIPAaBUJIHLHO JIaHBI ONIPEACIICHUS TTOHATUM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIILHBII

OTIpE/ICIICHIS TIOHSITHIA HETIOIHBIC, JOIYIICHBI He3HAYUTEIbHbBIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH MTPU UCTIOJIb30BaHUHT
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJIaX M O0OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIMIETO XapaKkTepa (TO3UIIHs
MTOHUMAIOIITU )

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHEe Y4eOHOTro MaTepuaia, HO U3JI0KEHO (hparMeHTapHoO,
HE BCErJia Mocjae0BaTeIbHO

ONpeIeJICHNs] OHITUI HEJOCTATOUYHO YETKHE

HE KCIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOBI U 00OOIIEHUS U3
HaOJII0JICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHATUIA

MPaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (IMO3ULHs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep)KaHNe Y4eOHOT0 MaTepuasia He PaCKpPhITO

HE JJaHbl OTBETHI HA BOMPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JONYIIIEHBI TPyObIe OMMOKY B ONPEEICHNUN MMOHATHH, PU UCTIOIb30BAHUU
TEPMUHOJIOTUH.

TectupoBanmue (T)



I Bapuamnr.

A1l. DneKTpoOMarHUTHBIE BOJHBI MOTYT PacpOCTPAHATHCS

4) TOIBKO B BAKyyMeE CO CKOPOCTBIO CBETA

5) TOJIBKO B BEIIECTBE C JIIOOBIMU CKOPOCTAMHU

6) B BAKyyM€ U B BEILIECTBE CO CKOPOCTBIO CBETA

7) B BAKyyM€ U B BELLIECTBE CO CKOPOCTSAMH, OOJBIIMMHU CKOPOCTH CBETA

A2. [lepron 3JIEKTPOMarHUTHOM BOJIHBI paBeH 1 Mkc. JlJIMHA 3JIEKTPOMAarHuTHON
BOJIHBI paBHa

1) 300 mxm

2) 300 Mmm

3)300 m

4) 300 km

A3. YacToTa >J1€KTpOMAarHMTHON BOJIHBI MH(pakpacHoro uzaydenus 2-10'% .
[lepuon konebaHuit ATOM BOJIHBI paBEH

1)5-108 ¢

2)2:10"2 ¢

3)0,5:-10"2 ¢

4)2-1083 ¢

A4. BuyTpu KOHIEHCATOpa CO3AaETCA
4) HEOJTHOPOAHOE MAarHUTHOE TOJIE

5) OJTHOPOJHOE AIEKTPUYECKOE MOJIE
6) OJIHOPOJITHOE MAarHUTHOE TI0JIe

7) HEOHOPOHOE IIICKTPHUECKOE TI0JIC

AS. B koJyie0aTeIbHOM KOHTYPE MEPUOTUUECKU U3MEHSIOTCS
1) cuna Toka B pe3ucTope

2) 3apsia KaTylIKH

3) cuiia TOKa B KOHAEHCATOPE

4) 3aps]l KOHJIEHCATOpa U CUJIa TOKa

AG6. [Ipu yMeHbIIIeHNH UHAYKTUBHOCTH KaTYIIIKU, BKJIIOUEHHOU B KOJieOaTeIbHbIN
KOHTY], MIEPHUO/]T IJIEKTPOMAarHUTHBIX KOJeOaHUN

1) He U3MEHHUTCS

2) YMEHBIIUTCS

3) yBEIUYUTCS

4) MOXXET KaK YBEJIMUUTHCS, TAK U YMEHBIITUTHCS

B1. YcTanoBuTe COOTBETCTBUE MEXKTY (PU3NUECCKUMH BEIMYMHAMU U (hOpPMYJIaMH, TI0
KOTOPBIM OHH OTIPEEIISIFOTCHL.

PU3SNYECKASA BEJINYNHA



A) DHeprus KoHJeHcaTopa

b) Ilepuon »neKTpoMarHuTHBIX KoJieOaHui
POPMYIJIA

1)2nLC

2) ghC

3) ¢°/LC

4) 2mLC

5) ghhLC

IT BapuanrT.

A1.B 3/1eKTpOMarHuTHBIX BOJIHAX COBEPILAIOT KOJIEOaHuUs

1) mro0ble YacTULbI CPEbI

2) 3apsHKEHHBIC YACTUIIBI

3) 2JIEKTPUUECKUE TOKHU

4) HanpsKEHHOCTD AJIEKTPUUECKOTO OIS M UHAYKIMS MATHUTHOTO TOJIS

A2. [lepnop 3JIEKTPOMarHMTHOM BOJIHBI paBeH 1 Mc. /[mmHa 3neKTpOMarHuTHOM
BOJIHBI paBHA

1) 300 Mmxm

2) 300 MM

3) 300 m

4) 300 km

A3. Yacrora paguoBonnsl 4-10% Ilepron koeOanuii 3Toi BOJIHEI paBeH
1)4-108 ¢

2)2,5:10% ¢

3)2,5:-10%¢

1)4-108¢

A4. KongeHncatop — 3TO yCTPOMCTBO

1) nJ1s HaKOTUIEHUSA JICKTPUUECKUX 3apsiI0B

2) 1Sl CO3/1aHMSI DIEKTPUIECKOTO TOKA

3) o1 U'BMEPEHUS DIEKTPUUECKUX 3apSI0B

4) g onpeAeseHus HallPaBIICHUS DJIEKTPUYECKOTO TOKA

AS. KonebaTeabHblii KOHTYP COCTOUT
1) u3 KaTyku u pe3ucropa

2) U3 pe3nucTopa U ICTOYHHUKA TOKA

3) U3 KaTylIKU U KOHAEHcCATOpa

4) U3 pe3ucTopa u KOHAEeHcaTopa

AG6. [Ipu yBenmueHnN EMKOCTH KOHACHCATOPA, BKIIFOUEHHOTO B KOJIeOaTeIbHbBIN
KOHTYP, IEPHO/T DIIEKTPOMATHUTHBIX KOJICOAHMI



1) HE UBMEHHUTCS

2) YMEHBIIUTCS

3) yBEIMYUTCS

4) MOKET KaK YBEJIMUUTHCS, TAK U YMEHBIIUTHCS

B1. YcranoBuTe COOTBETCTBHE MEXKY (PU3NUECKUMH BEIMUUHAMU U (POpMyTIaMu, O
KOTOPBIM OHH OIIPENIETSIOTCS.

OUBNYECKASA BEJIMUNHA
A) 3apsan koHgeHcaTopa

b) Dneprus karymku
OOPMYJIA

1) CU

2) ULC

3) LI’,C

4) UNLC

5) L/,

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

Kiarouu K Tecram:

Bapuanrt 1

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | B1

Mpauabnbiii |3 |3 (1 |2 |4 |2 |Bl1,A3,b4
OTBeET

Bapuant 2

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | B1

IpaBuabubiii (4 (4 (2 |1 |3 |3 |BLALBS
OTBET

Kpurepun ouenku:

— «2» BBICTaBIISIETCSL 00yYarOMEeMycsi, €CJI Habpall MeHee 2 6aJIOB;
— «3» BBICTaBIISIETCS OOyUaromemycs, 3a 3 daia;

— «4» BBICTaBIIsIETCS 0O0yUaromemycs, 3a 5-4 0asoB;

— «5» BBICTaBIIsIETCS 00OyUaroniemycs, 3a 0osee 6 0asioB.

3aganus 1 caMmocTosiTeS IbHOU padoTsl (CP)

Tembl 3cce (pedpepaToB, JOKJIAT0B, COOOIIEHMIA)



CB0oOOAHBIE ANEKTPOMArHUTHBIE KOJIEOAHUS.

[IpeBparnienre SHEPTHH B KOJIEOATETHHOM KOHTYDE.

[lepros1 CBOOOHBIX ANEKTPUUECKUX KOJICOAHUM.
MaTemMaTuyeckoe ONnucaHue MpoIecCOB B KOJIEOATEIIbHOM KOHTYpE.
®opmyiia Tomcona.

['eneparop He3aTyxaroUUX JIEKTPOMArHUTHBIX KOJIeOaHUM.
BbIHyXI€HHBIE 2JIEKTpUYECKHUE KOJIeOaHusl.

J{oOpOTHOCTH KONIE0aTEILHOIO KOHTYpA.

. EMKOCTHOE ¥ MHIIYKTUBHOE COTIPOTUBJICHUS IEPEMEHHOTO TOKA.
10 AKTHUBHOE COIPOTUBJICHUE.

11.3axkon Oma 115l 3JEKTPUYECKOM LENH NEPEMEHHOTO TOKA.
12.PaGoTa 1 MOITHOCTh MEPEMEHHOTO TOKA.

13.Pe30oHaHC B 2JIEKTPUUECKOM 1IETIH.

14.1lepeMeHHBII1 TOK.

15.I'enepaTop nepeMeHHOTO TOKA.

16. Tpancpopmatopsl.

17. TOKM BBICOKOM 4aCTOTHI.

18. I[Tomyuyenue, nepegaya U pacrpeieiCHUE SJICKTPOIHEPTUH.
19.CxOpOCTh 2JIEKTPOMAarHUTHHIX BOJIH.

20.251eKTpOMarHuTHOE MOJI€ KaK 0COOBIN BU MaTEpUU.
21.OnexTpoMarHuTHbIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH.
22.Bubpatop I'epma.

23.OTKpHBITHINA KOJIEOATEIBHBIM KOHTYP.

24 . N3o06petenue paauo A.C. ITonoBbim.

25.Ilonstue o paguocsszu. [Ipunnun paanocssizu. [Ipumenenne
AIIEKTPOMArHUTHBIX BOJIH.

A SRR AT Nl o

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

Kpurepun oneHku:

OtmeTka «5»

ITOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUana

YEeTKO W MPABUIILHO JaHbI ONPEJEICHUS U PACKPBITO COACpKaHUE TOHITHI, BEPHO
UCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

AJI1 TOKA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 H&6HIOI[CHPII>1,
OIIBITOB
OTBCT CaMOCTOHTeHBHLIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peTeHHBIe 3HAaHU.

OrMmeTka «4»
PACKpPBITO OCHOBHOE COJIEpKaHKE MaTepualia

B OCHOBHOM IIPABUJIBHO JIAHBI ONPEAEIIEHUS OHATUN U UCIIOJIb30BAHBI HAYYHBIE
TEPMUHBI.
OTBET CAMOCTOSTEILHBIHN



oTpe/ielIeHUs TOHSATUN HETOJIHbBIC, JOMYIICHBI HE3HAYUTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIbIME HETOYHOCTH MPY UCTIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUIX

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAIOITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHHe y4eOHOIro MaTepualia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCErja IMocie/10BaTeIbHO

ONpEAECICHUS MOHATUN HEJJOCTATOYHO YETKHUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHS 13
HaOJFOICHUH, TOTYIIEHBI OIMTUOKN TP MX U3JI0KCHUH

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTOJb30BAHUM HAYYHON TEPMUHOJIOTUH,
OIIPEJICIICHUE TTOHATUI

MPABWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUST KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHue YIEOHOTO MaTepraja He PaCKpPhITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIECHBI TPYOBIC OITMOKW B OTPEICTICHUH TIOHSITHM, TPH UCTIOJIb30BaHUHT
TEPMUHOJIOTHH.

KounrpouabHas padora Ne 4
ITo pa3neny «KoJse6anusi 1 BOJHBD)

Bapuanr 1
1. I'py3 maccoii 450 r coBepiaeT KoeO0aHus Ha MPYKUHE KECTKOCTHIO
0,5 kH/m. Haiitu nepuo, COOCTBEHHYIO U IIMKIMYECKYIO YaCTOTYy MEXaHUYECKUX
KOJICOaHMIA.
2. B xonebarenbHOM KOHTYpE 3aBUCUMOCTb CHJIbI TOKA OT BPEMEHU 3a]]aHa
ypasaenueM i=0,5sin10°xt. HaiiT aMIumMTy Iy CHIIbl TOKa, TIEPUOJ, COOCTBEHHYIO U
LHUKIIMYECKYIO YACTOTY 3JIEKTPOMArHUTHBIX KOJICOaHUIA.
3.Jloaka kayaeTcs B MOpE Ha BOJIHAX, KOTOPbIE PACIPOCTPAHSIIOTCA CO CKOPOCThIO 6
Mm/c. Paccrosinue Mexay AByMst OKalIIMMK rpeOHSIMU BOJIH
24 M. KakoBa yactoTa y1apoB BOJH O KOPITYC JOAKH?
4.13MeHeHne TOKa B aHTEHHE paJIuoIepeaTYuKa MPOUCXOAUT MO 3aKOHY
i=3cos(1,4*10°). Haitnute JUIMHY U3JIy4aeMOM 3JIEKTPOMArHuTHOW BOJIHBI.
5. Ilouemy neTyure MBIIIN JaXe B MTOJTHOW TEMHOTE HE HATHIKAIOTCS HA MPENATCTBUE?
Bapuant 2
1. Jlniuna HutH MateMatuueckoro MastHuka 4 M. Haiitu nepuos, coOCTBEHHYIO U
IIUKJIMYECKYIO YACTOTY MEXaHUYECKUX KoyieOanuii Ha JIyHe, eciii yCKopeHue
cB0oOOHOrO naaenus Ha Jlyne pasuo 1,62 m/c?.



2. YpaBHenue kosiebanuit HanpspKeHus umeeT Buj u=40cos25nt. Halitu ammntyny
HANPSDKEHUS, IEPUOJI, COOCTBEHHYIO U IMIUKINYECKYIO YACTOTY 3JIEKTPOMArHUTHBIX
KoJIeOaHMil.

3. Yenogek, cTosAmuii Ha Oepery Mopsi, ONPEAEIINI, UTO PACCTOSHUE MEKIY
CJIEIYIOIMMU APYT 32 JPyroM IpeOHsIMU BOJIH paBHO 8 M. Kpome Toro, o
HOJICYUTAII, YTO 3a 1 MMH MUMO HETO Mpouuio 24 BOJHOBBIX TpeOHs. Onpenenure
CKOPOCTb PacipOCTPaHEHUS BOJIHBI.

4. I3MeHeHne ToKa B aHTEHHE paJilonepeaTunKa IPOUCXOJUT 110 3aKOHY

i= 0,3 sin (5,7%10°t). Haiixure AinHy M3/1y4aeMOi 3JI€KTPOMArHUTHOM BOJIHEL.

S. MHOroKpaTHOE 3X0 MOYKHO YCJbIILATh B ropax. [Touemy?

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

Kputepuu onieHku:

- «5» cTaBUTHCA 3a pabOTY, BHIIOJIHEHHYIO MOJHOCTHIO 0€3 OUIMOOK U HEIOUETOB.

- «4» cTaBUTHCA 3a pabOTy, BBINOJIHEHHYIO MOJIHOCTHIO, HO NPU HAaJUYUU B HEU HE
OoJiee 0JIHOM TpyOOIt M OJHOM HErpyOOi OMMOKK M OJHOTO HeJoueTa, He Oojiee Tpex
HEJI0YETOB.

- «3» CTaBUTHCS, €CIU CTYJCHT MPABUIBHO BBIMIOJIHUI HE MeHee 2/3 Bcell paboThl WK
JonmycTua He Oosiee OAHOW TIpyOoOil OmMMOKM M JIBYX HEIOYETOB, HE 0oJjiee OJHOMN
rpy0ooil u oxHON HerpyOoil ommOKku, He OoJjiee Tpex HerpyObIX OIIMOOK, OJIHOM
HEerpyooii OIMOKHN U TPEX HEI0UETOB, IPU HATMYUU 4-5 HET0YETOB.

- «2» CTaBUTHCS, €CIM YUCJIO OLIMOOK M HEIOYETOB MPEBBICHIIO HOPMY OLIEHKU «3»
WJIM TIPABUJIBHO BBHITIOJIHEHO MeHee 2/3 Bceil paboThl.

JlaGopaTopHbie padoThI

JlabopaTopHnasi padora Ne 12

N3yuenne padornl ogHO(pa3HOrO TPaHchopmaTopa

Leas padoTbl: YCBOUTH MPaKTUYECKUE MPUEMBI JTAOOPATOPHOTO HCCIEAOBAHUS
ofHO(a3zHOro TpaHcPopmMaTopa METOAOM XOJOCTOro xoja (ombIT XX) U KOPOTKOTO
3ambikaHusi (ombIT K3), CHATH BHENIHWE XapaKTEPUCTUKH TpaHchopMmaropa MpU
pa3IMYHBIX THUIAX HATPY30K.

TEOPETUYECKUE CBEJIEHUS U PACUETHBIE ®OPMY.JIbI

1. HABHAYEHUE, YCTPOMUCTBO U TPUHIINII JENMCTBUS
TPAHC®OPMATOPA
Tpancghopmamop 1 DITO CTATUUYSCKHH DIIEKTPOMArHUTHBIN aIlmapar, IpeaHa-
3HAUEHHBIN JJIA Hp€O6paBOBaHI/IH NEPEMCHHOI0 TOKa OJHOI'0 HAIIPSAKCHUA B
MEPEMEHHBIN TOK JPYroro HampsKEHUsI TOM )K€ 4aCTOTBHI.
TpanchopMaTopsl HAXOAAT IMIMPOKOE MPUMEHEHHUE IS TIEpeIaun U pacipeacieHus



AIEKTPUYECKOW AHEPIrUH, IS PA3JIUYHBIX TEXHOJIOTUYECKUX UENed U JJIsl MUTaHUs
pPa3IMYHBIX LENEd Ppaauo-, 3JIECKTPOHHO-BBIYUCIUTEIBHON W  TEIEBU3MOHHOU
arraparypsel, yCTPOMCTB CBS3U, ABTOMATUKH, TEJIEMEXAHUKH U T. 1.

[Tpunnun aeicTBus TpaHchoOpMaTOpOB OCHOBAH Ha SIBJICHWM B3aUMHON WHIYKIIHH,

KOTOPBIU SABJISICTCS CIEACTBUEM 3aKOHA AIEKTPOMAarHuTHOW nHAYKunu dapanes:

dlp
e 1 (1)

: ds
r1e e; — 3.7.C. JEeKTPOMAarHUTHOW MHAYKIUH, Pp — MATHUTHBINA TTOTOK.
[TorokoM BeKTOpa MarHUTHOM MHAYKIMU B (MarHUTHBIM IOTOKOM) Yepe3 Mallyro
IUIOMIANIKY dS Ha3bIBaeTCs CKajsipHas (pu3nueckas BeIUYHHA, paBHAS

—_  —

dlgp 1B ldScos | | BdS (2)
TJI€ 0 — YTOJI MEXy BEKTOpaMu B u n- HOPMAaJIbIO K muiomaake dsS.



Puc.1. IToTok BekTOpa MarHUTHOM MHAYKIMK B uepe3 maiyro
mromaaxy ds.

[ToTok BekTOpa MarHuTHON MHAYKIMH DB Yepe3 MPOU3BOJIbHYIO OBEPXHOCTH S
paBeH CyMMe ITOTOKOB Yepe3 MaJlble TIJIOIIAIKH, Ha KOTOPhIe pa3ouBaeTcs
OOJIbIIIas IIOMIAb.

—

;B 1 4 BdS (3)

Ha pucynke 1, a) wu3oOpaxkeHa >JIEKTPOMAarHUTHasE cXema OJHO(A3HOIO
JIBYyXOOMOTOYHOTO TpaHcdopmaropa, a Ha pUCyHKe 1, 0) — ero yciIoBHOE
rpaguueckoe 0003HaUCHHE.
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PucyHok 2. — DnekTpoMarHuTHas cxema ogH0(ha3HOTO AByXOOMOTOYHOTO
TpaHchopmartopa (a) ¥ ero yciaoBHoe rpadudeckoe ooo3HaueHue (0)

TpanchopMarop coCcTOUT U3 ABYX OOMOTOK, MEpBUYHOM 1 u BTOpUYHOU 2,
pPa3MEIIEeHHbIX Ha 3aMKHYTOM (PEpPOMArHUTHOM MarHUTOINPOBOJE 3, KOTOPBIM s
YMEHBIIEHUSI TOTEePh OT BHUXPEBBIX TOKOB @Dyko HabpaH U3 JUCTOB
ANEKTpPOTEXHUYECKON cTanu tommuuoi (0,35 0,5) MM, jerupoBaHHON KpEMHHEM.
MaruuTonpoBoji CIyKUT JUIsl YCHUJIEHUSI MAarHUTHOM CBSI3U MEXAYy OOMOTKaMu
TpaHcopmaropa, T. €. AJi1 YMEHbIIECHUS IOTEPh MATHUTHOIO IOTOKA,



CO37aBa€MOro  NEpBUYHOM 0OMOTKOM TpaHnchopmaropa. [lpu mnoakmroueHun
nepBUYHON 00MOTKH A-X TpaHchopmaTopa K CETH MEPBUUHBIN TOK i], TPOXOS 1O
e BUTKaM wi, BO30YXKJAaeT B CEPJICYHUKE CHHYCOUAAbHBI MarHUTHBINA MOTOK @
= @usin’1t, rae 1 =271 f 1 yrioBas 4acToTa MUTAIOLIECTO HampsbkeHus u; (puc.l).
OTOT MOTOK, MPOHU3BIBASI BUTKU NIEPBUYHON U BTOPUYHOU OOMOTOK, HABOJUT B HUX
DJIC:
do d®

e ] n ue ] n 3)

! Va2 2
['ne n; u ny YUCI0 BUTKOB B IEPBUYHON U BTOPUYHON OOMOTKaX COOTBETCTBEHHO.
Otnomenue DJIC nepBuyHO 0OMOTKH TpaHchopmaTopa Kk DIC BTOpUUHON €ro
OOMOTKH, pPaBHOE OTHOIIEHUIO COOTBETCTBYIOIIMX YHCEJI BUTKOB OOMOTOK,

Ha3BIBAIOT K09 puyuenmom mpanchopmayuu Tpanchopmaropa
el . ni
S I (4)

e) no

Takum 00pa3zoM, ko3pHULHEHT TpaHCHOpMaLMH TpaHCPHOPMATOPA €CTh OTHOLIEHUE
O/1C ero oOMOTOK WJIM OTHOIIEHHE YHUCENl BUTKOB 3TUX OOMOTOK. B macmopre
TpaHcdopmaropa OOBIYHO YKa3bIBalOT OTHOIIEHWE HOMHWHAJIBHBIX HAIPSKEHUN B
pexume xosoctoro xona U;/Us., KOTOpO€ NMPAKTHYECKH paBHO oTHoweHHo JDJIC,
TaKk KaK I[PU PA30MKHYTOH BTOPUYHOM OOMOTKE HaIpsDKEHHE, MPUIIOKEHHOE K
MEepBUYHON OOMOTKeE, MouTu leaukoMm ypaBHoBemmuBaetcs ee DJIC (Uixlel ), a

BTOpUYHOE HampspkeHue paBHO BTopudHOU DJIC (U2yle2 ). [losTomy BbIpaskeHHe
Ut K03 duiinenTa TpaHchopMaIi MOXKHO MEepPEnrcaTh B BUJIE:

i Ul 21 5)
2x n2

CnenoBatenbHO, KO3(PGUIIMEHT TpaHCHOpMAIUA paBEH OTHOIICHUIO HAIPSKEHUH

Ha 0OMOTKaX IIPH XOJ0CTOM X0¢ TpaHchopmaTopa.

[Ipu pabote TpanchopmaTopa, B MEPBUYHONM OOMOTKE DJIEKTPUUYECKAs IHEPTHUS,
noTpebisiemMass U3 CETH, MpeoOpa3yeTcss B DHEPrUI0 MAarHUTHOTO TOJIsA, a BO
BTOPUYHON OOMOTKE, HA00OpOT, SHEPrusi MArHUTHOTO TOJs TMpeoOpasyeTcss B
AIEKTPUYECKYI0, OTJaBaeMyl0 3aTeM (B OCHOBHOM) IIOTpeOHTENI0 (HaArpyske).
HebGonbmass dactb MOIIHOCTH TepsieTcsi B camMoM TpaHcdopmartope. Ilpu
HOMHUHAJIHHOM pPEXUME MOIIMHOCTh TOTePh B OOMOTKaX W MarHUTONPOBOJIE
TpaHchopMaTopa HEBEIWKa, MOITOMY TpaHC(HOopMaTOpbl OOBIYHO MMEIOT BBICOKUMN
KIIJI, mocturarommii (98—99) %.

Takum oOpaszoM, B TpaHchopmaTtope MnpeoOpazyroTcsi TOJBKO HANpPsHDKEHUS U TOKH.
MomrHOCTh ke (M3-3a MaJIbIX TOTeph Ha HArpeBaHWe OOMOTOK M MarHHUTOMPOBOAA
TpaHchopMaTopa) MPaKTHUYECKH OCTACTCS MOCTOSHHOM, T. €. MOXHO CUUTATh, 4YTO
IHU1 U, . CnenoBareibHO,

U1 Izjri

(6)
kU 11 n2



HUtak, Toku B 0OMOTKax TpaHcpopMaropa OOpaTHO MPONOPLUOHATBHBI
HanpspkeHus M. TOK mepBUYHOM OOMOTKM TpaHchopMaTopa MpPU OTKIIOYECHHOM
NMOTpPeOUTENEC JIEKTPOIHEPTUU (BTOPUYHAS OOMOTKA Pa30MKHYTA) SIBJISIETCS. TOKOM
XOJIOCTOTO XOfa. DJIEKTpUYeckas cxema OOMOTKM TpaHcpopmaTopa HpeaCTaBisIeT
co00#l Mmocaea0BaTeIbHO BKIIFOUEHHBIE aKTUBHOE CONMPOTUBIEHUE R M MHIYKTUBHOE
CONPOTHUBJIEHUE X[, T.€. COPOTUBIICHHE MTPOBOJA OOMOTKH €€ MHIYKTUBHOCTb. TOK,
MPOXOMSIIUNA TI0 OOMOTKE, CO3/1aeT BOKPYr ceOsi MarHWTHOE TMOJie, KOTOPOe
MPOHU3BIBAS IJIOIIAh BUTKOB OOMOTKH, CO3J]a€T MarHUTHBIM NMOTOK. [lepeMeHHbIH
BO BpPEMEHM TOK CO3/A€T MNEPEMEHHBIA MArHUTHBIA MOTOK M COTJACHO 3aKOHY
@apazes, BO3HUKAET 3.]1.C. CAMOUHAYKIMU. OTINYHE OT 3.].C. UHAYKIINU COCTOUT B
TOM, YTO B 3TOM CJy4a€ MarHUTHBIM MOTOK CO3/1a€TCSl HE BHEIIHUM HMCTOYHUKOM
MAarHuTHOTO TOJIsL,  CAMUM TOKOM. Torjia MarHUTHbIN NOTOK MTPONOPLUHUOHAIIEH TOKY
Y PaBEH:

Cpl LI, (7)
rac L — Ha3wsIBaeTcs HMHAYKTHBHOCTBIO. BOBHI/IKaIOHIaH 2.1.C. B 06MOTKe paBHA:
e 1] d_B_ 7] T_d(LJI) ] 1‘”, (8)
¢ dt dt dt

3HaK MUHYC O3HA4aeT, 4TO 3.J1.C. CAMOMHAYKIIMH NPEIATCTBYET U3MEHEHUIO ToKa. Ha
puc. 3 MOKa3aH IEPEMEHHBIN TOK, TEKYIIUHN Yepe3 KaTyIIKy MHAYKTUBHOCTBIO L. Ecin
B LIETIH NTPUJIOKEHO NepeMeHHoe Hanpsbkenne U = Uypcos wt, TO B HEW NIOTEUET
IIEPEMEHHBIN TOK, B PE3YJIBTATE YETO BOZHUKHET 3.11.C. CAMOMHIYKIMH. Toraa 3aKoH
OmMa 1 paccMaTpyUBaeMoOro y4acTKa IENU UMEET BUA. Tak Kak BHEIIHEE
HaIpsHKEHUENPUIOKEHO K KaTyIIKE NHIYKTUBHOCTH, TO

dt
[Tocne uHTErpUpOBaHHUS, IOTYUHM:
Uo . Ug 0
I Tsinr ) Y cos(T)E 1) (10)
1L L 2
Benmnunna wl umeetr pazmepHocTh OM M Ha3bIBAETCS PEAKTUBHBIM HWHIYKTHUBHBIM
conpoTuBieHueM R ;= wL. CpaBHenue BoipaxkeHui (9) u (10) mpuBOAUT K BHIBOAY,
4TO TajieHue HanpspkeHus Uy onepexaeT mo (asze Tok [, TeKyIIHi yepe3 KaTyliky,
Ha /2, 94TO M MOKa3aHO Ha BEKTOPHOU auarpamme (puc. 3, 0).

u Ldl 17U cost 1dt, U cos |t TLdI 10 )
0 L

U U cost | L
0 dt

a s

(D
bt #s Ot

Puc.3. a) -anexTpudeckas 1enb ¢ uaeanbHOW WHAYKTHBHOCTHIO; 0) — BEKTOpHAs
qyarpaMMa ToKa 1 HalpsDKeHUs Ha KaTYIIKe WHIYKTUBHOCTH.

B 2JeKTpOTEXHUKE CHHYCOUJAJIbHBIC BEJIMYMHBI 3aMEHSIOT KOMIUIEKCHBIMU
YUCIIAMH, UCTIOJNIBb3YsI popMyIty Diinepa:



e/l TJcosT T jsinT, 20e jZ [Z1 (11)
Torma  MHAYKTHMBHOE CONPOTHMBJIEHHE C Y4eToM yriaa mnosopora Ha 90° B
KOMILIEKCHOM (?SBMC 3QIHCHIBACTCS CIICHYJONIHM O6%8.30MZ

Xy, 1'1Le  TTTTL(cos90 ' jsin90 ) "1 jITL (12)
3mech Touka Hax X7, - O3HAYAET, YTO ITO BEKTOP, MoBepHyTHIM Ha 90° mpoTus
YaCOBOM CTPEJIKH.

Ha pHC4 dKTUBHOC COIIPOTHUBJICHHC R BkIrodeHo IHOoCJICAOBATCIIBHO C
HHAYKTUBHOCTBIO L.

Puc.4. BextopHas auarpaMma HanpspKEHUAM Ha TMOCIIEI0BATEIbHO BKIIFOYEHHBIX
comnporusiieHus R u unaykrusHoctu L.

Bropoe npasuiio Kupxroda rimacut: anredbpanyeckas cymMma NajeHUN HapsHKECHUIB
KOHTYpE paBHO airedpanueckoil cymMme »d.a.c. Torma 3HaueHWe HanpsKEeHUs,
MOJIBOJIMMOTO K TpaHC(hOpPMATOpPy B PEXKUME XOJIOCTOTO XOJa, B COOTBETCTBHH CO
BTOpHIM TipaBuiioM Kupxroda st mepBUYHON 0OMOTKH, MOXKET OBITHIIPECTaBICHO
KaK CyMMa BEKTOPOB:

Up 1E1 'R1Ip ! jX1 10, (13)

rne R; — aKTHBHOE CONpPOTHBJICHHE MEPBUYHOM OOMOTKH; X;— HMHIYKTHUBHOE
COMPOTHUBJICHUE TEPBUYHON OOMOTKH, O0YCIOBICHHOE MOTOKAMHU paccesHus; jX; =
jowL— KOMIUIEKCHOE COMPOTUBIECHUE WHIYKTUBHOCTU L, KOTOPOE YYUTBHIBAET TOT
dakT, 4TO HaNpsKEHME HA MHAYKTUBHOCTU omnepexaer Tok Ha 90°. Torma momnoe

CONPOTHBJICHUE MOCIIE0BATENLHO BKIIFOYEHHBIX R 1 L paBHO: Z 1 /R? + X2 Kak
MOKa3aHo Ha puc.4.

2. OITPEAEJEHUE TAPAMETPOB TPAHC®OPMATOPA
Jns onpenenenus: ko3¢ duiimenta Tpanchopmaiuu k, a Takke mapaMeTpoB CXEMBbl
3aMmereHust (puc. 2) U MoTepb MOITHOCTH B TPAHC(HOPMATOPE MPOBOJISIT OTBITHI
xoJiocToro xojaa (onbIT XX) u onbIT KopoTkoro 3ambikanus (K3) Tpancdopmaropa.



Puc.2

Puc.2. Cxema 3amenienus Tpaacopmaropa.

Ha puc..2 o603HaueHo:
e Ry 1 X "1 aKTUBHOE U HHIYKTUBHOE COMPOTUBJIEHUS IEPBUYHON OOMOTKH;

oRI T n2R, ux,

Tn2 X, 7 MIPUBEACHHBIE K YUCITY BUTKOB IEPBUYHONM OOMOTKHU

aKTUBHOE U MHIYKTUBHOE COMPOTUBIICHUS BTOPUYHON OOMOTKHU;
® Ry "1 aKTUBHOE CONPOTUBIICHNE HAMATHUYMBAIOIIICH BETBH,
00yCIIOBJIEHHOEMIOTEPSIMUA MOIITHOCTH B CTAJIbHOM MarHUTOIPOBO/IE;
e Xy '] UHAYKTHBHOE COIPOTHUBJIICEHWEC HAMAarHWUYMBAIOUIEH BETBH,
00yCIIOBJIEHHOE OCHOBHBIM MAarHUTHBIM MIOTOKOM;

o ZJII T n2 Z, | MIPUBEIECHHOE K YUCITY
BUTKOB MePBUYHOU 0OMOTKH
COIIPOTUBIICHUE HATPY3KHU;
e U] nU,wn I, 711,/n "1 NIpUBEACHHBIEC K YUCITYy BUTKOB IEPBUYHOU
00OMOTKH
BTOPUYHOE HAMNPSHKEHUE U BTOPUYHBIN TOK.

IHapameTpsl TpaHchopMaTOpa B pe:kUMe X0J0cTOro xona (XX).

OneIT XOJOCTOrO0 XOJa TpaHchopmaTopa MPOBOAMUTCS C LEJIbI0 ONpeaeseHus
kod(pdunmenta TtpaHchopManuu k, MArHUTHOrO MOTOKa @,, a TaKke MOTEPh
MOIITHOCTH P, B CepACYHUKE MarHUTONPOBO/Ia TP HOMUHAJILHOM PEKUME.
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Puc.5. Cxema nepBu4HON 0OMOTKH TpaHC(hOpMaTopa U BEKTOpHAs AUarpaMma
HAPSDKEHUM HA HEU B pexnume XX.



[Ipu onvime XX K nepBUYHON 0OMOTKE TpaHCchopmaTopa MOABOIUTCS HO-MUHAIBHOE
HarnpspKkeHue (puc.S)
Uiy NINETT 2110, (14)

rae

Z1 TR1

jXi "1 mOJIHOE CONMPOTUBJICHUE TTIEPBUYHON OOMOTKH.

[Ipu sTom BropuuHas oOMoTka pa3zomkHyTa (I, = 0) u HampsbkeHue Ha e€
saxumax Uo 1U»0 71 Ed.

N3mepus Hanpspkeaue Uy, TOK [y M aKTUBHYIO MOIIHOCTH P [ R wu
X 0 1

npenebperasi MajJicHMeM HaNpsDKEHUs Ha MEepBUYHOM 0OMOTKe Z)l) (BBHIY €ro
HEeOOBIIOro 3HaUeHus 1Mo cpaBHeHuio ¢ DJIC E)), T. €. MOJIb3yACh YIPOIIEHHON
cxeMoil 3amenienus Tpanchopmaropa npu XX (puc.3, a u 6), ONpeaestoT:

— kK03 pureHT Tpanchopmaum:

k1E1/Ey U1, U (15)
— IIapaMCTPbI HaMaFHHqHBaIOHIGﬁ BETBH CXCMbI 3aMCIICHU A TpaHC(bopMaTopa
Go VU /lo: Ry 7 P/ T2 Xo 71 Z5 7 RS (16)

— MOTEPU MOIIHOCTH IpHU XX, Ha3bIBa€Mble nomepsamu ¢ cmaiau Py, KoTopbie
3aTPayMBarOTCs B OCHOBHOM Ha HArpeB MarHUTONPOBOAA OT ACHCTBUS BUXPEBBIX
TOKOB M IIUKJIMYECKOTO MepeMarHnuuBaHus cTaiu, T. €. Po [1 Py

IHapameTpsl TpaHcpopMaTOpa B pe:KUMe KOPOTKOro 3ambikanus (K3).

} zK .X
[ ] K
Cl)

—
hy=1 "




Puc.6. Cxema nepBu4HON 0OMOTKU TpaHChopMaTopa U BEKTOpHAs Tuarpamma
HaIpsHDKEeHU Ha Heil B pexxume K3.

[Ipu oneime K3 (puc. 6) B oTIMUKE OT OMACHOTO aBapPUITHOTO KOPOTKOTO 3aMbIKaHMS
TpaHc(opmMaTopa, BO3HUKAIOIIETo CIIy4ailHO Mpu paboTe mpu Hanpsbkenuu U, Uy,
, K IEpBUYHON OOMOTKE MOABOAAT TAKOE IMOHMKEHHOE Hall-
psokenue U; 71 U, (MeHbliee Hanpsbkenus Uy, B 8...20 pa3 B 3aBUCUMOCTH OT THIIA
1 MOIIHOCTH TpaHc(opmaTopa), MpH KOTOPOM B €ro 0OMOTKaX YCTaHABIUBAKOTCS
TOKH, PaBHBIE COOTBETCTBYIOIIIUM HOMUHAJIbHBIM 3HAYCHUSIM:
N3mepus HanpspkeHnue Uy, TOK 1, A aKTUBHYIO MOITHOCTb Py, OTIPEIEIISAIOT:
— mapameTpsl cxeMbl 3amernienus npu K3 Tpancdopmaropa (Mmoiw3ysch
YIPOIIEHHOW CXeMO 3aMeleHus, puc. 6, a):
Ze WU Ny, Re TP %5 X T \/ZZ 1R, (18)
1n K K
rae
Z [

R X2, R -R Ry wX [x 1XT
COOTBCTCTBCHHO IIOJIHOC,
K k k 1 2 K 1 2

aKTUBHOC W peakTUBHOE conpoTurieHus K3 Tpancdopmaropa;

— nanpsbkenue K3 (puc. 18.4, 6), BeIpaeHHOE B ITPOIICHTAX,
u. (1) =100U,/U,y;

— ntotepu MotHocTH npu K3 tpancdopmaropa (nomepu 6 meou)
P, 1P,.

3. BHEIIHIHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCUMOCTH HAMPSDKCHUSI Ha 3aKMMaX BTOPUYHOM OOMOTKH TTPU U3MEHIEMOU
Harpy3ke OT TOKa Harpy3ku, T. €. U, [ j(l»), HOCHUT Ha3BaHUE 6HEUHell

xapaxmepucmukuy Tpancpopmaropa.



BtopuuHoe HanpspkeHue (cM. puc. 2), paBHOE
| Ze JU N, R 1P I%; X, T\/Zz 1 R?,
H K K
Ur ME2 11Z212 TME2 TN(R2 11 jXo)I2 11U 11Z
212

(19)

IIPY YBEIMYECHUHU TOKA HArpy3KM YMEHBIIAETCS KaK 3a CUET YBEJIMYECHUS IaJCHUs
HanpspkeHus Z>1, Ha ero BTOpUYHOM 0OMOTKE, Tak M 3a c4€T ymenblenus D/1C E,
(BclencTBHME ~ HEKOTOPOTO  YMEHBUIEHUS  MAarHUTHOrO MOTOKa @  mpu
COOTBETCTBYIOILIEM yBeaM4YeHUM Toka [;). OpHako, NpU aKTUBHO-EMKOCTHOMN
Harpy3Ke [py YBEJIMYEHUH TOKa HarpshkeHue U, yBenn4nBaeTcsl.

BHeliHne XapakTEpUCTHKUM MOTYT OBITh pPacCUMTaHbl U TMOCTPOEHBI, UCXOMAS W3
NAacMOPTHBIX JaHHBIX TpaHcdopmartopa (cM. Tabn. 1), a Takke MyTEM MPSAMOIo
u3MepeHus HanpsokeHust U, v Toka [, Ipu U3MEHEHUU HArPy3KU Z,.

Heab padoTbI: U3y4YUTh YCTPOUCTBO, MPUHIUIT pabOThI, HA3HAUYCHHE OJHO(PA3HOTO
U TpaHc(opmaTopa; YCTAHOBHUTH 3aBUCHMOCTh MEXIY HAMPSOKCHUSIMH W TOKaMHU B
MIEPBUYHOM M BTOPUYHON 0OMOTKax TpaHchopmaTopa; OmpeneauTh KodDPHUImeHT
TpaHchopmaru ogHo(pazHOTo TpaHCPHOopMaTopa;

Onucanue yCTAHOBKH.

Ha pucynke 7 npuBenensl (oTorpadusi yCTAHOBKHU U €€ CXema.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
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6)

Puc.7. a) — (oTO yCTaHOBKH ; 0) — 2JIEKTPUYECKAS CXEMA.

VYcTaHoBKa COCTOMT W3 JIaDOpaTOPHOro aBTOTpaHCchOpMAaTOpa PEryIupyeMoro
(JIATP) 1, MynbTUMETpPOB 2, JUIsl U3MEPEHUST HAPSDKEHU U TOKOBHA MEPBUYHON U
BTOPUYHON 0OMOTKax TpaHchopmaTopa 3 M MepeKirouarenss pexuma padoThl
Tpanchopmartopa 4.

B naGopatopHoii mperycCMOTpPEHO TpHU pekrMa paboThl TpaHcpopmaTopa.

1. Pexxum xo0J10CcTOTO X0/1a (TI0JIOkKEHUE TIepeKirodaTens XX),
2. Pexxum KOpOTKOTO 3aMbIKkaHusl. (ToJiokeHue nepekitouarens K3),



3. Pexum paboThl oA HArpy3Ko# (mosioxkeHust nepexitouarens 1-10).
B kauectBe ucciaenyemoro tpanchopmaropa ucnonbizyercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKH IPUBEJIEHBI B Tabauue 1.

Tabmumna 1.

HoMunanpHOE HanpspkeHue B nepBuyHoit ooMotke (Uy;), B | 220422

YacToTa nepeMeHHoro Toka, [’ 50+0,5
MoIlHOCTh HOMUHAJIbHAS, BT 7,2
Tox mepBUYHONM OOMOTKH B pekuMe XoJjiocToro xonaa (Iy) 0.03
A, He Ooitee ’
HarnpsikeHre BTOpUYHBIX 0OMOTOK B PEKMME HOMUHATIBHOM 7 140.4
Harpy3Ku Ipu HOMUHAJIBHOM HallpsKEHUU ceTH, B 7
TOK HOMUHAIIBHOW HAarpy3o0kK, A 0,39
AKTHUBHOE CONTPOTUBIIEHUE EPBUYHON 00MOTKH (R;), OM 540
AKTHUBHOE COITPOTUBIIEHUE BTOPUUHON 00MOTKH (R7), OmM 3,19

3KCHepI/IMeHTaJIbHaSI qacThb.

[lepen Hauamom paboOTHI, B MPUCYTCTBUE MpeEMoaaBaTess, yoOeauTech B
MPAaBWIBHOCTH COOPKU U MOJKIIIOYEHUSI YCTAHOBKH.

[Tepexntouarens pexxuma padboThl TpaHC(hOpMaTOpa MEPEBECTU B PEKUMXOIOCTOTO
xona (XX).

YcranoButh Ha JIATPe MuHMManbHOE BBIXOAHOE HampsbkeHue. s atoro
HeoOxoaumo pyuky JIATPa moBepHyTh 0 MPOTUB YaCOBOM CTPEJIKHU A0 yNopa.

Bxirouuts YCTAaHOBKY B CCThb.

BKIrOUNATH MyJIBTUMETPBI.

Buumanue nepea Ji00bIMY M3MEHEHUSIMHY T10J10KE€HUS NePeKII0YATeNs PeRKuMa
padoThl TpanchopMaTopa, a Tak:Ke nepea 3aBepuieHueM padoThl, HE00X0AMMO
ycraHaBauBath Ha JIATPe MUHNMAJIbLHOE BIXOJAHOE HANIPSIKEHHE

Pe:xxuM xoJ10CcTOIO X0/4a.

Bpamas pyuky JIATPa poGeiitech Ha mnepBUYHOM 0OMOTKe TpaHchopmaTopa
HOMHUHAJIBHOTO HampspKeHus (cM. Tabnuiy 1). 3HaueHue HanpspKeHus: GUKCUPYIOTCS
0 MOoKa3aHusAM MyJibTUMeTpa B1.

B Tabnuiyy 2 3aHecuTe 3HAUEHHUS HAINPSHKEHUNW HA TEPBUYHOM W BTOPUYHOUN
oomoTkax Tpanchopmaropa (U; u Uy), a Takke TOK MPOTEKAIOUIUN MO0 MEPBUYHOM
oomotke [} MA.



Taobmumna 2.

U],B I], MA I],A Uz,B PXX, Bt i(),% k cos |

HpOI/IBBe,ZII/ITC 3aIIOJIHCHHUEC OCTAaBIIUXCI AYCCK Ta6HI/IHBI.

1. Bpruucnure k03QGUIMEHT YyCUIIEHUS TIO TOKY B IMPOILIEHTAX IO
OTHOUIIEHUIO K HOMUHAIBHOMY TOKY TpaHchopmMaropa:

. Iy
i _100% 20)
Ve 1
2. k03P puuueHT TpaHchopManuu
Er S Up
kI 2 1 @1)
E> U

3. MOIIHOCTh XOJOCTOTO X0/a Py, paBHas MOIIHOCTH TEIJIOBBIX MOTEPh B
CEpICUYHUKE U3-3a TUCTEPE3UCA U BUXPEBBIX TOKOB Pp.

2
6 16 em (22)
4. k03¢ (GUIMEHT MOIIIHOCTH TpaHchopmaTopa
Po
cosp m ——
Utnlo (23)

PexxuM KOPOTKOI0 3aMBIKAHHUS.
[lepeBeauTe nepekmovaTesp pesxkuma padoTsl TpaHcpopmaTopa B mosnoxenue K3.

[TnaBuo Bpamas pyuky JIATPa, moGeliTech mpoTekaHHs MO MEPBUYHONW OOMOTKE
Tpancopmaropa Toka, paBHOro Iy; =30 MA. 3HaueHHE TOKa OMPENENeTCS IO
MYJIBTUMETPY A].

3anecute B Ta0nuIly 3 3HaUCHUS HANPSDKEHHS U TOKA IEPBUYHONW OOMOTKH, aTak ke
TOK, TIPOTEKAIOIIHNI IO BTOPUYHONU OOMOTKE.

Tao0mumna 3.

U, B I;, A L, A Py3, Bt Uks%, %

Breraucnure momHocTh Tpanchopmaropa B pexkume K3 Pg;, KoTopast paBHa
MOIITHOCTH, UAYIINX Ha HarPeB MEIHBIX OOMOTOK P,;;

2 2 P
k3 4R 4B OF (24)
BBI‘-II/ICJ'II/ITC HaHpH)KeHI/Ie KOpOTKOFO 3daMBbIKAHUA B % II0 OTHOIIICHUIO K
HOMHUHAJIbBHOMY HaIPsHKEHUIO IEPBUYHON 0OMOTKHU TpaHCchopmaTopa.



v % Yl 100
X3 (25)
H1 Y—

—Pexxum padoThI O HATPY3KO
[lepeBenute nepekioyaTenb pexkuMa paboTsl TpaHchopMaTopa B MOJ0KeHHUE 1.

Bpamas pyuky JIATPa poGelitech Ha nepBUYHONW OOMOTKe TpaHchopmaTopa
HOMHUHAJIBHOTO HAIPSOKEHUS. 3HaUCHNUE HANPSDKCHUSI (PUKCUPYIOTCS IO TTOKA3aHHSIM
MyiabTHMETpa B1.

3aHecuTe MOKa3aHHUs MYJBbTUMCTPOB B COOTBCTCTBYIOIIHC STYCHKH Ta6J'II/II_IBI
4.

Tab6maua 4.
N U,B | I, [I;,A [U,B LA P, P>, 1,% |cos 12
MA Bt Bt
1.
2.
3.
4.
5.
6.
7.
8.
0.
10.

[IoBTOpUTH HKCIIEPUMEHT HU3MEHsISI HArpy3ky (pexumbl padbotel N = 2-10).

3amoJIHUTE OCTABIINECS TYCHKH TAOIUIIBI 4.

[Toctpoiite rpaduku 3aBucumoctu KIIJ[ TpanchopmaTopa oT aKkTUBHONM MOIIHOCTH
BTOpHYHON 00MOTKM (| (P2)) M BHENIHIOI XapaKTePUCTUKY TpaHchopmaTopa
(Ux(I)). KIII Tpancdopmaropa BEIYUCISIETCS O Cleayomei popmyie:

7 jPz o Iz_Rz

26
P1 — DR T Rey— Ry (26)

KoHTpoJibHBbIE BONIPOCHI:

1. 3akon ®apanesi. MarHUTHBIN TOTOK.



2. Toxu ®yko u cmocOOBI UX YMEHBIIICHUS B TpaHCHOpMATOpax.
Omnpenenenre MHAYKTHBHOCTH U €€ (opMyIIa JTsl KaTyIIIKH.

4. VIHAYKTUBHOE CONPOTUBIICHUE U CABUT (a3 MEK]Ty TOKOM U
HaIps>KeHUEMHA WHTYKTUBHOCTH.

5. Kak onpenenuts NoTepu MOITHOCTH B CTAIbHOM
cepaeuHukerpanchopmaTopa?

Kak omnpenenuts MoTepu MOIIHOCTH B 0OMOTKAXx?
7. Uto Takoe ko3¢ dunneHt Tpanchopmamnmu Tpaachopmaropa?

8. Uro Takoe rucrepesuc heppoMarseTuka’?

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

Kpurepun onenku:

— OueHka «5» CTaBUTHCS, €CIM yYalIUICS BBIMOIHAET padoTy B MOJHOM 00BEME C
COOJIIOICHUEM HEOOXOJMMOM TMOCIIEIOBATEIbBHOCTH TMPOBEACHUSI OMNBITOB U
U3MEPEHUI;  CaMOCTOSITCIIBHOM  pallMOHAIBHO  MOHTHPYET  HEOOXOAMMBIC
000pyT0BaHUE; BCE OMBITHI IIPOBOJMUT B YCIOBHUAX U PEKUMAX, 00CCIICUMBAIOIIUX
MOJTyYEHHE TIPABUIIBLHBIX PE3YJIHbTATOB U BBIBOJOB; COOIIOaeT TPeOOBAHMS TTPABUII
0C30I1aCHOCTH TPYJa; B OTYETE MPABUJIBHO M aKKypaTHO BBITIOJHSET BCE 3allHCH,
TaOJIUIbI, PUCYHKU, YEPTEkKHU, IpadUKH, BBIYMCICHUS; TMPABHIHBHO BBHITOIHSICT
AHAJIN3 ITOIPEITHOCTEN.

— Omenka «4» CTaBUTCS, €CJIM BBITIOJIHCHBI TPEOOBAHUSA K OICHKU «5», HO ObLIH
JOMYIIEHBI JBa-TPU HEIo4eTa, HEe Oojee OaHOM HerpyOoi OmMOKH U OJIHOTO
HEI0YETA.

— OneHka «3» CTaBHUTCS, €clid paboTa BBITOJHEHA HE TOJIHOCTHIO, HO 00BEM
BBITIOJITHEHHON YacTH TaKOB, MO3BOJISIET MOJYYUTh TMPABWIbHBIE PE3yJIbTaThl U
BBIBOJIBI: €CJIM B XOJI€ TTPOBEACHHUS OIbITa U U3MEPEHHUM ObUTH JOMYIIICHBI OIIMUOKH.
— Omenka «2» CTaBHTCS, €CIM padoTa BBINIOJIHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4YacTh paboT HE IMO3BOJIAT CACHaTh MPAaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPECHUS, BEIYUCIICHUS, HAOIIOICHHS TIPOU3BOUINCH HEIIPABHIIHHO.

Pazngen 5. Onruka
Tema 5.1. IIpupona cBera

YcrHblii onpoc (YO)



. Kakyto npupoay umeer cBeT?

. JaiiTe onpeaeneHne IJIMHBI CBETOBOM BOJIHBI.

. C KaKo# CKOPOCTBIO CBET PACIPOCTPAHSETCS B BAKyyMe?

. ChopmynupyiiTe 3aKOH MPSMOJIMHEMHOTO PaCIIPOCTPaHEHUs CBETA.

. UTo Takoe cBETOBOI J1yu?

. UTO Ha3BIBAIOT YIJIOM MaicHUA? YTIIOM OTpa)XeHus?

. ChopmynupyiiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIIOMIICHUSI CBETA.
. UTo Ha3bIBAIOT a0COIOTHBIM (OTHOCHUTEIBLHBIM) ITOKA3aTEIeM MPEIOMIICHUS?
. UTO Ha3BIBAIOT MPEEIBLHBIM YTIIOM MOJTHOTO OTPAXKEHHUS?

10. B uem paznuune coOMparoimx U pacCEUBAOIIUX JIMH3?

11. Kakas n1uH3a Ha3bIBa€TCsl TOHKOW?

12. Yto Takoe poKyCHOE PaCCTOSHHUE JTUH3bI, ONTUYECKAs CUJIA JIMH3BI?

13. Kak ocymiecTBiIsieTcsl HOCTPOSHUE N300paKEHUsI TPEAMETOB B JTMH3aX ?
14. Hanuiute GopMyity TOHKOM JIMH3BIL.

15. [louemy rna3z — ontuyeckas cucrema?

16. Kakyto JIMH3y Ha3bIBAIOT JIYIOW?

1'7. Uemy paBHO YTJIOBO€ YBEJIMYEHHUE JIYIIbI?

18. N3 KakuX ONTUYECKUX IIEMEHTOB COCTOMT MUKPOCKOII?

19. Ot yero 3aBUCUT YBEJIIMUEHUE MUKPOCKOIIA?

20. [laiiTe MoHATHE pa3peliaroniei CmocOOHOCTH ONTHYECKOro Ipubdopa.
21. V3 KakuxX ONTHYECKUX AJIEMEHTOB COCTOUT TeJIECKOI-pedpakTop?

22. Hanummte BbIpakeHUE ISl YIJIOBOTO YBEJIMUECHUS TeIeCKoma-pedpaxkropa.

O 00 1O\ N &~ Wi —

Kontponupyemsie komnerenuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTtka «5»

MOJIHO PACKPBITO COJIEpKAHUE MaTepHraia

YETKO Y MPABUIIBHO JJAHBI OTIPEICIICHHS U PACKPBITO COAEPKaHUE MTOHSATHI, BEPHO
WCTIOJb30BaHbl HAYYHbIE TEPMUHBI

JUISL JOKa3aTeIbCTBA UCTIOJIb30BAHbI Pa3IUYHbIE YMEHUS, BHIBOJIbI U3 HAOIOICHUH,
OTIBITOB

OTBET CAMOCTOSITEIHHBIN, UCTIOJIb30BAHBI PaHEe MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COAEPKAHME MaTepurala

B OCHOBHOM IIPABUJIBHO JIAHBI ONPEAEIIEHUS OHATUN U UCIIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

ONPEAEICHUS TOHATUI HEIIOJIHbIE, TOIYLICHbI HE3HAUUTEIbHBIC HAPYIICHUS
MTOCJIEA0OBATEILHOCTH U3JIOKEHHUSI, HEOOIBIITHNE HETOYHOCTH IIPH UCIIOJIH30BAHUHT
HAyYHBIX TEPMHUHOB WJIM B BBIBOIAX U 000OIIEHUSIX



MPaBUJIbLHBIC U YETKUE OTBETHI Ha BOIIPOCH YTOUHSIOMIETO XapakTepa (MO3HUIIHS
TOHUMAFOIITHHA)

OtrMmetka «3»

YCBOCHO OCHOBHOE COZICpKaHNEe yueOHOTO MaTeprala, HO U3JI0KEHO
dbparMeHTapHO, HE BCETa MOCIEA0BATEIIEHO

OTIpEJICIICHUS TIOHATUN HEJOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HaOTIOACHUH, TOMYIIEHBI OMTUOKY TP UX U3JI0KCHUH

JOTYIIEHBI OMMMOKN U HETOYHOCTH B UCIIOJIb30BAaHUN HAYYHOW TEPMUHOJIOTHH,
onpe/ereHue MOHATUN

MPaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (MO3UIUs KPUTHK)

OTMmeTKa «2»
OCHOBHOE COJIepKaHUE YUYeOHOT0 MaTepurala He pacCKpPhITO
HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa

AOITYIICHBI FPY6LIG OIMOKH B OIIpCACICHNHN HOHHTHﬁ, IIpHU UCII0JIB30BAHUHU
TCPMHUHOJIOTHH.

3aganus 1 camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIECHU )

TodeuHbI UCTOYHUK CBETA.

CxopocCTb pacnpoCTpaHEHHUsI CBETA.
3aKOHBI OTPAYKECHUS U TTPEJIOMJICHUS CBETA.
[Tpunnun ['roirenca.

[TomHOE OTpaxkeHue.

JIMH3EIL.

[TocTpoenue n300pa>keHust B TUH3AX.
®opmyJsia TOHKOU JIMH3BI.

. YBCJIWYCHUE JTUH3HI.

10.I'ma3 xak onruyeckas cucTema.
11.0nTrdeckre mpuOOPEHI.

12. Cuna cBera.

13. OcBenmEHHOCTh. 3aKOHBI OCBEIIICHHOCTH.

XAk W=

Kontponupyemsie kommnierenuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun ouenku:
OtmeTka «5»



IMOJIHO paCKpPLBITO COACPKAHUE MAaTCpHUaa

YCTKO U IIPABUJIBHO JAaHBI OIIPCACIICHUA U PACKPBITO COACPKAHNC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYUYHBIC TCPMHHBI

AJI1 1OKA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMIYHBIC YMCHUA, BBIBO/IbI U3 Ha6JIIOI[eHI/If/'I,
OIIBITOB

OTBCT CaMOCTOHTeHLHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peTCHHBIe 3HaHUA.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIepKaHHE MaTepuasia

B OCHOBHOM IPAaBUJILHO JIaHBI OTNIPEEICHUS MOHITHI U UCIIOJIH30BaHbl HAYYHBIE
TEPMUHBL.

OTBET CAMOCTOSTEIbHBIN

onpeieSICHNs TOHSATUN HETOJTHBIE, TOMYIIEHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEILHOCTH M3JI0KEHHUS, HEOOIBIITNE HETOYHOCTH MPHU UCTIOJIb30BAHUH
HayYHBIX TEPMUHOB HJIA B BBIBOJAX M O0OOIICHUIX

MIpaBUJIbHBIC U YETKHE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (TO3UIIHs
TTOHMMAFOIITHH )

OtrMmetka «3»

YCBOCHO OCHOBHOE COZICpKaHNEe yueOHOTO MaTepralia, HO U3JI0KEHO
dbparMeHTapHO, HE BCETa MOCIEA0BATEIIEHO

OTIpEJICICHHS IOHATUI HEJOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 000OIICHHS U3
HAOJTIOICHUM, TOMYIIIEHBI OIITMOKHU TIPU UX U3JI0KEHUU

JOMYIIECHBI OIMMOKN U HETOYHOCTH B UCTIOJIb30BAaHUN HAYYHOW TEPMUHOJIOTHH,
ONPEAECICHUE TOHSATHIM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakTepa (MO3UIHs KPUTHK)

OtMmeTka «2»

OCHOBHOE COJICp)KaHHE YICOHOTO MaTepuralia He PaCKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOMYIIEHBI IPyObIe OMMOKHU B ONPECTICHUHN MTOHATUM, PU UCTIOIB30BAHUN
TEPMHUHOJIOTHH.

JlabopaTopHblie padoThI

NucTpyknuonHas kapra K jadoparopnoii padore Ne 13

Tema 3aHsATHSA: OoNpeeIeHUE MOKA3ATENs IPETOMIICHUS CTEKIIA ITPU IIOMOIIU
MHUKpPOCKOTIA.

He.]'ll) 3AHATHA: OIIPCACIUTD ITOKA3aTCJIb IIPCIIOMIICHUA IIPO3PAYHBIX IINIIACTUHOK
N3 pa3]IMYHbIX MaTCPUAJIOB.



Ilepen Hauai0M 3aHATHS HEOOXOAUMO 3HATH: 3aKOH MIPEIOMJICHHUS CBETA,
IPUHIUI pabOThl MUKPOCKOIIA.

ITocye okOHYAHMSA 3aHATHS HCOﬁXOIlI/IMO YMETHh: OIIPCACIIATH IOKA3aTCJIb
IMPCIIOMJIICHHA CTCKIIA.

Oo6opynoBanme: KomrbroTep, IHTEpHET, MHCTPYKLIMOHHAS KapTa.

Conepixkanue u Teopus.

B ocHoBe IMPUMCHACMOT'O MCTO/JAA JIC)KUT ABJICHUC KAXKYIICTOCA YMCHBIICHUS
TOJIIIHNHBI CTEKJISTHHOM INIAaCTUHKU IIpu pacCCMaTpuBaHHUH CKBO3b HCI'O IIPCAMCTA-
METKH Ha HIDKHEN IMOBCPXHOCTHU CTCKJIA. Cxema IMPOXOXKACHUA ITyYKa let{eﬁ acpes3
IIACTHUHKY IIOKa3aHad Ha PUCYHKC.
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CyliecTByeT CBA3b MEXY ACHCTBUTEIBHON TONIMHON H nccaeayemMon
IJIACTUHKH, KaXKyIIEHCs TOJIIIMHON U TTOKa3aTeleM MPEIOMIICHHS CTEKIIA.

Y CTaHOBUTH ATy CBSI3b MOXKHO U3 pACCMOTPEHUS XOa JIy4eil OT TOUKHU A uepes
CTEKJISIHHYIO IUIACTUHKY. [Ipu 3TOM nmpennaraercs, 4yTo ria3 HaXOAUTCs Ha TOU
HOPMAaJH K INTIOCKOCTHU IUTACTUHKHU, KOTOPAsk MMPOXOIUT YEPE3 TOUKY A, U ITy4OK
nyueit AB cocTaBiseT ¢ HOpMasbIo MajIblii yroa 4 .

VY3kuii my4ok Jydeit 4B nociie npeaoMIIeHUsI Ha TpaHulle pa3jiena AByX cpell
BBIXOJIUT W3 INIACTUHKH B BO3/IYX U COCTABJISAECT C HOPMAJIbIO M €€ MOBEPXHOCTH
yroJ 5 3T0T YTOJI CBSI3aH C yIJIOM 4 yepes3 MoKa3aTesb MPEeJIOMIICHUS n

sing _1
TaK: Sing 2
HaGnrogaTento kaxeTcsi, 9TO pacCMaTpUBAEMbIN MTy4OK JTydeid UCXOIUT HE U3
TOYKHU A, a U3 TOYKU A, IPUTIOAHATON HA HEKOTOPYIO BbIcOTY AA;. PaccMarpuBas
TpeyroiabHuku ABC u A;BC, MOXKHO HalucaTh, 4TO

E:@
BC=H-tgy . BC=htg5 yyy £ty |

HpI/IHI/IMaH BO BHUMAHHUC, UYTO YTJIbI Lp 4 MaJibl, MOXHO OTHOIICHUC TaHI'CHCOB
H

n
3aMCHUTL OTHOIICHUEM CHHYCOB 3THUX YIJIOB, T.C. IIOJIYUUTDb BBIPAXKCHUC! .



Takum 00pa3zom, U3MEPUB TOJIIUHY IIACTUHKH U Kaxylytocs Tommuuny (h= h; -
h;) MO>XXHO HalTH TTOKa3aTeNb MPEIOMIICHUS CTEKJIA.

Onucanne yCTAHOBKHM BUPTYAJIbHOM JIA00PATOPHOH padoThI.

OnpeAeAeHHe NoKA3aTeAs NPEAOMAEHUA OKCIepUMCHTATbHAS
NP1 NOMOLLLM MUKPOCKONT YCTaHOBKa

MpEJICTaBIICHA HA
pucyHke. B neBom
HIDKHEM YIUIY
MPEJICTABIICHA IAHEIb
«TapaMeTpoB
IJTACTUHBD», B KOTOPOU
MOKHO MEHSATh
sHaueHue H u h. IIpasee
HaXOJUTCS MaHEIb
BBIOOpa MaTepualia
IJIACTUHKHU, HaM

: — : MIOHAJ00UTCS MaTepHall
TOJBKO CTEKNO. B
KpallHEM JIEBOM YLy
HaXOJUTCSl OKOIIKO MOKA3bIBAIOIIEE TO. YTO OYJIET BUIHO B MUKPOCKOII MPHU
M3MEHEHHE MapaMeTPOB YCTAHOBKU. A HIMEHHO KPACHBI U CUHUN KPECT.

Marepmaas!
NapameTps! yCTaHOBKK S CTORAD

H= 5 s CAOAG

v MM
R pySun
h=| 718 | mu TAMO3

Hcnonb3yst mpeCTaBICHHYIO YyCTaHOBKY, TOCTUTACTCS 1I€TTh TIOCTABICHHON
nabopaTopHOI paboThI

IL.1an BBINOJIHEHHUS 3aJaHUST:

1. ITepeiinute 1o ccbuike https://www.youtube.com/watch?v=wyi8OafIXSY u
MIPOCMOTPUTE BUCOYPOK KOTOPBIN MOSICHUT, KAKUM 00pa30M MPOBOUTCS
nabopatopHas paboTa B pealbHbIX YCIOBUSX.

2. Ilepeiigute no cepuike http://mediadidaktika.ru/mod/page/view.php?id=393
U BBIIOJHSINUTE MOCIE0BATEILHOCTh JEUCTBUM OIMMCAHHBIX HUXKE.

3ananue 1. Onpedenenue nokazameisi NperOMICHUS. CMEKIA.
1. 3anmycTuTe BUPTYyaIbHBINA CTEH/.

2. BriOepute maTepuran CTEKIIO.

3. 3ajaiiTe TOJIIMHY CTEKISHHON MIACTMHKK /1 B COOTBETCTBYH, C BApHAHTOM
COBMAJIAIOIIEM C MOCTeAHeH Hudpoii Mo CIUCKY TPYIIIbI, OH HAXOAUTCS B KOHIIE
JNOKYMEHTA.

4. OnpeaenuTh KaKyIIyCcs TOJIIUHY A CTEKISTHHOM TacTUHKU. [lepemMernas

yKa3aTelb = JI0 MOJIy4eHHUS] YeTKOTO CHHETO KPECTa B OKOIIKE, 3aHECUTE
nmokazanue B Tabmuiry 1 — 370 Oyzer h;.


http://www.youtube.com/watch?v=wyi8OafJXSY
http://mediadidaktika.ru/mod/page/view.php?id=393

5. YcranoBure Ha 10 MM BepXHHUii moka3atesb hy U u3MeHsiTe, nepemeras

YKa3aTciib - A0 IMOABJICHUSA YCTKOI'O KPACHOI'O KpECTa. 3anuimTe MoKa3aHus

uHUKaTopa hy.

6. [loBTOpHTE ONBIT C APYTUMHU 3HAUCHUSAMU H.

Ne ii/m| Marepuan H,mm| h;,Mm |hy,mMm | 2=22- 4 | n Nep An | g,
MM %

1

2

3

4

5

Tabnu4HbIe 3HAUCHUS TTOKa3aTeNIel MPEIOMIICHUS! HEKOTOPBIX TBEPJIBIX TEIl

Ne n/m Marepunan n

1 Py6un 1,76

2 Anmas 2,42

3 Crekino 1,5

4 Jlen 1,31

5 Cmrona 1,58

7. CnenaiiTe BBIBOI.

KonTposabHbIe BONIPOCHI:
1. Kak cBsi3aHbI HOKa3aTeab NPEIOMIIEHUS CPEIbl U CKOPOCTh PACIIPOCTPAHEHHUS

CcBETa B HEN?

2. Haueprtute X071 JIydell B MUKPOCKOIIE.
3. Uro Takoe abCOMIOTHBIN MOKa3aTelb MpesioMiIeHus cpebl? UTo oH

XapaKTEpU3yeT, OT YErO OH 3aBUCHUT?

4. 3aBuUCHUT i1 aOCOJIOTHBIN TTOKA3aTelb BEIIECTBA OT TOT0, KAKUM CBETOM €0
obmyuarot? Ecniu 3aBUCHT TO Kak?
5. OOBsCHUTE JUIs UETO HAZI0 U3MEPATh HATYpPAIbHYIO BEIMUUHY CTEKJIA.

Hauanenubie JAHHBIC 110 BapUaHTaM K 3aJaHUAM

['pynma

H, mm
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Kontponupyemsie komrnerenuun: OK 01-OK 05; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

— OueHka «5» CTaBUThCS, €CIHM yYAUIUHCS BBITOIHIET padOTy B MOJIHOM OOBEME C
coOMIo/IecHeM HEO0OXOJAMMOW TOCHIEIOBATEIBHOCTA TPOBEACHUSI OMBITOB U
U3MEPEHH;  CaMOCTOSITENIbHOM  pallMOHalIbHO  MOHTHPYET  HE0OXOIuMbIE
00Opy10BaHUE; BCE OMBITH MPOBOJUT B YCIOBUSX U PEKHUMaX, 00€CIIeUMBAIOLINX
MOJTyY€HUE MPAaBUIbHBIX PE3YJIbTATOB U BBIBOJOB; COOMIOAAET TPpeOOBAHUS MTPaBHII
0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJIHIET BCE 3aIUCH,
TaOMUIBl, PUCYHKH, YEpPTEXKH, I'pa(UKH, BBIYUCICHUS; MPABUIBHO BBINOJIHSIET
aHaJn3 MOrPEIIHOCTEM.

— Omnenka «4» CTaBUTCS, €CJIHM BBIMIOJTHEHBI TPEOOBAHMS K OLEHKU «5», HO ObUH
JIOMYIIEHBI JIBa-TPU HENoYeTa, He Oojee OJHOW HErpyOoi OmMOKM W OJHOTO
HeJ0YeTa.

— Omnenka «3» cTaBUTCS, e€ciau paboTa BBINOJHEHA HE MOJHOCTHIO, HO O0BEM
BBIMIOJJHEHHON YacTH TaKOB, IO3BOJISET MOJYYWUTh MpPaBUIbHBIE PE3YJIbTAThl U
BBIBOJIBI: €CJIM B XO/I€ MPOBEACHHUS OIbITa U U3MEPEHUM OBLITU TOMYIIEHB! OUTHOKH.
— Onenka «2» cTaBUTCS, €clid padOTa BBHINOJHEHA HE TMOJHOCTHIO U 00BEM
BBIMIOJTHEHHON YacTu paboOT HE TMO3BOJIAT CAENaTh MPABUIIBHBIX BHIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIUMNCICHUS, HAOIIOICHUS TIPON3BOAINCEH HETPABUIIHHO.

Tema 5.2. BosiHOBOE CBOMCTBO CBETA

YcrHblii onpoc (YO)
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

. Uto Ha3bIBalOT uHTEp(EepeHIne creTa?

. Kakue BOJIHBI Ha3bIBAIOT KOT€PEHTHBIMHU?

. ChopmynupyiiTe ycioBue MaKCUMYMOB U MUHUMYMOB HHTEp(epeHIInH.
. UTo Takoe ONTUYECKU U TEOMETPUUYECKUN TyTh CBETa?

. Kax 0OBsicHUTB 11BETa TOHKUX MJICHOK?

. Uto Takoe nmpocBeTIeHHAs ONTHKA?

. Uto Ha3bIBaIOT nudpaxuueit ceera?

. IIpn Kakux yclioBUAX OHA HAaOIOAaeTCs?

. O0BsicHuTe TUQPAKITUIO HA OTHOH IIEIIH.

Cdhopmynupyiite yciioBue IiIaBHBIX MAaKCUMYMOB IIPU JU(PPAKIIMY HA PELIETKE.
UYTo NOHMMAIOT MO/ pa3peliaoieil CHOCOOHOCThIO NU(PPAKLIOHHON PEHIETKHU?
Kakoii cBeT Ha3pIBatOT ecTeCTBEHHBIM? 110s1pru30BaHHBIM?

Cdopmynupyiite 3akoH bproctepa.

Kakue cniocoObl mosry4eHus NOJSPU30BaHHOTO CBETA BAM U3BECTHBI?

YTO Ha3BIBAIOT IUCTIIEPCUEN CBETA?

Yro Takoe cnekTp?

Kakue cymecTByIOT TMHUHU CIEKTPOB U3ITyYEHUs?

Kaxkue BemecTBa 1ar0T CIUIOIHOK CIIEKTP?

Kakue BemecTsa 1ar0T JIMHEWYATBIi, ITOJIOCATHII CIIEKTPHI?

Pacckaxute 00 ynbTpauoaeTOBOM U3TYyYEHUU U €r0 CBOMCTBAX.

Pacckaxute 00 HHPpaKpaCHOM M3JIyYEHHH U €r0 CBOKWCTBAX.

YTO Ha3BIBAIOT CHIEKTPAIBLHBIM aHAIIU30M?

Yro Takoe ppayHropepoBbl JUHUH?

KakoBbl Tpupo/ia ¥ CBOMCTBA PEHTTE€HOBCKUX JTy4Yeii?

Kontponupyemsie komnerenuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTtka «5»

MOJIHO PACKPBITO COJIEpKAHUE MaTepHraia

YETKO Y MPABWIBHO JIAHBI OTIPEICIICHHS U PACKPBITO COJEpKaHUE MTOHSTHM, BEPHO
WCIIOJB30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3IMUHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUN,
OTIBITOB

OTBET CAMOCTOSITEIHHBIN, UCTIOJIb30BAHBI PaHEe MPUOOPETEHHBIE 3HAHUS.

OtMmetka «4»

PACKPBITO OCHOBHOE COJICpKaHUE MaTepuaia

B OCHOBHOM IPABUJIBHO JIaHBI ONPEACIICHUS MOHSATUN U UCTIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITECIbHBIN



ONpEAECICHUS TIOHATHUIN HEMOJHbIC, TOMYIICHbl HE3HAYUTEIbHbIE HAPYIIIEHUS
MOCJIEI0BATEILHOCTH M3JI0KEHHUS, HEOOIBIITNE HETOYHOCTH MPU UCTIOJIb30BAHUH
HayYHBIX TEPMHUHOB WJIM B BBIBOIAX U 000OIIEHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MMOHHUMAOIIY)

OtmeTka «3»

YCBOCHO OCHOBHOE COZICpKaHNEe yueOHOTO MaTeprala, HO U3JI0KEHO
dbparmMeHTapHO, HE BCEr/ia MoceI0BaTeIbHO

ONpEeACICHUS MOHATUN HEJJOCTATOYHO YETKHUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHMS 13
HaOJI0ICHUM, TOMYIIECHBI OIIMOKH MPU UX U3JI0KEHUU

JOMYIIECHBI OITMOKY ¥ HETOYHOCTH B MCIIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIPEICIICHUE TTIOHSITHI

MPABWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (MO3UILMsS KPUTHUK)

OrMmeTKa «2»
OCHOBHOE COJIepKaHUEe YIeOHOTr0o MaTepuraja He pacKpPhITO
HE JJaHbI OTBETHI HA BOTIPOCHI HABOAIIET0 U KOHKPETU3UPYIOIIETO XapaKTepa

JONYIIEHBI TPyObIe OMMOKY B ONPEAEICHUN MMOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTHH.

3aganus 1 caMocTosATeIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

Nurtepdepenius ceera.

KorepeHTHOCTb CBETOBBIX JTyUdEid.
WNuTtepdepeHuus B TOHKUX TUICHKAX.

Komrsna HeroroHa.

Hcnonb3oBanre nHTEPPEPEHIINN B HAYKE U TEXHUKE.
Hudpakuus certa.

Hudpakuus Ha WE B MapauieNbHbIX JTydyax.
HudpakuroHHas pemerka.

. Ilonsarue o ronorpadumu.

10 [Tonspuzanus nonepeyHbIX BOJIH.
11.ITonsipuzaiusa  cBera.

12./IBoitHOE TydenpeIoMIICHHE.

13.Tlonstponapl.

14. qucnepcust cBera.

15.Buapl n3nyyeHuni.

16.Buasl ciekTpoB.

SRR ol



17.Cnextpbl HCTTyCKaHUs.

18.CrieKTphl OTJIOMICHUS.

19.CnexTpasibHbIN aHAIH3.

20.Y apTpadguoneToBoe U3TyICHUE.
21.MudpaxpacHoe U3ITyICHHE.

22.PeHtreHoBckue nyuu. VX mpupoaa u cBOMCTBa.
23.1lIxana 3neKTPOMarHUTHBIX U3ITYyYCHUH.

Kontponupyemsie kommnerennuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

MIOJTHO PacKPbITO COJECPKAHUE MaTepuaia

YETKO M MPaBUJIBHO JIaHBI ONPEICIICHUS U PACKPBITO COJIEP>KaHUE MTOHSITUI, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUIS1 JOKa3aTeIbCTBA UCTIOJIb30BAHbI Pa3IMYHbIE YMEHUS, BHIBOJIBI U3 HAOIOICHUH,
OIILITOB

OTBET CaMOCTOSITEJIbHBIN, UCITOIH30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJICpKaHUE MaTepuraia

B OCHOBHOM IPABUJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

ompeIeNICHHUs TTOHATUI HETIOJHBIC, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAaHUHT
HAay9YHBIX TEPMUHOB HJIA B BBIBOJAX M 00OOIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIECTO XapaKkTepa (TO3UIIHs
MTOHUMAIOILINIA )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEpKaHUE YU4eOHOT0 MaTepuasa, HO U3JI0KEHO
¢dbparMeHTapHO, HE BCETa MOCIEA0BATEIILHO

OnpeieSICHHs] OHSITUI HEJOCTATOUYHO YETKHE

HE HCIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIECHUS U3
HaOII0ICHUM, TOMYIIEHBI OITUOKU MPU UX U3JI0KEHUU

JIOMYIIIEHBI OITMOKY U HETOYHOCTH B UCIIOJIb30BAHUHN HAYYHOU TEPMUHOJIOTHH,
OIPEICIICHUE TTOHSITHI

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (MO3UIHUS KPUTHUK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE YICOHOT0 MaTepraja He PaCKpPhITO



® HC AaHbI OTBETHI HA BOITPOCHI HABOAAIICTO M KOHKPECTHU3HUPYIOIICTO XapaKTepa
AOITYIICHBI FPY6I)I€ OITNOKHU B OIIPpCACIICHUU HOHSITI/Iﬁ, IIpHU UCIIOJIB30BAHUHU
TCPMUHOJIOTHH.

JlaGopaTopHbie padoThI

NucTpyknuonHas kapra k jJaboparopHoii padore Ne 14

Tema 3aHATHSA: U3MEPECHHE ITTUHBI CBETOBOW BOJIHBI C TTIOMOIIBIO TU(PPAKITMOHHON
pPELIETKH.

Leab 3aHATHSA: U3MEPUTH UIMHY CBETOBOM BOJHBI C TOMOMIbIO AU(PPAKIIMOHHON
PELIETKH.

Hepez{ HA4YaJIOM 3aHATHUSA HCOﬁXOJII/IMO 3HATh: UTO TAKOE JJIMHA CBETOBOM
BOJIHBI, OIIPCOCIICHUC ,Z[H(bp&KLIHOHHOfI PCUICTKH U IIPUHIMUII CC JICHCTBUSL.

ITocsie okoOHYaHMA 3aHATHS HCOﬁXO]II/IMO YMETh: OIIPCACIIATh AJTHUHY CBETOBOU
BOJIHBI C IIOMOIIIBIO HH(bpaKHHOHHOﬁ PCUICTKH.

Oo6opynoBanme: koMibloTep, IHTEpHET, MHCTPYKLIMOHHAS KapTa.

Coaep:xkanue u Teopus.

HudpakunoHHas pelieTka NpecTaBiseT cOO0M COBOKYMHOCTb OOJIBILIOTO YHCIIA
OYECHb  y3KMX  MapaJUleJIbHbIX  IIEJNe, pa3fesieHHbIX  HENpO3pavyHbIMU
npoMexxyTkamu. OOmias MmuMpuHA IIETM W HENpO3payHOro  MPOMEXKYTKa
Ha3bIBAETCS TMEPUOJIOM pemeTku. Hampumep, eciau Ha AudpakiMOHHON perieTKe
umeercs 100 mrpuxoB Ha 1 MM, TO mepuon audpakuuoHHoi pemeTkr =0,01
MM.

Ha pucynke nipencrasieHna cxema xoja Jiyuen uepes pemerky. Jlyun, npoxoasime
yepe3 pemieTKy MepHeHAUKYISIPHO €€ IUIOCKOCTH, TIOMajaldT B 3padyok
HaOroaTess U o0pa3yrT Ha CeTYaTKe riaza oObIYHOE M300pa)KeHHe MCTOYHHMKA
ceera. Jlyumn, ormbaromiye kpas Iiejeld pemeTkd HUMEIOT HEKOTOPYI0 Pa3HOCTh
X0J1a, 3aBUCAIIYI0 OT yria « . Ecnu 3Ta pa3HOCTh MPOMOPIMOHABHA &, TAE 4 -
[eJI0€ YMCII0, TO KaXaas Takas mapa Jydeil oOpa3yeT Ha ceTdyaTKke M300pakeHHe
HMCTOYHHKA, IIBET KOTOPOTO OIMPEACIISIETCS] COOTBETCTBYIOIIECH JITMHOMN BOJIHBI 2.

S C MOTps CKBO3b pELIETKY Ha HWCTOYHHUK
\ Y Y Y CBeTa, Ha0JII01aTeNb, KpOME  3TOro
YR d UCTOYHUKA, BUJIUT pacnoJioKeHHbIE

\\ < "| cumMerpnuHO TO 06€ CTOPOHBI OT HETO

mupaklMOHHbBIE CIEKTpbl. biykaiiias napa
criektpoB (l-ro mopsnka) COOTBETCTBYET
pa3sHOCTH  XOJa  Jy4eM, paBHOM » JJA
COOTBETCTBYIOIIETO TOHA. boisiee ynaneHHas




napa CnekTpoB (2-ro mopsjika) COOTBETCTBYET Pa3HOCTH XOJa JIy4e paBHO@» U
T.J.

Bueurnuil BU yCTaHOBKH, 7Sl OMPEIEICHHs] JUIMHBI CBETOBOM BOJHBI H300paXkeH

Ha puc. 2.
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I 1
I

M

Ha ontrueckoil ckamMbe MOKET MEPENBUTATHCS
P  UIACTHHA, B KOTOPOW TpOpe3aHa IIeNb

npsiMonuHeHoi  ¢opmbel.  [log  mienbro

yYKpeIUIleHa mKana ¢ aeneHusamu. [lens
OCBEILACTCS  JJIEKTPUYECKOM JIaMIIOYKOM, MEXAY JIAMIOYKOM U  ILIEIBIO
BCTaBJIIETCSI MOHOXPOMAaTHYECKUN CBETOQUIBTP. B Ipyrom KoHIlE ONTHYECKOM
CKaMbHM YKpEIUIEH JepxaTeiab P, B KOTOpbIA BCTaBisgeTcd AU(paKIMOHHAS
pemerka. Ecii ¢cMOTpETh Ha OCBEILIEHHYIO MOHOXPOMATUYECKUM CBETOM ILIEIb
yepe3 AMPPAKIMOHHYIO peEmeTKy, To Kpome ImenuAdino Gokam  BUIHEI
CUMMeTpUYHbIe n300paxenus ee. Kaxnoe 60koBoe nudpakinoHHOE H300pakeHne
CMEIIIEHO B CTOPOHY Ha BEIINYUHY BH =87 =5 |

Ha puc.2 nzobpaxxens! 1yun, oOpasyroiue n300paskeHHbIE e, OYEBUTHO:
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CpaBHHBasi TOCIEHEE BBIPAKEHUE C YCIOBHEM TJAaBHOTO AM(PPAKIIMOHHOTO
MaKCUMyMa dSing =4 rjojrygaeM pacueTHyIo GopMydy:
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Onpepenexue AnuHbLl CBETOBOW BONHbI O mucanue
C NOMOLILIO AUPPAKLMOHHOWN PeLLeTKK YCTAaHOBKH
BHPTYAJIbHOH

L#_H JabopaTopHOi
padoThbL.

"1'"1""|"I"T '""Fl'[ il“"l'”"'|| s "# IL”'“ "'T""'"" l' DkcnepuMeHTaNBH

o ediei |y alibeslitinbint (1™ TR | T 1

as yCTaHOBKa
||n||m'|rmnu d=10

IIPEACTABIICHA HA
pucyske. B
KpaliHEM HUKHEM
cnexTp
KPQACHBIA HpaBOM yrﬂy
spawwessii  TIAHEINIb «CIIEKTP»,
. MO>KHO BBIOMpATh
o CBETO(UIBTP OT

cpuorerosei  KPACHOT'O 1O
¢buoseToBoro.

PaccrosHue or pewse

AQ 3KPAHC

BHH3y CJICBA PACIIOJIOKCHA ITaHCJIb «PAaCCTOAHUC OT PCHICTKH OO0 3KpaHa»,
KOTOPYIO €CJINM MCHATH MCHSACTCS PACIIOIIOKCHUE PCIICTKH B OKHC BBIIIC CIIpaBa.
OKHO NOKa3bIBaCT KaK MECHSICTCS PacCIIOJIOKCHUC JIMHEUKHU IIpHU IBHXKCHU U
OTHOCHUTCIIbHO PCIICTKU.

IL1an BHINOJIHEHHUS 3aJaHUS:

1. I[Tepeiinute no cebuike https://www.youtube.com/watch?v=VPE9is9f d0 u
MPOCMOTPUTE BUACOYPOK KOTOPHIN MOSICHUT, KAKUM 00pa30M MPOBOIUTCS
nabopatopHas paboTa B pealbHbIX YCIOBHUSX.

2. Ilepeiigute no cebuike http://mediadidaktika.ru/mod/page/view.php?id=397

W BBIIIOJIHINUTE MMOCIEA0BATEILHOCTD IEUCTBUN ONMCAHHBIX HIKE.

3ananue 1. I3MepeHne MJIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU(PPAKIIMOHHON
PELIETKH.

1. 3amycTuTh BUPTYaJIbHBIN CTEHI.

2. TlomecTuTe mKaty Ha pacctosHue £ ot nudpakimonHoi pemeTku. Bossmure
MOCJIEIOBAaTEIbHO 3HAaUYCHUS R, B COOTBETCTBUU, C BAPUAHTOM COBIAIAIOIIEM C
nocaeaHen nudpoi Mo CucKy rpymnibl, OH HAXOAUTCS B KOHIIE JIOKYMEHTA,

3. Beibepure cBeTOGUIBTP HAYMHAS C KPACHOTO, U TIO IIIKaJIe IIUTKA,
paccMaTprUBaeMON 4Yepe3 PELIETKY, ONPEAEITUTE PACCTOSTHUE OT LIEIH 10
HaOrogaeMoi TuHuM 1-ro mopsijka (paccTosHue - ).

4. Pe3ynbTaThl U3MEPEHUN 3aHECUTE B TaOIUILY 1.

5. Te ke u3mepeHus NpoBeIUTE I JIydel Apyroro IBeTa.

Sa
o =—— o
6. OHpeI[eJ'H/ITe IJIMHY CBETOBOU BOJIHBI £2& JIJIA1 BCEX IIBETOB JIYYCH U 3aHCCUTC

B TA0JIHITY.


http://www.youtube.com/watch?v=VPE9is9f_d0
http://mediadidaktika.ru/mod/page/view.php?id=397

[Topsanox PaccrosHue OT pemeTku 10 Paccrosiaue ot JIImHa CBETOBOM
opopes3un BOJIHEI
J— mkaiel K, M pop ,
IIKaJbl 1O JUHUH s »,10" M
CIIEKTpa N
,103 M
Ve
KOl X|3|T|C| D K|O|X|3T|C| D
1

CpenHee 3HaueHUE

JJINHBI BOJIHBI

7. Cnenaute BBIBOJI.

KOHTpOJIl)HbIe BOIIPOCHI.

1. Kaxkwne BOJHBI Ha3bIBAKOTCS KOTEPEHTHBIMU?

2. Yro Ha3zbiBaeTcs nudpaxnueit ceera? OObSICHUTE 3TO SIBJICHUE.

3. KakoB nopsinok cinegoBaHus 1IBETOB B AU(paKIUOHHBIX criekTpax? KakoBa

OKpackKa HyJIEBOTO MakCcuMyma?

4. Yem otnnyarotcs 1u(pakiiMOHHbIE KAPTUHBI IPU OCBEIIEHUH PELIETKH
MOHOXPOMAaTHYECKUM CBETOM U OesibIM cBETOM? OOBSICHUTE 3TU SIBJICHUS.

5. Uro Takoe untepdepeHius cera? YuacTByeT JU 3TO SIBJICHUE MPU
oOpa3zoBaHuu JUGPAKIIMOHHOTO CIIEKTPa Ha MIETU WIN PerieTKe?

6. Kak onpenenuTs AJIMHY CBETOBOM BOJIHBI C TOMONIbIO JU(PAKIIMOHHON

peueTku?

Hauanbnbie JAaHHBIC 110 BapUaHTaM K 3aJJaHUAM

['pynna R, cm
1 50
2 55
3 60
4 65
5 70
6 75
7 70




10 60

Kontpomupyemsie komrnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouieHku:

— OueHka «5» CTaBUThCS, €CIU yYalUNCS BBIMOJIHSAET pad0Ty B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOM TOCJIEIOBATEIbHOCTH MPOBEACHUSI OMNBITOB U
U3MEPEHHI;  CaMOCTOSITEIbHOW  PAalMOHAIBHO  MOHTHPYET  HEOO0XOIUMBbIE
000pyI0BaHUE; BCE ONBITHI IPOBOJUT B YCIOBHIX U PEXKUMAX, 00€CIEUNBAIOLIUX
MOJIyYeHUE TPaBUIIBHBIX PE3YJIBTATOB U BBIBOJOB; COOIOAET TPEOOBAHMS IIPABUII
0€30MacHOCTH TpyJAa; B OTYETE MPABUJIBHO M aKKypPaTHO BBIMOJIHSET BCE 3aIHCH,
TaOIUIbI, PUCYHKU, YEPTEKU, TpadUKW, BBIUUCICHHS; MPABWIHHO BBHITTOIHIET
AHAJIN3 IIOIPEITHOCTEN.

— OneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHUS K OLICHKU «5», HO ObLIH
JOTYILIEHbl JABa-TpU HenodeTa, He Oojee OJHOM Herpy0oil OmMOKM M OJHOTO
HEJ04eTa.

— Onenka «3» cTaBUTCA, €clid paboTa BBIIOJHEHA HE TOJIHOCTHIO, HO 00bEM
BBITIOJTHEHHON YacTH TaKOB, TMO3BOJIAET MOJYYUTh TMPABUIBHBIE PE3yJIbTaThl U
BBIBO/IbI: €CJIM B XO/I€ TTPOBECHHUS OMbITA U U3MEPEHUI ObLITN AOMYIIEHBI OIIUOKH.
— OueHka «2» CTaBUTCS, €CIU padoTa BBINOJIHEHA HE TMOJHOCTBIO M 00BbEM
BBINIOJIHEHHON 4acTH pabOT HE MO3BOJIAT ClIeNaTh MPaBUIIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUSI, BEIYUCIICHUSI, HAOTI0ICHUS TIPOU3BOUINCH HEMTPABUIHHO.

JlabopaTopHbie padoThI
JlabopaTopHasi pa6ora Ne 15

e paGoThI: ¢ MOMOIIBIO HEOOXOIUMOTO 000PYI0BAHUS HAOIIOAATh CILJIOIITHOM
CIIEKTP, HEOHOBBIM, I'€JIMEBBIN UIIA BOJOPOIHBIN.

OO6opynoBaHue: MPOSKIIMOHHBIN amnmapar, CleKTpaibHbIe TPYOKH C BOJIOPOIOM,
HEOHOM WJIU TeJINEM, BBICOKOBOJIbTHBIN HHAYKTOP, UICTOYHUK MTUTAHUS.



XO4A PABOTDI:

YcTpoucTeo aByxTpyoHOro
cneKkTpockona

1. Oxyaap.

2

. 3purensHas TpyOa.
3. O0bexTus.

4 Ilpmima.

N

. Koumimmarop.

6. Illens.

~J

- MukpomeTpiiecknii BIHT.

YKpenum crieKTpocKon B WTAaTUBE TAaKUM 06pa3om, YTobb! Wenb ero konnumaropa 6eina
pacnonoxeHa BepTuKanbHO. Nepea Wenbio Ha PacCTOAHUN HECKONBKUX CAaHTUMETPOB
YCTaHOBUM 3N1EKTPUUECKY 0 NaMMOUKY Ha NOACTABKE Tak, UTOObI €€ HUTh HaKaTMBAHUA
6b1N1a Ha BbICOTE WeNu, U NOAKNIOUUM NIaMNy Yepes PeocTaT K UCTOUHUKY TOKa.

Mocne 3TOro BKAKOYUM NaMny U NPU NOTHOM Hakane Habngaem CnOWHOW CNexTp
N3NYYEHUA HUTU.

3apucyem UBETHLIMW KapaHAalammn KapTuHy cnekTpa, Haénigaemoro Hamu.

“ne coo 600 Jui
. 1 ' |

Hanpaeum KonnMMaTop CNEKTPOCKONa Ha CBETALWYIOCA NIOMUHECLE
BUCSILLYIO Ha NMOTONKE, PACCMOTPUM ee CNeKTP U 3apuUCyeM ero B Te
OnuwemM, YeM CnNexkTp NIMUHECUEeHTHOW NaMnbl OTNNYAETCHA OT CNE
naMnbl HaKanMBaHWA,




Mbi BUAUM OCHOBHbIE LBETa NOMYHYEHHOrO CMN/I0LWHOIO CnekTpa B
cnegyouwem nopsgke: (puoneToBbli, CUHUIA, ronyGoi, 3eNneHblid, eNnTbii,
OpaHXeBbl,KpacHbIN.

[aHHbIA CNeKTp HenpepbiBeH. 3TO 0O3HaYaeT, YTO B CNeKkTpe
npeAcTaBneHbl BOMIHbI BCEX AJ/IUH.

Takum o6pa3om, Mbl BbIACHWI W, YTO HarpeToe A0 BbICOKOMR
Temneparypbl BeWecTso, Haxogsueecs B TBEPAOM COCTOAHUN, AaéT
CNNOLWHOW CNeKTp

400 500 600 7([)0
[

MNepenpeMm K pacCMOTPEHUIO CNEKTPOB Pa3InydHbIX ra3os. finna
3TOro BCTaBMM TPYOKY € uccneanyembiM ra3om B gepxarens
npubopa ANA 3a)XXKUraHua cneKTpanbHbiX TPYOOK U NnoAKNIOYUM
npuﬁop K MICTOYHUKY Hanps>XeHuA.

Cnexmp 80dopoda: hmoneToBbii, ronyboii, 3eNeHblil, opaHKeBblii.

HauGonee AapKkoi ABNAETCA OpaHXeBasn NIMHUA CnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoi, 3eneHbIin, XeNnTbid, KpacHbIN.
Hau6onee apkoit ABNAETCA KeNnTan NUHUA.

400 450 500 550 600 700




Mbl BUAUM MHOXECTBO LIBETHbIX /IMHUIA, pa3geneHHbIX
LUMPOKMMU TEMHBIMU NOI0OCaMU.

Hanuuune nuHeiyaToro cnekTpa o3Havaer, 4To
BELLECTBO U3/Tly4aeT CBET TO/IbKO BrosiHe
onpeaeneHHon ANMNHbLI BOJHbI.

OcHOBbIBasiCb Ha HalWeM ONnbiTe, Mbl MOXEM cAenaTh
BbIBOJ, UTO IMHEYaTbIE CNEeKTPbI Aal0T BCe BellecTBa
B ra3006pa3HoOM aTOMapHOM COCTOSHUU. B 3TOM
c/lyyae CBeT U3/ly4aloT aTOMbl, KOTOpPbIe NPaKTU4eCcKu
He B3auMOAelCTBYIOT APYr C APYroMm.

N3onupoBaHHble aTOMbl U3/Ty4aloT CTPOro
onpeaeneHHble A/INHbI BOJH.



HenpepbiBHbIA
CNEeKTP U3NYyYeHHUA
60-BaTHONW Namnsl

(eBepxy) n
NONOCAaTbIN CNEKTP
M3ny4eHuna 11-sBaTHOM
KOMNAaKTHOW
NIOMHUHECLUEHTHOMN

namns! (BHKM3Y)
Dewesan

aneprocbeperamowa
A NIOMHWHECUEe HTHaR
namna

CnexTp
CBETOAMOAHON
naMnbl NOYTH
CNNOLWHOMKW, XOTH eCTh
HebGonbwon nposan

Kontpomupyemsie komnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OreHKa «5» CTaBUTHCS, €CIIU yYaIlIUNCS BBIMOJIHSAET paboTy B MOJHOM 00BEME C
coOmo/IeHneM HeOoOXOAMMOW TOCHIEOBATEIbHOCTA TMPOBEACHUSI OMBITOB U
U3MEPEHUM;,  CaMOCTOSITEIbHOW  PAaIlMOHAIbHO  MOHTHUPYET  HEOOXOIMMbIC
00opyI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSIX U PEKUMAaX, 00€CIICUNBAIOIINX
MOJTyYeHHUE TTPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOIIOAET TPEOOBAHUS MPABHII
0e30macHOCTH TpyJAa; B OTYETE MPABUJILHO U aKKypaTHO BBIMIOJHIET BCE 3aIlMCH,
TaOJUIIBI, PUCYHKH, UYEPTEXKH, TpadUKH, BBIUMUCICHUS; MPABWIHHO BBITIOJIHSIET
aHaJu3 MOrPEMTHOCTEM.

— OmneHka «4» CTaBUTCS, €CIM BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JOMYIIEHBI JBa-TPU HeI0YeTa, HE Oojiee OJHON HErpyOol OImMMOKH W OJHOTO
HeJoveTa.

— OmeHka «3» CTaBHUTCS, €CiM pabdoTa BBIMOJHEHA HE IOJHOCTHIO, HO 00BEM
BBITIOJIHCHHOW YacTU TaKOB, TO3BOJISIET TMOJYYUTh MPABWIBHBIC PE3yJIbTaThl U
BBIBOJIBI: €CJTU B XOJI€ MMPOBEICHUS OIBITA M U3MEPEHUH OBUIH JOMYIIEHBI OITHOKH.
— OneHka «2» CTaBUTCSA, €CIM padoTa BBHIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJITHEHHOW 4YacTu paboOT HE TMO3BOJIAT CHENaTh MPABWIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOTIOIEHUS TPOU3BOMINCH HETIPABUIIBHO.

Tema 5.3. CnenuajibHasi TEOPHsi OTHOCUTEJIbHOCTH



YcrHblii onpoc (YO)

. Chopmynupyiite 3akoH bproctepa.

. Kakue criocoOrbI nosyyeHust oJiipu30BaHHOTO CBETa BaM U3BECTHBI?
. UTo Ha3BIBAIOT AUCIIEpCUEN cBeTa?

. Uto Takoe cekTp?

. Kakue cyiiecTByrOT IMHUY CIIEKTPOB U3TyUYECHUS?

. Kakue BemecTBa 1ar0T CIUIOMIHON CIIEKTP?

. Kakue BemecTBa AaroT JIMHEWYATHIH, 10JA0CATHII CIEKTPHI?

. Pacckaxute 00 yapTpaduoeTOBOM H3IyUYEHUN U €TO CBOMCTBAX.
. Pacckaxkute 00 nHppaKpacCHOM HU3IIyICHUH B €TO CBOWCTBAX.

10. Yto Ha3bIBAIOT CIEKTPAJIBHBIM aHAJIA30M?

11. Yro Takoe ¢ppayHropepoBbl JUHUH?

12. KakoBsI prupoa U CBOMCTBA PEHTT€HOBCKUX JIy4€il?

O 00 J N N~ W =

Kontponupyemsie kommnerenuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTtka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTepUana

YETKO W MPABUJILHO JJAHBI OIIPEAEIICHUS U PACKPBITO COAEPKAHNUE ITOHATUI, BEPHO
MCIIOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTEeNbCTBA UCIIOJIb30BAHbI PA3IMUHbIE YMEHUS, BEIBOIbI U3 HAOIIOEHUH,
OMBITOB

OTBET CAMOCTOSITENIbHBIN, UCIIOJIb30BaHbI PaHEe MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIepKaHKE MaTepualia

B OCHOBHOM IPABWJIHLHO JIaHBI ONIPEACIICHUS MTOHATUN U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

onpeiesIeHUs TOHSATUN HETIOJHBIE, TOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JI0KEHHU S, HEOOIbIITNE HETOYHOCTH MPU UCTIOJIb30BAHUU
HAay4YHBIX TEPMUHOB WJIA B BBIBOJAX M 00OOIIEHUSIX

MIPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
TTOHUMAFOITHN )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp)KaHUE YUYeOHOTO MaTepuasa, HO U3JI0KEHO
(dbparMeHTapHO, HE BCETAa MOCIICI0BATEIIBHO

onpeaeIeHUs MOHATUN HEJJOCTAaTOYHO YETKHUE

HE UCIIOJIb30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOABI U 000O0IIEHUS U3
HAOII0/ICHUM, TOMYIIEHBI OITMOKU MPU UX U3JI0KEHUU



JOMYIIEHBI OIIMOKK U HETOYHOCTH B UCIIOJIb30BAHUM HAYYHOU TEPMUHOJIOTUH,
ornpeeneHue MOHATUN

MPABWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsS KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YICOHOT0 MaTepraja He PaCKpPhITO

HE JIaHBl OTBETHI Ha BOIIPOCHI HABOIAIIETO U KOHKPETHU3UPYIOLIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONIPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

1. Yto Takoe cBeTt?
a) 9TO U3JIy4YEHHUE, PACIIPOCTPAHSIONIECECS OT JIOOBIX HATPETHIX TEIT;
0) 9TO U3NIy4YeHHE, BOCIIPUHUMAEMOE TJIa30M, T.€. BUIMMOEC H3TyUYCHHE.

2. B yeM coCcTOUT 3HaUCHUE CBETA B HAIICH KU3HH?

a) IoJ ICKMCTBHEM CBETa M TeIlJIa Ha 3eMJie BO3HUKJIA KH3Hb;,

0) cBET — CpeICTBO BUJICHUS;

B) CBET — Ba)KHEHIIIee CPEACTBO MTO3HAHUS ITPUPO/IBI;

') CBET — aKTUBHBIM YYACTHUK PA3TUYHBIX (PU3NUECKUX SBJICHUM;
1) AEATEIHHOCTD YeJIOBEKa 3aBUCHMa OT CBETA.

3. Kakue kpymnHble Hay4YHbIE OTKPBITUSI 00s3aHBI CBETY?

a) OTKPBITHE 3aKOHOB JIBUKEHUS ILJIAHET;

0) OTKPBITHE CTPOCHUS KJIECTKU KUBBIX OPTaHU3MOB;

B) OTIPEICIICHUE CTPYKTYPhI METAIIOB;

I') ompeneneHrue XuMuueckoro cocraBa CoHIa U IPYTUX HEOECHBIX TETl.

4. I'eOMeTpUUYECKOM ONTUKON HA3bIBAETCS PA3J€i ONITUKU, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHBI PACTIPOCTPAHEHUSI B PO3PAYHBIX CPEJIaX CBETOBOM SHEPTUU
Ha OCHOBE IIPEACTABICHUS O CBETOBOM JIyY€;

0) riry0OKO paccMaTpUBAaIOTCSI CBOMCTBA CBETA U €r0 B3aUMOJICICTBHE C
BELLIECTBOM.

5. OCHOBOIIOJIO)KHUKOM KOPIYCKYJISIPHOM TEOPUU CBETa OBLI. ..
a) Pemep;

0) HeroToH;

B) MakcBer;



r) ApUCTOTEIIb;
n) ['roirexc.

6. JIBOIICTBEHHOCTH CBOMCTB (KOPIYCKYJSPHO-BOTHOBOM JAyalinu3M) MPUCYIIA. ..
a) TOJIBKO CBETY;

0) TOJIPKO MUKPOCKOTIMYECKUM TEJIaM;

B) JTF000# hopMe MaTepuH.

7. KTo BniepBBIe OIpeesil CKOPOCTh CBeTa?
a) MalikenbCoH;

0) anuneit;

B) Pemep;

r) ®uzo.

8. UeM 0OBsICHSIICS YCIIEX aCTPOHOMUYECKOTO METO/1a U3MEPEHHSI CKOPOCTH Tea?
a) nemwxenneM fOnurepa Bokpyr ConHiia;

0) MPOXOAMMBIE CBETOM PACCTOSHHUS OB OUYEHDb BEJIUKH;

B) TE€M, YTO CBET JIIOOBIE PACCTOSIHUS IIPEOJI0JIEBAET MTHOBEHHO.

9. B ueM cymHOCTh METO/A ONPEAEIIEHUS CKOPOCTH CBETA B OnbITe PU30?
a) U1 U3MEPEHHS] BPEMEHH PAaCcPOCTPAHEHHS CBETA UCIOJIb30BaJIOCh
BpallaroLIeecs 3epKajlo;

0) 111 U3MEpEHUsT BpEMEHHU PacpOCTPAHEHUS CBETA UCTIOJIb30BAJICS
“mpephIBaTeh’ — Bpallarolieecs 3youaToe Koyieco.

10. Yto Ha3bIBa€TCSA CBETOBBIM JIy4OM?

a) TeOMETPUIECKOE MECTO TOUYEK, UMEIOIINX OJMHAKOBBIC (pa3bl B MOMEHT
BpPEMEHU;

0) mTuHUs, yKa3bIBAIOIIAsl HAIPABJICHUE PACIIPOCTPAHEHUSI CBETOBOM YHEPTHUU;
B) BooOpakaemasi JIMHUS, apajiiesibHast PPOHTY paclpOCTPaHEHUS CBETOBOM
BOJIHBI.

11. Tens, oTOpoLIEHHAs! TPEAMETOM, OCBEUIEHHBIM MPOTSHKEHHBIM HCTOYHUKOM. . .
a) UMEeT Pe3KUe OYePTaHUs, MOJOOHBIE OUEPTAHUIM NPEIMETA;
0) OKpy>KEeHa MOJIyTEHbIO.

12. Ecnu myd nepexoIuT U3 ONTUYECKU MEHEe IJIOTHOM cpefibl B ONITUYECKHU Ooee
IIJIOTHYIO, TO. ..

a) yroj najieHust OoJblie yria IpeJoMIIeHUs;

0) yroJs najieHust MEHbIIE YIJia IPEeTOMIICHUS;

B) YroJl NaJ€HUsI pPaBEH YTy IPEIOMIICHUS.

13. Tlouemy Jiyu cBETa PU MEPEXOJE U3 OJTHOU CPENbl B IPYTYIO MPEIOMIISIETCA?
a) U3MEHAETCSI CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIETCsl HalPaBJIEHUE CBETOBOIO MyYKa.



14. B xakom cityyae yroj najeHusi paBeH yriiy OpeIoMIICHHUS?
a) ecyy yroJu najaenus 01u3ok k 90 rpagycam;

0) ecnu yroJ majicHus paBeH HYIIO;

B) €CIIM CKOPOCTH CBETA B IBYX Cpeax pPaBHBI.

15. Onpenenss rinyOouny Bogoema “Ha riasz”...

a) MbI TOYHO OIpeiessieM IITyOuHYy;

0) THO KaKeTCs HaM TIIyOiKe;

B) IHO Ka)KeTCs BCEr/a OJIMKE K HaM, T.€. MEJbUe.

16. C kaxoil pusznueckoi XapaKTEepUCTUKON CBSI3aHO pa3inyue B IIBETE?
a) C IJINHOW BOJIHBI;

0) C MHTCHCUBHOCTBIO CBETA;

B) C TIOKAa3aTeJIeM MPEIOMIIEHUS CPEIbI;

T) C 4aCTOTOM.

1'7. OT 4ero He 3aBUCHUT NMOKA3ATENb PEIOMIICHHS BEIIECTBA?
a) OT CBOMCTBA BEIIECTRA;

0) OT JUIMHBI BOJIHBI;

B) OT YaCTOTHI;

') OT yrJia MpeIoMIICHUS;

1) OT CKOPOCTHU CBETA.

18. IIpeamet kaxeTcs HaM OEJIbIM, €CJTH OH. ..
a) YaCTUYHO OTpakaeT BCE JyUH;

0) YacTUYHO TOTJIONIAET BCE JIyUU;

B) OJIMHAKOBO OTpa)kKaeT BCE JIYYH;

') OJJMHAKOBO TMOTJIOIIAET BCE JIYUH.

19. B dyem 3akitouaercs siBJieHUE UHTEp(EpeHIur cBeTa?
a) B YCWJICHUH OJTHOTO CBETOBOIO IMyYKa JIPYTUM;

0) B MOJIyYEHHUU CIIEKTpa OEJIOro CBETA;

B) B OTHOAHHUH CBETOM MPEMSTCTBUN;

') B HAJIOKEHUH CBETOBBIX BOJIH.

20. B yem 3akiroyaeTcs NPOCBETICHUE ONTUKH?

a) B YBEJIMUEHUH BXOJHOTO 3payka ONTUYECKON CUCTEMBI;

0) B yMEHBIIEHUU OTPAXKEHUS CBETA OT MOBEPXHOCTH ONTUYECKOTO CTEKJIa;+
B) B UHTEP(PEPEHLIMHU CBETA HAa TTIOBEPXHOCTH ONTHYECKOIO CTEKJIA;

I') B MOBBIIIEHUH MPO3PAYHOCTH ONTUYECKOTO CTEKJIA;

1) B IPUMEHEHUH CBETO(PUIHTPOB.

II Bapuamnr.



1. Beibepute BepHbIit 0TBeT. Eciin poKycHOE paccTOsTHUE OHOM JIMH3BI IJIMHHEE,
4yeM JIPYyTroM, TO Kakasi U3 HUX JacT OoJiblliee yBeIHUUEeHHE?

a) lmuanogoxycHas

6) KoporkodokycHas

B) O0e naayT OIHO U TO K€ YBEINYEHUE

2. OT™meThTe, Kakas U3 JIMH3, KOTOpble UMEIOT (POKyCHBIE paccTosiHUS 15 cM, 20 cm
1 25 cM, oOnazaeT HauOOJIbIIEH ONITUYECKOM CHUIION?

a) CF=15cm
0) CF=20cmMm
B)CF=25cm

3. Boibepurte Gopmyity, 0 KOTOPOH PaCCUUTHIBAIOT ONTUYECKYIO CHUITY JTUH3BI:
a) v=1/T

6)D = 1/F

B) R=U/I

r)q=Q/m

4. B Kakux eIUHUIIAX U3MEPSIOT ONTHYECKYIO CHUITY JTUH3bI?
a) Omax

0) BonbTax

B) Kanopusix

r) duontpusax

5. Haiinure ontuueckue CUiibl JIMH3, (POKYCHBIE pacCTOSIHUSA KOTOPbIX 25 cM u 50
CM.

a) 0,04 notp u 0,02 oontp

0) 4 notp u 2 gOTp

B) 1 antp u 2 notp

r) 4 qntp u 1 goTp

6. Onruueckue CUiibl TMH3 paBHbl 5 A0Tp U 8 antp. KakoBbl ux (okycHbie
paccTosHus?

a)2mul25wm

06)20cmu 12,5 cm

B)2cmu 1,25 cm

r)20mu 12,5 m

7. JAnst Toro yToOBI OTpaKEHHBIN JTy4 COCTABIISUI € MajatomuM yroia 40°, yron
NaJieHHUsI CBETOBOTO JIy4ya JOKEH OBITh CIICAYIOIIUM:

a) 20°

0) 50°

B) 40°

r) 25°



8. Onpenenure, KakuM OyJI€T OTHOCHTEIBHBIN TTOKa3aTeNb MIPEIOMIICHHS ABYX
Cpel, eciu YroJ majieHus paBeH 60°, a yroi MeX1y OTpaKeHHBIM U
MPEJIOMIICHHBIM JIydyaMu paBeH 90°?

a) 1,5

0) v2

B) V3

r) 1,2

9. BeibepuTte, kakuM OyZeT oKa3aTesb NPeIOMIIEHHUS] BTOPOU CpeIbl
OTHOCHUTEJILHO MIEPBOH, €CJIN TPU MEPEX0/Ie CBETa U3 MEPBOIA CpeIbl BO BTOPYIO
yroJi npenomiieHus paseH 30°, a yro nageHus B 2 pasza 0osblie?

a) 1/v3

0) v2

B) 1,5

r) v3

10. Bersicaute, yemy OyaeT paBeH yroJl MaJICHHUs IIPH IIepPexo/ie CBETOBOTO JIyda B
ONTHYCCKH MEHEe IJIOTHYIO CPeAy M3 ONTHYECKOHN 0oJiee MITOTHOM?

a) yroJi MmajicHusl paBeH yIiIy MpeIoMIICHUs

0) cBET MPOXOAUT O€3 MPEITOMIICHHS

B) yroJj najeHus 00bIle yria IpeJIOMICHHS

T') YTOJI IMaICHASI MCHBIIIE yTJIa TPETOMIICHHS

11. CetoBoii 1yy nepexoaut u3 Boasl (n = 1,5) B Bo3ayx. Kakoe u3 npuBeaeHHbIX
COOTHOIIEHHUI UMEET MECTO JJIs yriia mpesnomMieHus B, ecinu yros najgeHust paBeH
b?

a) B<b

6) B>b

B) B=b

r) B>>b

12. Yroa Mexay 3epKajioM U MaJarolyM JIydyoM paBeH 50°. Onpenenure, yemy
paBeH yrou (rpaj.) OTpaKEeHUS JTyva:

a) 55

6) 70

B) 35

r) 40

13. JIunza 370:

a) MPO3payHoOe TEJO, UMEIOIIEE C IBYX CTOPOH IJIaJIKHE MOBEPXHOCTU

0) Ten0, CTOPOHBI KOTOPOT'O OTHOJIMPOBAHBI U OKPYTIICHBI

B) MPO3payvHOe TEJI0, OTPAHNYEHHOE CTOPOHAMHU, KOTOPBIE TIPECTABISIIOT COO0M
chepuueckue MoOBEpXHOCTH

r) J11000€ TEJO ¢ TIaAKUMHU U30THYTHIMH ITOBEPXHOCTIMHU



14. BcnioMHuTE, KOT/a JIMH3bI HA3bIBAIOT BOTHYTHIMU, KOT/1a — BBITYKJIBIMU?

a) BoruyTeiMu — Te, y KOTOPBIX Kpas TOJIIIE, YeM CEpEANHA, BHITYKIBIMU — Yy
KOTOPBIX Kpasi TOHBIILIE, YEM CEpeIrHa

0) BorayThiMu — y KOTOPBIX Kpasi TOHBIIIE, YeM CePEANHA, BHITYKIBIMH — Y
KOTOPBIX Kpast TOJIIE, YeM CepeIiHa

B) BOrHyThIMu — Tena ¢ moBEpXHOCTAMHU, OOpAIIEHHBIMU BHYTPb, BBITYKJIBIMUA —
C IOBEPXHOCTSIMU, OOpAIllEHHBIMU HAPYKY

15. YTo MHTEpECHOTO B TOUKE Ha ONTUYECKON OCH BBIMYKJIOH JIMH3BI, KOTOPAs
HazbIBaeTcs Pokycom?

a) Tem, 4TO B Hel coOMparOTCs BCE MPETOMIIIEMbIE JTUH30M JIy4H

0) TeM, 4TO B HEl MepeceKaroTCs MPETOMIICHHbIE JIMH30M JTy4d, HallpaBJIeHHbIC Ha
Hee napajlyielbHO ONTHYECKON OcH

B) TeM, 4TO B 3TOM TOUKE MEPECEKAIOTCA BCE JIyUH, POLIEIINE CKBO3b CEPEAUHY
JIVH3BI

r) TeM, 4TO B HEN NEPECEKAIOTCS BCE JIyUH, IPOILIEIIINE CKBO3b Kpast TUH3bI

16. Tens, oTOpoLIEHHAS TPEAMETOM, OCBEIICHHBIM MPOTSHKEHHBIM HCTOYHUKOM. . .
a) UMEET PE3KUe OYEPTAHMUSI, MOJOOHBIE OUEPTAHUIM MPEIMETA;
0) OKpyeHa MOIYTEHBIO.

17. Ecnu my4 nepexoauT U3 ONTHYECKH MEHEE TUIOTHOM Cpe/lbl B ONITUYECKH OoJiee
IJIOTHYIO, TO. ..

a) yroJj najeHus 0oJibliie yria npeaoMIeHuUs;

0) yrosa najieHusi MEHbIIIE yIJia MPEIOMIICHUS;

B) YroJI aJIeHUsI PaBeH YTy IPeIOMIICHUS.

18. TTouemy s1yu cBeTa MpU MEPEXOJI€ U3 OJTHOM CPEJIbl B IPYTYIO MPEITOMIISIETCS?
a) U3MEHSIETCS CKOPOCTh CBETA B CPEIE;
0) U3MEHSIETCS HAIIPaBJICHUE CBETOBOIO MyYKa.

19. B xakom cityuyae yroJj najeHusi paBeH yriy OpeJoMIICHUS?
a) ecnu yrou najaenus 61m3ok k 90 rpamgycam;

0) eciv yroj najieHus paBeH HYJIIO;

B) €CJIM CKOPOCTH CBETA B JIBYX CpeJlaX PaBHBI.

20. Onpenensig riyOuHy Bojoema “Ha riasz”...

a) Mbl TOYHO OIpeAeIsieM rIyOuHy;

0) THO Ka)KeTCsl HaM TITy0XKe;

B) IHO Ka)KeTCA Bcerja OJmxke K HaM, T.€. MeJIbYe.

Kontponupyemsie komnerenuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30




Kiouu K TecTam:
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Kpurepun onenku:

— «2» BBICTaBIISIETCSL 00yYarOIIEeMycsi, €CJIM Habpall MeHee 8§ OaJLIOB;
— «3» BbICTaBIIsIETCSA 0OyyUatromemycs, 3a 11-9 6annos;

— «4» BBICTaBIIIETCS OOyyUaromemMycs, 3a 12-16 6aos;

— «5» BBICTaBIISIETCS 0OyyUaroiemycs, 3a 6osiee 17 6aiLoB.

3aganus 1 camMocTosATeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIECHHA)

JIBU>KEHME CO CKOPOCTHIO CBETA.

[Toctynatsl TEOpUM OTHOCUTEIBHOCTH U CHEACTBUS U3 HUX.
NuBaprnaHTHOCTH MOTYJII CKOPOCTH CBETA B BAKYYME.
DHeprus moKos.

CBsI3b MacChl M DHEPTUH CBOOOTHON YaCTHUIIHI.

M

Kontponupyemsie komnerennuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

MIOJTHO PACKPBITO COJIEPKAHUE MaTeEpHUana

YEeTKO W MPABUIILHO JIaHbI ONPEJEICHHS U PACKPBITO COACPKAHUE TOHITHI, BEPHO
UCI0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OMBITOB

OTBET CaMOCTOSITENIbHBIN, UCTIOJIB30BaHbl PaHEe MPUOOPETECHHBIC 3HAHUSI.

OrMmeTka «4»
PAacKphITO OCHOBHOE COJIEpKaHUE MaTepHasia




B OCHOBHOM IPABUJIBHO JIAHBI ONIPEACIICHUS MOHSATUN U UCTIOJIb30BAHBI HAYUHbIC
TEPMUHBI.

OTBET CAMOCTOSTECIbHBIN

ONPEAEICHUS TOHATUI HEMOJIHbIC, TOMYIICHbI HE3HAYUTEIbHBIC HAPYIICHUS
MIOCJICIOBATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MUCTI0JIb30BAHUH
HAayYHBIX TEPMUHOB WJIA B BBIBOJAX M 00OOIIECHUAX

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MO3uIIus
TTOHUMAFOITHN )

OtMmeTka «3»

YCBOCHO OCHOBHOE COZICpKaHNEe yueOHOTO MaTeprala, HO U3JI0KEHO
dbparmeHTapHO, HE BCEr/a MOCIIeI0BATEILHO

OMpeieSICHUs] MOHSITUI HEJOCTATOUHO YETKUE

HE HCIIOJIb30BaHbI B KAUECTBE JIOKA3aTEJILCTBA BBIBOJIBI M 000OOIIECHHS U3
HAOII0/ICHUM, TONYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKY U HETOYHOCTH B MCIIOJIb30BAHUHN HAyYHOU TEPMUHOJIOTHH,
ONPEAECTICHUE OHATHI

MPAaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE yUYeOHOr0 MaTepurala He pacKpPhITO

HE JIaHbl OTBETHI HA BOMPOCHI HABOAAIIETO M KOHKPETHU3UPYIOIIETO XapaKkTepa
JOMYIICHBI IPYObIe OMMOKY B ONPEACICHUHN TTOHATHH, PU UCTIOIb30BaHUH
TEPMHUHOJIOTHH.

KourpouabHas padora Ne §
IIo pa3zmeny «OnTuka»

Bapmuanr 1

1.Onpenenure MoKa3aTesb TPEIOMIEHUS] OPraHUYECKOTO CTEKIA, €CIIM CKOPOCTh
ceeta B HEM 200000 km/c. Kakoit yron majeHusi cBeTa Ha OPraHUYECKOE CTEKIIO,

eciu yroj npenomuenus 15%?

2.IlpenMeT HaAXOAWTCA HA PacCTOSSHUM 12 CM OT pacceuBaloOUIEH JWH3BI,
dokycHoe pacctositHue kotopod 10 cm. Ha kakoM paccTosSsHUM OT JIUH3BI

HaXOJUTCS U300pakeHue npeamera’?

3.Ha3oBuTe xapaktepHble uepThl siBlieHUA audpakuuu cBeta. [lpu kakux

YCJIOBUSIX OTUETIIMBO HAOIIOAACTCS ATO sIBJIeHUE?

4.Kakoil HamOOJBIINI TMOPSIOK CHEKTpa MOXHO BUIETh B JU(GPAKLIHOHHOMI
pemétke, uMmeromieit 500 mTpuxoB Ha 1 MM, MPU OCBEUIEHUU €€ CBETOM C JJIMHON

BOJTHBI 720 HM?



Bapuant 2

1.Onpenenure CKOPOCTh CBETA B TIIMLIEPUHE, €CJIM MOKA3aTENb IPEIOMIICHHS
paBeH 1,47.
Haiiure yros npeaoMiieHus CBETa B IIMLEPUHE, €CIIU yroJ nanaenus pased 60°.

2.0npeaenuTe ONTUYECKYI0 CHIIY PACCEUBAIOIIEH JIMH3bI, €CJIM U3BECTHO,4YTO
peaMET,
noMeNIEHHBIN nepen Hell Ha paccTrosHuM 40 cM, 1aéT MHUMOE H300paKeHHeE,
YMEHBILIEHHOE B 4 pasza.

3.Ha3oBute xapakTepHbIe YepThl sBICHUS WHTepdepeHIuu cBeta. [Ipu kakmx
YCIOBUSIX
OTUETIMBO HAOIIOAETCS ATO ABJICHUE?

4.Onpenenute epuo TU(PpaKIIMOHHON PEIIETKH, €CITU TTPU OCBEIIICHUH CBETOM
C JUIMHOM BOJHBI 656 HM MakCHMyM BTOPOTO MOPSAAKA BUIEH 1o yriaoM 15°.

Bapmunanr 3
1.Onpenenure yrojg NOPEIOMIICHHUS CBETa BO JIbJy, €CIW Yroja MaJeHHUs
pasen 60°? ITokasaTens npenomienus abaa 1,31. KakoBa cKOpOCTb cBeTa BO JIbLy?
2.0nTryeckas cuiia cobuparonieit TuH3bl paBHa 5 arnp. [Ipeamer nomecTunn Ha
paccrosiauu 60 cM OT JUH3BL. ['J1e MoMyduTest U300pakeHHe 3TOro MpeaMeTa?
KakoBo yBenuueHue TuH3bI?
3.00bsacHUTE, KaK U TIOYEMY TPOUCXOAUT IUDPpaKIius BOIH?

4. Jludpaxmuonnas pemérka coaepxkut 100 mrpuxoB Ha 1 mm Omnpenenute
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOrO0 CBETa, MAJarouIero MEpHeHIUKYJISIPHO Ha
TU(PAKIMOHHYIO PEIIETKY, €CJIM MAaKCUMYM [I€pBOr0O TMOpSAKa BHUJACH TMOJ
yriom 4°,

Bapuanr 4

1.0npenenuTe yron majeHds CBETa Ha ajlMas, €Cd yroj npenomieHus 15°,
ITokazarenp mpenomiieHus: cBera s anmasa 2,42. KakoBa CKOpOCTh CBeTa B
anmase?

2.PaccTrosiHMEe MEXIy NPEAMETOM U €ro u3o0paxeHuem 72 cM. YBeEIUYEHUE
uH3bI paBHO 3. Haiinure pokycHoe paccTosiHue JTUH3BI.

3.Moryr nu wuHTepdepupoBaTh CBETOBBIC BOJHBI, HUIAYIIME OT JBYX
ANEKTPUUYECKUX JIamMnouek? OTBET MOSICHUTE.

4. Ha mudpakimoHHYIO0 PemETKy MEePIeHAUKYJSIPHO MMaJaeT CBET C JJIMHOU
BomHbl 500 HM. MakcuMyMm BTOpOrO TIOps/iKa HAOIMIOJAETCS TpU  YIJIe
nudpaxuuu 30°. Haiinure nepron 1ud)pakMOHHOM PEIETKH.

Kontponupyemsie komnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
- «5» CTaBUTHCS 32 pabOTY, BHIMOTHEHHYIO TIOJHOCTHIO O€3 OMMUOOK ¥ HETOYETOB.



- «4» cTaBUTHCS 3a PabOTY, BBHIMOJHEHHYIO TTOJTHOCTHIO, HO MIPHU HAJTUYUHU B HEW HE
OoJiee oJIHOM TPyOOM M OHOM HerpyOoi OMMOKH W OJHOTO HejoueTa, He Ooiee
TpPEX HEJIOUETOB.

- «3» CTaBUTHCSA, €CIIM CTYACHT MPABWIBLHO BHITIOJHII HE MeHee 2/3 Bceil paboThl
WM JONyCTUI He Oojiee oaHOM rpyOoi ommMOKM U ABYX HEJ0YETOB, He Oojee
OJIHOM rpy0OoOl U OJHON HerpyOoi ommuoOKu, He 0ojee TpPeX HErpyoObIX OIIMOOK,
OJTHOM HEeTpyOOoii OIIMOKU U TPEX HEJA0UETOB, NMPU HAIMYUHU 4-5 HEJIOUETOBR.

- «2» CTaBHUThCS, €CIIU YUCJIO OMTMOOK U HEJIOYETOB MPEBBICHUIIO HOPMY OIIEHKH «3»
WJIH TIPaBUIJIBHO BBIMIOJTHEHO MeHee 2/3 Bceil paboThl.

Pa3znen 6. DiaeMeHTHI KBAHTOBOM (PU3NKH
Tema 6.1. KBanToBasi onTHKA
YcrHblii onpoc (YO)

. Chopmynupyiite runotesy [lnanka.

. Uto Takoe KBaHT?

. Uemy paBHa 3Heprus KBaHTa?

. Uemy paBHBI 3HEprUs, Macca, UMITyJIbC (poToHA?

. UTo Ha3BIBaIOT siBJIEHWEM BHelTHEro Gpotorddexra?
. Chopmynupyiite 3akonbl CTONETOBA.

. O0BsicHUTE ypaBHEHHE DUHIITEHHA JJ1s1 BHEITHETO poTor(PexTa.
. Uto Takoe kpacHas rpanuna gorosrpdexra?

. Kakoii pororddext Ha3zpiBatoOT MHOTO()OTOHHBIM?
10. Kakue tunsl pOTO3]I€MEHTOB BaM U3BECTHBI?

11. YTo Takoe KOpHyCKYIsIPHO-BOJIHOBOU Tyanu3m?

O 00O\ N B~ W~

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

Kpurepun onenku:

OtMmetka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTepHUaia

YETKO U MPABWJIBHO JAHBI ONPEAEIECHUS U PACKPBITO CONEPKAHNUE IIOHATUH, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BBIBOIbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CaMOCTOHTeHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/IO6p€TeHHBIe 3HaHUs.

OrMmeTka «4»
PAcCKpBITO OCHOBHOE COJIepKaHNEe MaTepHualia



B OCHOBHOM IPABUJIBHO JIAHBI ONIPEACIICHUS MOHSATUN U UCTIOJIb30BAHBI HAYUHbIC
TEPMUHBI.

OTBET CAMOCTOSTECIbHBIN

ONPEAEICHUS TOHATUI HEMOJIHbIC, TOMYIICHbI HE3HAYUTEIbHBIC HAPYIICHUS
MOCJICI0BATEILHOCTH U3JI0KEHHUS, HEOOIBIITNE HETOYHOCTH MPU UCTI0JIb30BAHUH
HAayYHBIX TEPMUHOB WJIA B BBIBOJAX M 00OOIIECHUAX

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MO3uIIus
TTOHUMAFOITHN )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHKe Y4eOHOTrO MaTepualia, HO U3JI0KEHO
dbparmeHTapHO, HE BCEr/a MOoCeI0BaTeIbHO

ONpeieSICHUs OHSITUI HEJOCTATOUHO YETKUE

HE HCIIOJIb30BaHbI B KAUECTBE JIOKA3aTEJILCTBA BBIBOJIBI M 000OOIIECHHS U3
HAOII0ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKK U HETOYHOCTH B MCTIOJIb30BAaHUH HAYYHOU TEPMHHOJIOTHH,
ONPEAECTICHUE OHATHI

MPaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (MO3UIMsS KPUTHUK)

OTMmeTKa «2»
OCHOBHOE COJIepKaHUE yUYeOHOTr0 MaTepurala He pacCKpPhITO
HE JIaHbl OTBETHI HA BOMPOCHI HABOASIIECTO M KOHKPETU3HUPYIOIIETO XapaKTepa

JIONYIIECHBI TPYObIe OMMOKN B ONPEASICHNUHN ITOHATHH, IPU UCTIOJIb30BaHUH
TEPMUHOJIOTHH.

3aganus 1 camocrositesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIECHHA)

KBanToBas runoresa IInanka.

TemnoBoe U3Iy4YeHUeE.
KopryckynsspHO-BOJIHOBOM AyalIU3M.

@DOTOHBI.

['unotesa ne bpoitis 0 BOJIHOBBIX CBOMCTBAX YACTHII.
CooTHolenue HeomnpeaeneHnoctel [ eizenoepra.
JlaBneHue cBera.

XUMHUYECKOE JIEUCTBUE CBETA.

9. Omnsritel JIeOeneBa u BaBuosa.

10.®oToad Pexr.

11.YpaBuenue Diinmreiina 1 Gporoaddekxra.
12.Buemnuii poTodnekrpuydeckuii 3O PexT.
13.Buytpenauii ¢otodPpdexr.

14.Tumbl (HOTOIIEMEHTOB.

NN R DD =



15.ITpumenenue Gotodrddexra.

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

Kpurepun onenku:

OtMmeTka «5»

MIOJTHO PacKPBITO COJEPKAHUE MaTepuaia

YETKO U MPABUJIBHO JAHbI ONPEEICHUS U PACKPBITO COJIEPKAHUE MOHSITHUI, BEPHO
WCTIOJIb30BaHbl HAYYHbIC TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOCHUH,
OITBITOB

OTBET CaMOCTOSITEIbHBIN, UCITOIb30BaHbI paHee MPHOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJICpKaHUE MaTepuraia

B OCHOBHOM IPAaBUJIBHO JTaHBI ONIPEICIICHUS MOHSATUN M UCIIOJIb30BAHbI HAYYHBIE
TEPMUHBL.

OTBET CAaMOCTOSITCIIbHBIN

ONpeAeICHUs TOHATUI HEMOJIHbIC, IOMYIICHbl HE3HAUUTEIbHbIC HAPYIIICHUS
MOCJICIOBATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH IIPH UCIIOJIH30BAHUHU
HAayYHBIX TEPMUHOB HJIA B BBIBOJAX M 00OOIIECHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIPOCHI YTOUHSIONIETO XapaKkTepa (TO3UIIHs
MTOHUMAIOILINI )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp>KaHMe yueOHOIro MaTepuaia, HO U3JI0KEHO
dbparMeHTapHO, HE BCETa MOCIEA0BATEIIEHO

OTIpEJICIICHHS IOHATUH HEOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI M 0000IICHUS U3
HAOJIIOICHUM, TOMYIIEHBI OIITMOKHU TIPU UX U3JI0KEHUU

JOTYIIEHBI ONTMOKH M HETOYHOCTH B MCTIOJB30BAHUM HAYYHOW TEPMUHOJIOTHH,
OIPENICIIEHUE TTIOHITUN

MPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETU3HPYIOIIETO
xapakrtepa (MO3ULUs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHNe Y4eOHOro MaTeprasa He PaCKpPhITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYyObIe OMMOKHU B ONPEACTICHUU TTOHATUM, TPU UCTIOIb30BAHUU
TEPMHUHOJIOTHUH.

JlabopaTtopHblie padoThI



JlaGopaTtopnas padota Ne 16
HN3yuyenue siBjeHus1 BHemHero ¢poroddgexra.

IIpubopsl: ycTpoiicTBO U3MepuTenbHoe, poTonpueMHuku O-8 u O-25.

Heab padoThl: CHATH W MCCIENOBATh BOJBTAMIEPHBIE XAPAKTEPUCTUKH
(poTorsieMeHTa, ONPEAEIUTh KHHETUYECKYIO SHEPTUIO, MAKCUMAJIBHYIO CKOPOCTh U

pa60Ty BBIXO/Ja (bOTOI)J'ICKTpOHa U3 MCTaJlJIa, CPABHUTL TOKMW HACBIIICHUA IIPU U=
5 B.

1. TEOPETUYECKASA YACTb

B cBeToBBIX sABIEHUSAX HaOIOMaeTcs Ayanu3M (IBOMCTBEHHOCTB). OTa
JBOMCTBEHHOCTh MPOSIBISIETCS. B TOM, YTO OJHHU CBETOBBIE SIBICHUSI OOBSICHSIOTCA
BOJHOBOM  Teopuei  cBera  (OTpakeHUe,  MpeoMIIeHHe,  audpakius,
uHTEephEpeHIUs U Op.); APYrUe SIBICHUS HE MOTYT ObITh OOBSICHEHBI BOJIHOBOW
TEOpUEH, a OOBSICHIIOTCA KOPIMYCKYJSIPHOU (KBaHTOBOM) TEOPHEH CBETA, COTIACHO
KOTOpPOM CBET MPEJICTABISAET COOOM MOTOK YacTULl — (POTOHOB, KaXKasi U3 KOTOPHIX
oOnagaeT OIpeAesIeHHON »Hepruel, Maccoil u ummnyibcoM. K uucny sBieHH,
OOBSCHSEMBIX  KOPIYCKYJISIDHOW  TEOpued  CBeTa, OTHOCUTCS  SIBJICHHUE
doToaddexra.

Paznmuuaror  BHemmHM W BHyTpeHHHH  (doToddpdexr.  BuemHum
dboTodddexkToM Ha3bIBaeTCA SBJICHUE HCIYCKaHHUS DJCKTPOHOB M3 BEIIECTBA
noa aevictBueM cBera. OHO ObuIO OTKpHITO I'epriem B 1887 romy m moapoOHO
uccaenoBano CroneroBeiM B 1888 r. Jlna wuccnenoBanus ¢otospdexra
CroneroB cobupan ciuenyromyro cxemy (puc. 1.1). Ha cxeme Meramnuyeckas
mactuHka K (doTokaTon) coeanHeHa ¢ OTpHUILIATENIHBIM MOJIOCOM OaTapeu.

[1070KUTENBHBIN TTONIOC Y€pe3 TalbBAHOMETP COEAMHEH C METAITMYECKOU
cetkoil A (anom). O6a »iekTpoaa HAXOIATCS B CTEKJISTHHOM COCYJI€, U3 KOTOPOTo
oTkaunBaercs Bo3ayX. IIpu ocBemenun karoga (miactuHel K) cBetom B Lenu
BO3HHUKAET TOK, KOTOPBIM PErUCTPUPYETCS TaJbBAHOMETPOM. DTOT TOK IMOIYYHUII
Ha3BaHME (POTODJIEKTPUUECKOrOo Toka (Mo (OTOTOKA), a  DIEKTPOHBI,
BbIpbIBaEMbIE CBETOM M3 KaTona, — (orodnekrpoHamu. DOTOTOK mpeacTaBiser
co00i1 IBUYKEHUE K aHO1y DJICKTPOHOB, BBIILIEAIINX U3 KaTOa.

CrosieToB HcCCleAOBal 3aBUCUMOCTh (DOTOTOKA OT BEJIUUYMHBI MPUIOKEHHOTO
HaIpsSDKEHUsT MEXIy aHoIoM W kKatonoMm. Ha puc. 1.2, a nana BoibT-amnepHas
XxapakTepucTuka (oToTOoKa (T.€. 3aBUCHMOCTh BEJIWYUHBI TOKAa OT Pa3HOCTH
NOTEHIIMAJIOB MEXAY aHOJIOM U KaTOJ0M ITPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduxka Ha puc. 1.2, a BUAHO, YTO Npu HeKoTopoM HampsbkeHun Upg
BeIMYMHA (POTOTOKA AOCTUTaeT MAKCUMAaJIbHOTO 3HAYEHUsS] U Jajee OCTaeTcs
NOCTOSSHHOM TpU JIOOBIX 3HAYEHUSX HAIpsSOKEHUs. OTO 3HAYUT, UYTO BCE
AIIEKTPOHBI, BBIPHIBAEMBIE CBETOM U3 (OTOKATOAA, JOCTUTAIOT  aHOJA.
MaxkcuMaabHBIA TOK Ha3bIBAaeTCH TOKOM HACHILIEHUS NPU JAHHOM CBETOBOM



noroke @D. Eciu W3MEHATh BEIWYHHY CBETOBOro motoka @, To moxydnm
CEMEMCTBO KPHUBBIX JJIs1 JaHHOTO porokarona (puc. 1.2, 6).

[Ipu oO0oOImIeHNH TOTYYEHHBIX
naHHBIX CTOJIETOBBIM YCTaHOBJICHBI
TpHU 3aKOHa BHEIITHETO
doTordexra.

IlepBerit 3akoH CtoneroBa. [Ipu
HEM3MEHHOM CHIEKTPATLHOM
COCTaBe CBETa, TaJAIOIIEro Ha
dboTokaros, (HOTOTOK HACHIIICHUS
IPOTIOPITUOHATICH MOIIHOCTH
Ma/IAf0IIETr0 Ha KaTOJI U3ITydeHUs, TO
€CTh YHCIIO AJIEKTPOHOB,
OCBOOOXKJICHHBIX CBETOM B 1
cekyHny u3 karoaa ((doroTok
HACBIIIECHUS |H) MIPOTTOPIIMOHATIEHO

CBETOBOMY IIOTOKY D:

CeTKa

il |
| |

Puc. 1.1. Ycrponcteo n cxema

BKNtoYeHUss oToanemeHTa: A- aHog;
K- kaTom; G- ranbBaHOMeTp;
@d- CcBETOBOW NMOTOK
|, =vy®P. (1.1)
a 9]
I A I A
D; <Py< Py
® t (OF
=cons
o))
I OF
HacC
/ A U; U;
Us Uy

Puc. 1.2. BonpTaMiepHble XapaKTepUCTHKU
dboToriemMeHTa

Ecnu cBeTOBOI MOTOK SBISETCS HEMOHOXPOMATHYECKUM (TO €CTh COCTOSIIUM
U3 Ha0opa pas3NUYHBIX JJIMH BOJIH, HampuMmep, Oemblii CBeT), KOod(h UIMEHT

PONOPIUOHATILHOCTH Y
dboTokaroaa

Ha3bIBACTCA

Y

VHTErPAIBHON

IH

o

YYBCTBUTCIIbHOCTBIO

, (1.2)



u usmepsiercs B A/nm, MkA/nm unu A/BT.
Ecnm xarom ocBemaercs MOHOXPOMATHYECKHM CBETOM (TO €CTh CBETOM

ONPEJCICHHOIl JUIMHBl BOIHEI), TO | — —— HA3bIBACTCA  CHICKTPAlbHOM

D,
YYBCTBUTEIBHOCTHIO (pOTOKaTOAA. UyBCTBUTEIBLHOCTH COBPEMEHHBIX (DOTOKATO/IOB
nocturaet 60—100 MxA/mM.

CroneroB  yCcTaHOBWJI  O€3BIHEPIIMOHHOCTH  BHemHero  (ororddekra.
[IpomMexxyTOK BpeMEHM MEXKIy HadalloM OCBEIIECHHS M HadaioM (OTOTOKa He
npesbimaer 10° cexynnmy.

Bropoit 3akoH  CromneroBa. MakcuMalibHas ~ HadajabHas  CKOPOCTH
(OTORIEKTPOHOB 3aBUCHUT OT YAaCTOTHI CBETA M HE 3aBUCUT OT €r0 HHTCHCHUBHOCTH
(OT BEIMYMHBI CBETOBOIO IOTOKAa), &, CIEJOBATEIbHO, MaKCHUMaJlbHas
KUHETHYecKass  2Heprus  (OTORNEKTPOHOB  3aBUCUT  TaK K€  MOPSIMO
MPOMOPIUOHAIBHO OT YacTOThl NAJAIOUIEr0 CBETa M HE 3aBUCUT OT €ro
WHTEHCHUBHOCTH.

Teopernyeckoe 00bsicHeHHE BTOPOTo 3akoHa CToneToBa MpeaIoKm AnboepT
OiinmrediH. OH 3anucaln ypaBHEHHE Ha OCHOBAaHUH 3aKOHA COXPAHEHUs YHEPTUU U
runotessl [Inanka

2
hv=A+ ™ , (1.3)
2

rae hv — sHeprus KBaHTa CBeTa, majaromiero Ha ¢oTokaTon ¢gorodnemeHTa; h —
noctosiHHas [1nanka; v — yactoTa; A — paboTa BbIX0J1a 3JIEKTPOHA U3 METAJIA; V —
CKOPOCTB JJIEKTPOHA.

PaGoTta BBIXOMa A 3aBUCHUT OT BBIOpDAHHOTO MaTepuajia M YHUCTOTHI €ro
noBepxHocTu. M3 ypaBHeHust (1.3) HalileM KHUHETHYECKYIO DHEPTrUI0 BBIOUTHIX
AIEKTPOHOB

——=hv-A (1.4)

TOTJIa CKOPOCTh (POTOITEKTPOHOB MOMKHO OMPENEIUTH COOTBETCTBEHHO

_ [2(hv=A)
V_‘/—m . (1.5)

CrnenoBaTeNlbHO, MaKCHMaJIbHAas CKOPOCTh BBIPBAHHBIX (HOTOIJIECKTPOHOB
3aBHCHT TOJIPKO OT YacTOTHI CBETA, BBI3bIBAOIICTO siBlieHHe (oTodddekra. Ecim
sHeprus (poroHa hv Gompiie paboOTHl BBIXOAA, TO (POTOAIEKTPOHBI MPUOOPETAIOT
CKOPOCTH T€M OOJIBIITYFO0, YeM OOJIBIIIC YacTOTa MaJaloIIero CBETa.



Tperuit 3akon CroneroBa. Jlnsi Kakaoro BeEUIECTBA CYIIECTBYET KpacHas

rpanuiia BHemHero Gorodddexra, To ecTh MUHMUMAJIbHASI 4aCTOTa CBeTa V(, IpH

KoTopoil emie Bo3MmoxkeH Qotorddext (hvyg = A). Yacrora Vo 3aBUCUT OT
XUMHUYECKOUN MPUPOJIbI BEIIECTBA U COCTOSHUS €TI0 MMOBEPXHOCTH.

Ora yactora V(o (M COOTBETCTBYIOIas eif JIMHA BONTHEI A() Ha3bIBACTCS
«KpacHOM TpaHuIei» (IJTUMHHOBOJIHOBOM IpanuIieit) poTodaddekTa.

N3 popmymsl (1.4) cneayer, 94To TIpU 9acToTe V = V(, IIPH KOTOPOH SHEPTHS

doToHa paBHa pabore BeIXOma hvy = A (ypaBHeHHWe DUHINTEHHA ISl KpacHON
rpanuibl poTodrddexra), KHHETHIECKaAsE YHEPTUs (OTOIIECKTPOHA PaBHA HYITIO

mv? 3 C
——— = 0. Yactora V(0 ¥ COOTBETCTBYIOIIAs €i JJIMHA BOJHBI 7\.0 = — M eCTb
2 \%
0

«KpacHasi rpaHuna» Qororddexra sl JAHHOTO BELIECTBA (C — CKOPOCTh CBETA).
Hwxe npuBenena Ttabu. 1.1 3HaYeHUN JIMHHOBOJIHOBOW TpaHUIIbl JJISI YHUCTHIX
METAJIJIOB U CJIOXKHBIX (DOTOKATOIOB.

Tabnuya 1.1

3HaueHus Kpacnoﬁ rpaHMibl JJIsd pa3/indIHbIX q)OTOKaTOIlOB

(o] 0
Karton MA) Karton 7»( A)
e3utii 6200 Cepebpo 2600
Kamuit 5500 IInatuna 2300
Harpwnit 5500 Kucnopoano-mie3ueBsbiit 14000
[unak 2900 CypbMSHO-11€3UEBbBIN 6700

N3 Ttabnauubl BUAHO, YTO Yy OOJIBIIMHCTBA YKMCTBIX METAUIOB «KpacHas
IPaHUILIA JIEKUT B 00J1aCTU yJIbTPadUOIETOBOM YaCTH CIIEKTpA.

N3 BonpTamMnepHoil XxapakTepucTuku (puc. 1.2, a) BUAHO, 4TO MPU OTCYTCTBUU
't HalpsDKeHUST  MEeXAY  DJIEKTpojaMu

3 (OTOTOK HE paBeH HYJIO. DTO O3HAYAaeT,
YTO 3JIEKTPOHBI, BEIPHIBAEMBIE CBETOM U3
KaToJla, UMEIOT HEKOTOPYIO HayaJdbHYIO

CKOPOCTb, a CJIe10BATEIILHO, u
mv

KMHETUYECKYIO dHepruio E =—— u

= »  MOTYT JOCTHTHYTh aHoja 03 HaIM4us
- BHEIITHETO TOJIs, 00pa3ys HadalabHBINA
- TOK.
‘ YroObl 0CnaOUTh WM  COBCEM
IPEKPATUTh ITOT TOK, HEOOXOIUMO

Puc.1.3. 3aBncmmocTtb
3aQepXuBatoLLen pa3HoCcTu
NOTEHUManoB OT YacCToThl
nagarwLlero ceeta



co3natk TopMmo3ssiiee rmose (U < 0). C Bo3pacTaHneM TOPMO3SIIETO MO BEINIHHA
¢oTroTOoKa OcmabeBaeT TMOCTENEHHO, 4YTO CBUAETEIBCTBYET O  OOJBIIOM
pazHooOpazuu CcKopocTed (POTOAIEKTPOHOB (JIEKTPOHBI OCBOOOXKIAIOTCS HE
TOJIBKO M3 MOBEPXHOCTHBIX, HO U U3 OoJsiee rIyOOKUX cioeB Katonaa). Ecnu

o100paTh Takylo pasHoCTh HoTeHmanos U3, mpu KOTOpoil (POTOTOK CTaHOBUTCS

PaBHBIM HYJIIO, TO MOXHO YTBEpXZaTb, YTO BCE OJJIEKTPOHBI, JAKE CaMble
OBICTpEIE, 3aJ1ePKUBAIOTCS
TopMO3sIMM nosieM. Pasnocts Y%
NOTCHIMAJIOB, TP KOTOPOWU
(OTOTOK CTaHOBUTCS PaBHBIM
HYJIIO, Ha3bIBaCTCs
3aIepKUBAIOIIEH  Pa3HOCTHIO
NOTEHINAJIOB.
3aepKUBaOIas pa3HOCTh
MOTEHI[UAJIOB ABJIAETCS
JUHEHHON (PYHKIMEN 4acTOThI
% MIAAI0IIEro CBETa
(puc. 1.3) eU=hv-A.
CrnenosartenbHO

* Ag Sn

2300 2400 2500 2600 2700

AMA)

Puc.1.4. CnekTpanbHaa 4yBCTBUTENbHOCTb

Y. poTOKaToAa

I’I‘IV2

max
— = =eU;.
> 3

(1.6)

W3 3TOro COOTHOLIEHUS OmpenensieTcs MakCUMajlbHOE 3HAYEHHE CKOPOCTH U
KMHETUYECKOW SHEPTUU BBIPBAHHBIX CBETOM DJIEKTPOHOB.

OKCIEpUMEHTAIEHO YCTAHOBJIEHO, 4YTO CHEKTpalibHAs YyBCTBUTEIHHOCTH Y
3aBHCHUT OT JUIMHBI CBETOBOM BoyiHBL. Ha puc. 1.4 mpuBeneHnl crnekTpaibHbIE
XapaKTePUCTUKHU MJII HEKOTOPBIX YHCTBIX MeTauloB. M3 pucyHka BUIHO, 4TO,
HauuHast OT «KPACHOM IpaHUIIb, C YMEHbILIEHUEM A (C YBEIMUEHUEM V) IPOUCXOIUT
BO3pacTaHNe YyBCTBUTEIHHOCTH (POTOKATOIA.

[lepeuriciieHHbIE BbIIIE 3aKOHOMEPHOCTU (HOTOIP(EeKTa HE YIan0Ch OObSICHUTh
C MO3HULIMHA BOJTHOBOM TEOPHUM CBETA.

JIeHcTBUTEBLHO, C TOYKH 3peHHs ATOH Teopuu (PoTodPdeKkT TomKeH
HaAO0JII0AAaThCs MPpU JIIOOOM YacToTe (AJIMHE BOJIHBI) CBETa. DHEprusi, mojydaeMas
AJIIEKTPOHOM OT TMAaJarolleld CBETOBOM BOJIHBI, 3aBUCUT OT aMIUIMTYABl BOJHBI.
CrnenoBatenbHO, Mpu JIIOOOH NJIMHE BOJHBI, €CJIM CBET 00JIafaeT JO0CTaTOYHOM
MHTEHCUBHOCTBIO (T. €. JOCTaTOYHOM aMIUIMTYAOH), MOXHO OXKHJATh
OCBOOOKICHHSI DJIICKTPOHOB M3 METaUla M «KpacHOW TpaHuilbl» ¢Gotorddexra He
JIOJKHO ObITh. Jlanmee, ¢ BOJHOBOM TOYKM 3pEHUS, KUHETHUECKAs HHEPIHs
($OTORIEKTPOHOB JODKHA ObLIa ObI 3aBUCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
YBEJIMUYEHHEM HWHTEHCUBHOCTH €My TIepelnaBajiacb Obl Oosnbinas sHeprus. Ho
OMBITHI ATO HE MOATBEPkKAAOT. MOKHO TakX e MoKa3aTh, YTO C BOJHOBOM TOYKH



3peHust GoTorhPexT He MOKET ObITh OE3bIHEPITMOHEH (UTO MPOTUBOPEUUT OIIBITY).
Wtak: HM HaIW4YWe «KPAaCHOW TpaHMIB», HH 3aBUCUMOCTh CKOPOCTH
DIIEKTPOHOB  OT BEJIIMYMHBI CBETOBOTO IMOTOKA, HH OE3BIHEPIMOHHOCTH
dboTorderTa HEBOZMOKHO OOBICHUTH BOJIHOBOM TEOpHEH cBeTa. DUHINTEHH,
ucnosb3ys teoputo [lnanka o kBaHTax, npeanoxui B 1905 r. HoBoe 00bsiICHEHUE
dotorddexra. OH TPEANONOKUI, YTO CBET HE TOJBKO H3JIy4aeTcs, HO H
MOTJIOIIAETCS BEIIECTBOM OTICIBHBIMU MOPIUSAMH — (DOTOHAMH, KXKIBIA W3
KOTOPBIX HMEET YHEPTHIO, PABHYIO

e=hv, (1.7)

IJIe V — 4acToTa cBera, h = 6,625-10* JIxk-c — mocrossnHas [TnaHka.

[Ipu mamennn mydyka (HOTOHOB HA TIOBEPXHOCTh MeETala IPOUCXOIUT
coynaperue (GpoTtoHoB ¢ dnekTpoHamu. [Ipu 3ToM (HOTOH OTHAET AJIEKTPOHY BCIO
CBOIO dHEPTUI0. Bo30yKIeHHBIN 3JIEKTPOH, MOTYyYUB OT (DOTOHA SHEPTUIO, MOXKET
BBINTH U3 MeTayia. [IpuMeHUB 3aKOH COXpaHEHUs SHEPTUU K ITOMY IIpOIleccy,
OiinHirenH noxyuus Gopmyiy (1.3)

mv?2
hv =A+

9

rae A — paboTta BbIXOJla 3JIEKTPOHA M3 MeTajljia (pa3liuuyHa y pa3sHbIX METAJIOB);
my?
—  — KMHETHUYeCKas SHEPTHs BRIPBAHHBIX DJICKTPOHOB.

C TOuYKM 3peHus KBAHTOBOW TEOPHUH
MOXHO OOBSICHUTH BCE€ 3aKOHOMEPHOCTH
doTorpdexra. Tax, u3 bopmybl
OitHmreitHa (1.3) BHUOHO, YTO JHEprus
BBIPBAHHBIX YACTHUI[ — DJIEKTPOHOB 3aBUCHUT
IpsMO  TIPOTIOPIIMOHAIEHO  OT  YacCTOTHI
Najaroniero CBeTa, TO €CTh OT DJHEPrUU
(OTOHOB, W HE 3aBUCUT OT MHTCHCHBHOCTH
ceera. 3akoH CroyneroBa: dYeM OoOJIbIlIe
CBETOBOH TMOTOK, TeM OOJbIIE YHCIIO
(OTOHOB B 3TOM IMOTOKE W, CJICJIOBATEILHO,
Oonpiie OyZET BBIPBAHHBIX AJIEKTPOHOB, TO
€CTh BBIIIIC TOK HACBIIICHHUS.
be3biHepInOHHOCTD dboTorpdekra
OOBSCHSIETCS TEM, 4YTO TMepefavya SHEPruu
IpU CTOJKHOBEHUH (DOTOHA C IIIEKTPOHOM
MPOUCXOIUT MTPAKTUYECKA MTHOBEHHO.

SBnenue doroadpdekra IIUPOKO
IPUMEHSIETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YcTpowncTteo
¢oTo3NEMEHTa U cxema ero
BKITOYEHUSA B LEenb: A - aHop;

K- kaTtopa,; B - npo3payHoe



aBToMathka). Bce TexHuueckue mnpumeHeHus ¢GoTodddexTta OCHOBaHBI Ha
UCIOJIb30BaHUU  (otodnemeHToB. DoTosnemeHt (puc. 1.5) cocroutr u3
CTEKJISIHHOTO cocyJa — OajuioHa M JABYX JJIEKTPOJOB — KaToja W aHona. Karon
JIeaeTcsl B BUJIE TOHKOTO CJIOSI METaJlla, KOTOPBIM IyTEM PACIbUIEHUS] HAHOCUTCS
Ha TIOJIOBUHY BHYTpeHHeW yacTu OautoHa. OT Marepuana (poToKaToJa 3aBHCHT, K
KaKUM 4YacTOTaM JJIEKTPOMAarHUTHOTO U3Iy4YeHUs OH OyAeT 4YyBCTBUTEJCH
(cmotpure Tadm. 1.1).

[Ipu pgocTtaToyHOW pa3HOCTU MOTEHIMATIOB MEXAY KAaTOJOM M aHOJOM BCe
AJNIEKTPOHBI, BbUIETAIOIIKME C (pOTOKaTONa, OynyT coOuparbcs Ha aHoue. B aToMm
clyyae cwia TOoKa B mpuOope OyneT CTporo MnponopiuoHaibHAa WHTEHCUBHOCTU
najaromero Ha (OTOKaTo[ HW3MydYeHUs, MpPUYEeM CHJa TOKa OyAeT MEHSThCS
MTHOBEHHO, «0e3 umHepuun». BakyymHBIE CypbMSHO-1I€3UEBBIE (HOTOIIEMEHTHI
npu padbouem HanpspbkeHun 240 B 0051aaroT MUHUMaIbHONW YyBCTBUTEIBHOCTBIO
80 MKA/nM. AHOJ BBINIOJHEH B BHjJE KoJjiblla iU ceTku. CyIecTBYIOT Kak
BaKyyMHbIE, TaK M Ta30HAINOJHEHHbIE (OTOINEMEHTH. B Ta3oHaANmoJHEHHBIX
(MHEPTHBIM Ta30M ¢ faBieHueM 10 102 MM pr. ¢T.) (OTOdIEMEHTaX BEIMYHMHA
TOKa OOJBIIE 3a CYET HOHU3AIMH BBIOUTHIMU JJICKTPOHAMH HEHTPabHBIX
MOJIEKYJl ra3a. BHOBb 0Opa3oBaHHBIC AJIEKTPOHBI, JBUTASICh K aHOAY, B CBOIO
ouepeab  MPOU3BOJAT  NOBTOPHYK)  HOHM3aLMIO.  YCHJEHHME TOKa B
ra30HanoJHEHHOM ¢doTorsieMenTe IIPOUCXOJIUT IIPONIOPLIMOHAIIBHO
OCBEIIEHHOCTH W HapylaeTcsi 0€3bIHEPUUOHHOCTh. O0JIacTh MPUMEHEHHUs TaKHX
($h0TO3JIEMEHTOB OTPAaHUYCHA.

Jnst  ycuneHus (POTOTOKOB 4YacTO TMOJB3YIOTCSA SBJICHHEM, TOJYyYHUBIIUM
Ha3BaHWE BTOPUYHOW DJIEKTPOHHOM IMHUCCHH. DTO SBJIEHUE 3AKIIOYACTCS B TOM,
YTO BJIEKTPOHBI, 00JafarolUe JOCTATOYHOW SHEpPrueil, majaas Ha MOBEPXHOCTb
METaJula, HE TOJIbKO CaMH OTPaXaroTCAd OT 3TOM MOBEPXHOCTHU, HO M BBI3bIBAIOT
SMHUCCHUI0 HOBBIX JJIEKTPOHOB C 3TOW NOBEPXHOCTHU. Y CHIIEHHBIM SJIEKTPOHHBIN
MOTOK HAIPABJISIETCS HA MUTTEP U MPOLECC YMHOXKEHHSI MOBTOPSIETCA HAa BCEX
NOCJHEAYIOINX HSMUTTEpax. BenuunHa BTOPUYHOM SMHCCUU XapaKTEPHU3YETCs
KO3 GUIIMEHTOM BTOPUYHON SMHUCCMU O — OTHOIIEHHWEM YHCJIa BTOPUYHBIX

31eKTpoHOB N2 K uncity nepBUYHbBIX N1, BBI3BIBAIOIINX SMHUCCHIO:

c=_—. (1.8)
n

B 3aBucuMocCTH OT BellleCTBA U SHEPTUU MAJAIOIINX YJIEKTPOHOB KO DUITUEHT
BTOPUYHOM DMHUCCUU G MOXKET JOCTUraTh JECITH U Oojee. SIBJIeHUE BTOPUYHOM
OMUCCUHU UCIOJB3yeTcs sl ycwieHus Qororoka. Ha puc.1.6 npuBoautcs
cXxeMaThueckoe u300pakeHue (HOTOIEMEHTA C OJHOKPATHBIM BTOPUYHBIM
YCWJICHHEM. YCTPOWCTBO  (POTORIEMEHTa C  OJHOKPATHBIM  YCUJICHHUEM
AQHAJIOTUYHO YCTPOMCTBY BAaKyyMHOTO (DOTODJIEMEHTA.

CBETOYYBCTBUTENIBHBIM CJIOM, WIrparoldid poJib TMEepBUYHOIO (oTOKaTONA,
HAHECEH Ha BHYTPECHHEH MOBEPXHOCTH CTEKJISHHOI'O BaKyyMHOI'0 OajUIOHYMKa U



IPUCOEANHEH K OTPULIATEIIBHOMY IOJIOCY UCTOYHUKA MOCTOSSHHOTO HAMPSIKEHUSI.
Ha mnpoTuBomonoxHOl BHYTpEHHEM CTOpOHE OajljloHa HaHECEeH TaKoW Ke
CBETOYYBCTBUTENBHBIN cloif D . OH sBIIIeTCS BTOPBIM 3JICKTPOIOM-IMHUTTEPOM.
Mexay KaTogoM M 3MUTTEPOM PACHOJIOKEH TPETUHM IEKTPOI — aHOJ, MOTCHIUAI
KOTOPOTO BBINIE TOTEHIMATA IMUTTEpa. DOTOIIEKTPOHBI, BHIOWTHIC CBETOBBIM
MOTOKOM ¢ Katoga K , yCKOpSIOTCS 3JCKTPHUYSCKHUM ITOJIEM W 3HAYUTEIIbHAS WX
4acTh, MpoJieTas 4depe3 aHoq A , TpeACTaBISIOMUN co0OM CETKy, MPEeooeBast
BCTPEUHOE T0JIE MEXKIy aHOJOM U AMUTTEPOM, MOMaJAaeT Ha BTOPUYHBIA AIMUTTEP
D , monmyuwmBIIME Ha3BaHWE AWHOJA. BBIOWTBICE M3 HETO 3JICKTPOHBI MEHBIIHX
CKOPOCTEM, 4YeM MEePBUYHbIE, COOMPAIOTCS aHOIOM.

Eciu k03¢ ¢uureHT BTOPUYHONM SMHUCCHUU 3JIEKTPOHOB OOJIbIIIE E€IUHUIIBI, TO
cuia TOKa B LeNM aHojga OyneT Oojblle CHIIbI MEPBUYHOIO TOKAa C Karoja,
BBI3BAHHOTO JICCTBUEM OCBEIICHUS.

Oco00eHHO BBICOKOE YCUIJICHHE A€T MPUOOpP ¢ MHOTOKPATHBIM YCUJIIEHUEM TOKA
3a CueT BTOPUYHOM AJIEKTPOHHOM sMHUCCUHU, U300peTeHHbd A.A. KyOenkum u
MOJIYYMBIINKM Ha3zBaHue PoTodIeKTpoHHOTO YMHOXKUTENS (DY) (puc. 1.7).

e A
Puc. 1.6. Cxema ¢oTosnieMeHTa ¢ ycuiieHneM (GoToToKa:
K — xaron; /I — nmunon; A — aHond; @ — CBETOBOM MOTOK

(DOTOBJ'IGKTpOHHBIe YMHOXHUTCIIM HNPUMCHAKOTCS, TJIAaBHBIM 06p2130M, JJI1
HU3MCPCHHUA MaAJIbIX CBETOBLIX ITIOTOKOB (aCTpOHOMI/IH N OIITHYCCKAas



Dyvvy

yVYYy A

D

CIIEKTPOMETpHsI) M JUIsl PErUCTpallid KPaTKOBPEMEHHBIX CJIa0bIX CBETOBBIX
BCIIBIIIEK (siAepHAas (U3UKa U TEXHHUKA).

JIro6oe n300pakeHre MOYKHO paccMaTpHBaTh KaK MHOTOKAHAIBHYIO CHCTEMY
nepegayn  wHGOpPMALMKM, MPUYEM YHUCIO KAHAJIOB  BBIPAXKACTCS  YHCIIOM
paspelraeMbIX 3JIEMEHTOB TiepeaBaeMoro n3oopaxenus. JJist 3Toro ucroab3yercs
nHabop 10° + 10° mapajienbHbIX MUKPOKAHAIIOB, KaXIbIi M3 KOTOPHIX paboTaer
HE3aBUCHUMO, KaK OTACJIbHBIA KAHAJIBHBIN AJIEKTPOHHBIN YMHOXKHUTEb.

Puc. 1.7. Dnexrpudeckas cxema GOTOIIEKTPOHHOTO YMHOKUTEIIS:
® — cBeroBoit moTok; K — porokarom; 3, 3,2, D3 — TUHOBI,
A —anon; D — nenutens HanpsoKeHUs

KananbHblii yMHOXHTEIb — 3TO TPYOKa C IJIMHHOM, NPEBBILLIAIONIEH TUaMETP B
JecsATKU pa3 (oTHomeHue AIMHbI K auameTpy — 50). TpyOka umeeT mpoBOIsIIUe
CTeHKH, Oylarojapsi 4Yemy MpHIOKEHHAss MEXy TOpLAMHU Pa3HOCTh MOTEHLHAIOB
Pa3sHOCUTCSA TOKOM IO BCEH €€ IMHE. BHyTpu KaHana — BakyyM. BropudHo-
ANIEKTPOHHBIM 3MUTTEPOM CIIY>KMT BHYTPEHHSISI IOBEPXHOCTh KaHaia. [IpononbsHOE
AIIEKTPUYECKOE TI0JIe BHYTPU KaHajla COOOILIAeT »dJEKTPOHY CKOpPOCTh B
HAIpPAaBJICHUU K aHOAHOMY KOHILY TPYOKU. DIIEKTPOH yAapseTcs O CTEHKY paHblIIe,
4YeM BBUICTUT dYepe3 aHOJHOE TOpLEeBoe OTBepcTHe. BriOuThie mnpu 3TOM
BTOPUYHBIE AJIEKTPOHBI TAaK)K€ JBHUTAIOTCS B CTOPOHY aHOJAa U B CBOKO OYEpENb
coyaapsorcs co CTEHKOH u TaKk nainee.
B kauecTBe NOKPBITHUA UCIOJIB3YETCS IJIEHKA METAJNIMYECKOro CBUHLA JIHOO
BaHaueBO-pocharHoro crekia. Koadduiument ycuieHus: 10cTuraer

e+



108 + 10°, nmamerp kanana — 1 mm, umHa — 50 MM, HanpsbkeHne — okono 2 kB. Tlpu
CTOJIb OOJIBIIIOM YCUJIEHUH €CTh OMACHOCTh MOHHOW OOpaTHOI CBS3M: MOMAaJaHHe
MOHOB HAa BXOJ  BBI3bIBAET TNOBTOPHBIA  BJEKTPOHHBIM  CcuUTHaIL.  J{mda
mpeaoTBpamnieHus: 3Toro d(pdexra KaHaTbHBIM JJIEKTPOHHBIM  YMHOXHUTEISIM
NPUAAIOT  M30THYTYI0  QopMy (cnupanb). bonpmmmu  npeumyliecTBamMu
YMHOXHUTENEH SIPKOCTH C MHUKPOKAHAJIBHBIMHU IJIACTUHKAMU SIBISAIOTCA: 1) uX
KOMITAaKTHOCTb M JIETKasl CTHIKOBKA C OOBIYHOM (poToamnmapaTypoii; 2) ycKopstoiiee
HaNpsDKEHUE CPaBHUTEIBHO HEBEIMKO, CXeMa IMHUTAaHMs MPEAeNIbHO MpOoCTa, He
TpeOyeT MarHuTHOrO TMojds U MOoAGOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE
paspenieHue OomnpeenseTcss TOJbKO TeoMeTpued Habopa MHUKpPOKaHAloOB, He
3aBUCUT HU OT HANPSDKEHUs, HU OT YCWICHHS; 4) OHU HCKIIOYAIOT JIOKAJIbHBIC
nepecBeTku U ocieruienne HaOmoparens. MKII  ornuyaiorcs  BBICOKOM
MEXaHUYECKOW MPOYHOCTHIO U HE OOATCSI KOHTAKTa C aTMOC(EPHBIM BO3IYXOM, UX
MOYKHO TIEPEHOCUTH U3 Mpudopa B mpuodop.

Bo3MOXXHOCTM Hamlero 3peHus paccMaTpUBAaeT CHUCTEMa TEIJIOBUACHHUS.
TeroBuieHre TO3BOJSET MOJIYy4YaTh BUIUMOE H300paKEHHE 10 TEIIOBOMY
(uHdpakpacHOMY) COOCTBEHHOMY WJIM OTPAKEHHOMY H3JYYEHHIO, K KOTOPOMY HE
YyBCTBUTEJECH Haml ria3. [Ipubop, 4yBCTBUTENBHBIA K (POTOHAM, HCITYCKaeMbIM
Opy  TEIUIOBOM M3IYYEHUHU, HA3bIBACTCI NPUOOPOM «HOYHOTO BHUIACHUS.
OnTuyeckue CUTHAIBI MpeoOpasyroTcsi B AJIEKTPUYECKUE, KOTOpBIE 3aTeM
YCWJIMBAIOTCS M BOCHPOU3BOAATCS B BUAEC M300paKEHHS] HAa BHUJICOKOHTPOJIHLHOM
YCTPOMCTBE.

B 70-x romax ObLIM CO3[aHbl MPUHIMOUAIBHO HOBBIE, Oo0jiee MPOCThIE
YCTPONCTBA, B KOTOPBIX TEIUIOBOE u300pakeHHe, Oe3 mpeoOpa3oBaHUs B
ANEKTPUYECKUE CHUTHAJBI, MPOCHUPYETCS Ha JKpaH, MOKPBHITHIA TOHKUM CIIOEM
BEIIECTBA, HM3MEHSIONIETO CBOM ONTHYECKUE XapaKTepUCTUKu (KodhdUuimeHt
OTpaXEHUsI WM TPOIMYCKAHUS, WHTCHCUBHOCTh WJIM I1IBET CBEUCHHMsSI) IO
BO3JICHCTBUEM TEIJIOBOrO W3iydeHus. Ha skpaHe MOXHO HaOmoAaTh BUAMMbBIC
n3o0paxkennst u  (dororpadupoBath uUX. B kauecTBe TemmeparypHO-
YYBCTBUTEJILHBIX BEIIECTB MCIMOJIB3YIOTCS XKUAKUE KPUCTAILIbI, KPUCTALTNYECKUE
JTOMUHO(DOPBI, MOTYPOBOTHUKOBBIE TJICHKH, TOHKUE MAarHUTHBIE TUICHKH.

Cucrembl TEMJOBUACHUS MPUMEHSIOTCS i 0030pa MECTHOCTH, OXpaHbl
OKpyXarole cpeabl, OOHAPYKEHHsS JIECHBIX II0KapoB, KOHTPOJS KayecTBa
npoaykiuu. [IpeuMyinecTBoM CHUCTEM TEIUIOBUACHUS SIBISETCS MX CIOCOOHOCTH
paboTath B J11000€ BpeMsi CYTOK U B HEOJIATOTPUSTHBIX TIOTOIHBIX YCIOBHSIX.

2. METOA UBMEPEHU A

Jlnst mpoBeAeHust 1TabopaTopHOW paboThl Mcmosib3yercs yctaHoBka DIIK-10
(puc. 2.1). YcranoBKa 0O3BOJIIET UCCIIEA0BATh BOJbTAMIIEPHBIE XapPAKTEPUCTUKH B
IIMPOKOM  HHTEpBajJie  OCBelIeHHOCTeW. [Ipemensl wW3MepeHUs  aHOIHOTO
HarnpspbkeHus B npsimoMm pexume 0 + 5 B, B oOpatHom — 0 + 2,5 B. Ilpenensr
n3mepenust porotoka ot 0 10 9,99 MKA.



YcraHoBKa  COCTOMT M3  O0OBEKTa  KCCIENOBAaHUS M YCTpOWCTBa
M3MEPUTEIBHOTO, BBIITOJHEHHBIX B BHJIE KOHCTPYKTUBHO 3aKOHYEHHBIX W3JCIIHM,
yCTaHABIMBACMbIX Ha JIA0OPATOPHOM CTOJIE W COCIWHEHHBIX MEXIY CO00i
Kabernem.

OObekTa uccne0BaHusl KOHCTPYKTUBHO BBITIOJIHEH B BHJIE COOPHOTO KOPITyCa,
B KOTOPOM YCTaHOBJICHBI OCBETUTEJb (PTyTHas JaMIla) ¢ UCTOYHUKOM IUTaHUS,
0510k HHTep(PEpEHIMOHHBIX CBETOPMIBTPOB 1-4 U yCTpOWCTBA pETyIUPOBKU
ocBenieHHocTU. [lomoxkenne «0» Omoka CBETOQUIBTPOB  COOTBETCTBYET
MOJIOKEHUIO CBeTa 0e3 CBETOPUIBTPOB M MOXKET NPUMEHSTHCA JUISl CHSITHS
MHTETPAJIbHBIX BOJBTAMIIEPHBIX U JIFOKCAMIIEPHBIX XapPaKTEPUCTHK, A MOJIOKEHUE
«5» — mepeKphIBaCT JaMIly M UCIOJb3yeTca NIl ycTaHOBKM Hylsd. K kxopmycy ¢
MTOMOIIBIO KPOHIITEIHA MPUKPEIIEH YCUIUTENh (DOTOTOKA, Ha BEPXHIOIO KPBIMIKY
KOTOPOTO YCTAHABIIMBAIOTCS CMEHHBIC (POTOMPUEMHUKH C (poTodIeMeHTaMu D-8 u
@®-25. Ilpu yctaHoBke (HOTONPUEMHHKOB HX MPUEMHOE OKHO COBMEHIAIOT C
BBIXO/IHBIM OKHOM OCBETHUTENISI U 3aKPBHIBAIOT MPU MOMOITY OJICHIBI.

Ha mepennelt maHenmn O0OBEKTAa HWCCIACAOBAHUS HAXOMUTCS  CETEBOM
BBIKJIIOUATENh C WHAMKATOpPOM BKIIOUeHMs] ceTu. Ha 3anmuelt maHenn oObekTa
HCCIIEIOBAHUS PACTIOJIOAKEHBI KIIEMMa 3a3€MJICHHUS, JIEPHKATEIU MPEAOXpaHUTEIEH
U ceTeBOM IIHYp ¢ BUIKOW. Ha OOKOBOM CTEHKE PacHOJIOKEHO BBIXOJHOE OKHO
OCBETHTENISI M YCTPOWCTBA I CMEHBI HHTEP(HEPEHIIMOHHBIX CBETO(UIBTPOB
PETYIUPOBKH OCBEIIEHHOCTH. Ha OGOKOBBIX MOBEPXHOCTSIX YCHIIUTENS (POTOTOKA
PaCIOJIOKEHBl COCAMHUTEIBHBIN LIHYP C pa3beMOM JJIsl MOJKIIOYEHUS OOBEKTa
HCCIICIOBAHUS K YCTPONUCTBY U3MEPUTEIBLHOMY U PETYJSATOPHI OanaHca YCUIIUTEIIS
I'PYBO u TOYHO.




Puc. 2.1. YcranoBka ®IIK-10

YCTpOMCTBO  HM3MEPUTENIBHOE  BBINOJHEHO B BUAE  KOHCTPYKTHBHO
3aKOHYEHHOTO0 H31enus. B HeM NpuMeHeHa OJHOKpHUCTalbHas MHUKpo-OBM c
COOTBETCTBYIOIIIMMHU  JONOJHUTEIbHBIMA  YCTPOMCTBAMH,  IO3BOJISIIOLIUMHU
NPOU3BOJIUTh HU3MEpPEHUsS TOKa (POTORIEMEHTa, YCTAaHOBJIEHHOTO B OOBEKTE
UCCIICOBAHUS, YCTAaHABIMBaTh M U3MEPATh MHTAIOIIEE HANPSIKEHHE Ha
doTOdIEMEHTE, a TaKXKe OCYIIECTBIATh (YHKIMHM YIPABICHUS YCTaHOBKOU
(ycTaHOBKa PEXUMOB MPSMOrO0 WM OOpaTHOro M3MEpeHus W T.h.). B cocras
YCTPOMCTBA U3MEPUTEIBLHOTO BXOJAT TAKKE UCTOYHUKH €0 NTUTAHMUS.

Ha nmepenneii manenu ycTponcTBa U3MEPUTENBHOTO PA3MELIEHBI CIICIYIOIINE
opransl ynpaBieHuss u uHAukauuu: KHomka [IPAAMAS-OBPATHASA ¢
COOTBETCTBYIOIIIMMY UHAUKATOPAMH — MPEJHA3HAYECHA U1 BKJIIFOUEHUS MPSIMOTO U
00paTHOro peXUMOB M3MEpPEHUS; KHONKH «+», «-» U CBbPOC — npegHazHayeHsl
JUIs PEryJIMpOBKM HampsbKeHWs: Ha (OTOIIEMEHTE U ero cOpoca B HOJb;
UHIUKaTOpel B U MKA — mpenHa3HaudeHbl Uil MHAWKAUUW 3HAYEHUW BEJIMYHH
HanpspKeHus Ha poToanemMeHTe U (OTOTOKa B Mpoliecce padoThl.

Ha 3agHen nanenu yCcTponcTBa U3MEPUTEIIBHOTIO PACIIOJIOKEHBI BBIKIFOYATEIb
CETb, «xnemma 3a3zemiieHUs, JiepKaTelld  MpEJOXpaHUTENe  (3aKpbIThI
PEeIOXPaHUTETBLHOM CKOOO#), CceTeBOM MIHYp C BWIKOM M pa3zbeM s
HNOJKIIIOYEHHUS] 00BEKTa UCCIIETOBAHMS.

Y CTpOoHCTBO M3MEPUTENBHOE MPU TIOMOIIM CETEBOTO IIHYpPA TOIKIIIOYACTCS K
cetu 220 B, 50 I'm.

3. BBITIOJIHEHUE PABOTBI

3.1. BxitouuTs npuOOpHI B CETh.

3.2. YcTaHOBUTH B MOJIOKEHUE «5» OJIOK CBETOPMIBTPOB U PETYIATOPAMHU
OanmaHca yCHUJIMTENsl «rpy0o» U «TOYHO» OTPEryIUpoBaTh MOKa3aHUS
BOJIETMETPA U MUKPOAMIIEPMETpPa J10 HYJISL.

3.3. JlaTb J1amIie OCBETHTEJISI NPOrpeThecs B TeueHue 15 MunyT.

3.4. VYcranouts cBeTomibTp 1 (A =407 um).

3.5. CHATb  BOJBTAMIIEPHYIO  XapaKTEpPUCTHKY TPU  MaKCUMaJbHOU
OCBEIIEHHOCTU (KpailHee MOJIOKEHHUE KOJbLa YCTPOIMCTBA PETYIUPOBKHU
OCBEIIEHHOCTU MpPHU €ro MOBOPOTE MO YAaCOBOM CTpeENKe) AJA MPSMOTo
HanpsHKEHUs, TaHHbIe 3aHeCTy B Tabu. 3.1.

Tabnuya 3.1

uB| 0 /|05] 10| 15|20 |25 |30/ 35|40 45 50

I, MKA




3.6. HaxaTbh KHOIIKY «COpPOC» M YCTAaHOBUTH 00paTHOE HAMPSKEHUE.

3.7.  YMeHBIIUTH TOK O HYJIS U ONIPEACIINTD 3alIMPAIOLIEE HAIIPSIKEHHUE.

3.8.  CHSATb BOJBTAMIIEPHYIO XapaKTEPUCTHUKY MTPU MAKCUMAIILHON OCBEIIIEHHOCTH
JUIst 0OpaTHOTO HATIPSKEHUS, TAHHbIE 3aHECTH B Ta0II. 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. [Ilponenath myHKTHI 3.5-3.8 1151 MUHUMAJILHOM OCBEIIEHHOCTH (KpaiiHee
MOJIOKEHHE KOJbIA YCTPOMCTBA PEryJIMPOBKU OCBEIIEHHOCTH IPHU €ro
MOBOPOTE MPOTUB YaCOBOM CTPEIIKH).

3.10. Iloctpoutps rpaduku 3aBucumoctd |=f(U) nmns makcumanbHOM U
MHUHUMAaJbHON OCBEIIEHHOCTEW Ha MIJJIUMETPOBOM Oymare.

3.11. YcraHoBUTh cCBETOPMIBTp 4.

3.12. Ilponenars mnynkTel 3.5-3.7 u 3.9-3.10 pana ceeroduibtpa 4
(A =578 um).

3.13. CpaBuuts i1 cBetopuiabTpoB 1 1 4 Toku Hackienus npu U =5 B.

3.14. OnpenenuTh KUHETHUYECKYIO JHepruto  (oTodyekrpoHa g 1
ceetopunbtpa o Qopmyne | =eU, rne e — 3apsam snekTpoHa,
U — 3anmparoniee HanpsKeHUE.

3.15. OnpenenuTh MaKCUMaJIbHYI0 CKOpPOCTh (orosnekTpona s 1

2eU

cBetombTpa 1o popmyie Vmax = o » Tl M — Macca SIeKTPoHa.

3.16. Omnpenenuth pabOTy BBIXOAA r(]1)0T03J161<Tp0Ha u3 Meramwa s 1

hc

cBeTopmIbTpa o hopmyiie A= N —eU , Tine h — nocrosiHuas Ilnanka,
C - CKOPOCTh CBETa B BaKyyMe, A — JUIMHA BOJIHBI.

3.17. Onpenenuts KpacHyIo rpaHuiy horodddekra o popmyne Y0 = e

IMpumeyanus:

1. JImuHBI BOJH NPOIMyCKaHUSI UHTEPPEPEHIIMOHHBIX CBETOGUILTPOB: 407 HM
(1), 435 am (2), 546 am (3), 578 uM (4). B ckoOkax yka3zaHbl HOMeEpa
CBETO(UIIBTPOB, YKa3aHHbIE HA YCTAHOBKE.

2. 3HaK «MUHYC» TpU 0OPaTHOM peXUME U3MEPEHUST HE UHIUITUPYETCS.

3. PexxuMm pabOThl YCTaHOBKHM MPEPBIBUCTHIA — uepe3 Kaxable 45 MUHYT
paboThI nenaercs nepepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kakoit potorddext HazpiBacTcs BHEITHUM? OCHOBHBIC 3aKOHBI BHEIIIHETO
doTorhdexra.

2. OOBICHUTH 3aKOHBI POTOIPPEKTA C TOUKH 3PEHUs KBAHTOBOM TEOPHUHU.

3. MoxxHo 1 OOBSACHUTH (OTOIDPEKT ¢ TOUKM 3pEHHs KIACCHUYSCKOM
AIEKTPOAUHAMUKHN?

4. HazBatb THITBI (HOTORIIEMEHTOB.

5. lath ompeneneHuss CBETOBOTO IIOTOKA, OCBEUICHHOCTH, CHJIBI CBETa.
CdopmynupoBaTh 3aKOHBI OCBEIIEHHOCTH.

6. Uro Takoe  BTOpWYHAs  AJIEKTpOHHas  smuccus?  KoHCTpykius
(pOTORIEKTPOHHBIX YMHOXKHUTEIEH.

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

Kpurepun onenku:

— OueHka «5» CTaBUTHCS, €CIM yYaUIUHCS BBINOIHAET padoTy B MOJHOM 00BEME C
COOJIFOZICHUEM HEOOXOJMMOM TMOCIIEeI0BATeIbHOCTH TPOBEICHUS OMBITOB U
U3MEPEHMM;  CaMOCTOSITENIbHOM  pallMOHalIbHO  MOHTHUPYET  HEOOXOJIUMBbIE
000py10BaHUE; BCE OMBITH MPOBOJIUT B YCIOBHUSX U PEKHUMaX, 00€CIIeUMBAIOLINX
MOJTyY€HUE PAaBUIbHBIX PE3YJIbTAaTOB U BBIBOJOB; COOMIOAAET TPpeOOBAHUS MTPaBUII
0€30MacHOCTH TpyJa; B OTYETE MPABUIBLHO M aKKypaTHO BBINIOJHSET BCE 3aIUCH,
TaOJMUIBl, PUCYHKH, YEPTEXKH, I'pa(UKH, BBIYUCICHUS; MPABUIBHO BBIMOIHSIET
AHAJIN3 ITOIPEITHOCTEN.

— OueHka «4» CTaBUTCS, €CJIM BBINOJHEHbI TPEOOBAHUS K OLIEHKU «5», HO ObUIH
JOMYIIEHBl JBa-TPU HeIo4eTa, He Oojee OaHON HerpyOol OmHMOKH U OJHOTO
HEeJI0ueTa.

— OueHka «3» cTaBUTCA, €ciid paboOTa BBIIOJHEHA HE MOJIHOCTBIO, HO 00BbEM
BBIMOJTHEHHON YacTH TaKOB, IMO3BOJISIET MOJIYYWUTh MPABUIbHBIE PE3YyJIbTAThl U
BBIBOJIBI: €CJIM B XO/I€ MPOBEACHHUS OIbITA U U3MEPEHUM OBLITU TOMYIIEHBI OLIHOKH.
— Ormnenka «2» cTaBUTCS, €clid padOTa BBHINOJHEHA HE TIOJHOCTHIO U 00BEM
BBIMOJTHEHHON YacTh pabOT HE MO3BOJIAT CJENaTh MPaBUIIBHBIX BBIBOJIOB: €CIIH,
OMBITHI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIO/ICHUS TPOU3BOAMINCH HETTPABUIIBLHO.

Tema 6.2. ®u3uka aToMa ¥ ATOMHOTIO Si/Ipa

YcrHblii onpoc (YO)



1.B yeM 3akirodaeTcs SIBJICHUE PAIMOAKTUBHOCTH?

. KakoBa npupojia paanoakTUBHOTO U3Ty4eHUs?

. Hannmure 3ak0H paAMOaKTUBHOTO pacnaja.

. UTo Ha3bIBAIOT NEPUOAOM MOTypacnaaa?

. KakoBbI ycTpOMCTBO U JelicTBUE Kamephl Buiibcona u cueruunka I'efirepa?
. Pacckaxxute o mojenu spa o Msanenko - I'etizenoepry.

. UTo Ha3bIBalOT MACCOBBIM YHCIIOM?

. Kak onpenensroT nedeKkT Macchl U SHEPTUIO CBSI3U sapa?

. Uto Takoe sepHas peakuus?

10. YTo NOHUMAIOT NOJ UICKYCCTBEHHOM paJInO0aKTUBHOCTHIO?

. Kakyro siaepHyro peakunio Ha3bIBalOT LETHOW?

12. JlaiiTe MOHITHE KPUTHUYECKOU MAaCCHI.

13. Pacckaxkure 0 IOIy4YeHUU U IPUMEHEHNUN PAJUOAKTUBHBIX U30TOIIOB.

14. Pacckaxxute O epCIEeKTUBAX Pa3BUTUS AaTOMHOW SHEPIETHUKH.

15. Kakoe Ononoruyeckoe Bo3JeHCTBUE OKA3bIBAIOT PAIMOAKTUBHBIC U3ITYYCHUS
Ha KUBOW OpraHu3m?

16. Kakye yacTHIbl HAa3bIBAIOT 3JIEMEHTAPHBIMU?

O 00 1 ON Lt &~ W I

[am—
[am—

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

Kputepuun onieHku:

OtMmeTka «5»

MIOJTHO PaCKPBITO COJIEPKAHUE MaTepuaia

YETKO M MPaBUJILHO JIaHBI ONPEICIICHUS U PACKPBITO COJIEpKaHUE MOHITUIA, BEPHO
HCTIOJIb30BaHbl HAYYHbIC TEPMUHBI

JUISl JOKa3aTeIbCTBA UCTIOJIb30BAHbI PA3IMYHbIE YMEHUS, BHIBOJIBI U3 HAOJIIOACHUH,
OITLITOB

OTBET CaMOCTOSITEIILHBIN, UCITOIH30BaHbI paHee MPUOOPETCHHBIC 3HAHNUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEPKAHUE MaTepuaia

B OCHOBHOM IPAaBWJILHO JIaHbI ONIPEACIICHUS TOHATUN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBL.

OTBET CAMOCTOSITCIbHbBIN

onpeieSICHHs TOHSATUN HETIOJHBIE, TOMYIIEHb HE3HAYUTEIIbHbIE HAPYIICHUS
MTOCJIEA0OBATEILHOCTH HU3JIOKEHHUSI, HEOOIBIITHNE HETOYHOCTH IIPH UCIIOJIH30BAHUHT
Hay4HBIX TEPMUHOB WJIM B BBIBO/IAX U 000OIIEHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (MO3uLUs
MOHUMAIOLIUH )

OrMmeTka «3»
YCBOEHO OCHOBHOE COZICpKaHNEe yueOHOTO MaTeprala, HO U3JI0KEHO
dbparmeHTapHO, HE BCEr/ia MocieI0BaTeIbHO



ornpeJeeHus MOHATUI HEA0CTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HaOJI0JICHUM, IOMYIIECHBI OIIMOKHU MPU UX U3JI0KEHUU

JOTYIIEHBI OIMMOKN U HETOYHOCTH B UCIIOJIb30BAaHUN HAYYHOW TEPMUHOJIOTHH,
ornpe/ereHue MOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTtepa (IMO3UIUS KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YICOHOT0 MaTepraja He PaCKpPhITO

HE JIaHBl OTBETHI Ha BOIIPOCHI HABOISAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONPEICIICHUHN TOHITHH, PH UCTIOJIb30BaHUU
TEPMHUHOJIOTHH.

TecrupoBanue (T)

1. Kak Ha3pIBaeTCd MUHUMAJIbHAS TOPIKS YHEPTUHU, KOTOPAs U3JIy4aeTCs UIn
MOTJIOIIAETCA TEJIOM?

a) aToM

0) KBaHT

B) KOpPIyCKyJia

r) 3¢hup

1) KBapK

2. Kto otkpsut hoToanekrpudeckuit 3¢ dext o661 B 1887 roay (...)? Kto B 1888—
1890 rogax 3KcrepuMEHTAIBLHO UCCIeA0BAT POTOIIEKTpHICCKUM dPdekT (...)?
KTo BRIMOSMHMIT Hanboee MoJIHOE ucciieoBanne siBjaeHus Gotodddekra (...) B
1900 r.?

a) I'. I'epit; A. Croneros; M. ITnank

0) A. Ditareiin; I'. I'epig; A. CtoneroB

B) . I'epir; A. Croneros; ®. Jlenapn

r) A. DiiHmreiin; A. Cronetos; @. Jlenapa

n) A. Croneros; I'. I'epiy; A. DiiHIITEITH

3. U3 yero cocTout siapo aroma?

a) IPOTOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB

I') Y-KBaHTOB

1) SJIEKTPOHOB, HEUTPOHOB U MPOTOHOB

4. Kaxoil U3 JaHHBIX BEJIMYUH MTPONOPLHOHAIIBHA SJHEPTHs KBAHTA?
a) JUTMHE BOJIHBI.
0) yacToTe KojacOaHuM.



B) BpEMEHU U3TYUCHHSI.
T) 3JICKTPUYECKOMY 3apsy siapa.
1) CKOPOCTH (pOTOHA.

5.51BneHune uCycKaHus JIEKTPOHOB BEIIIECTBOM IO/ ICUCTBUEM
AJIEKTPOMATHUTHBIX M3TYYCHHU HAa3bIBACTCS:

a) DJIEKTPOJIU3.

0) ¢poTocuHTE3.

B) hotord ekt

T') DJICKTPH3AIIHSL.

1) yaapHasi HOHU3AIIUA.

€) peKkoMOuHaIHs.

6.[Ipeamoxui sIepHyo MOIeTh CTPOCHHUS aTOMA:
a) JI. TomricoH.

0) 3. Pezepdopn

B) A. bekkepenb.

r) B. T'eiizenbepr.

n) H. bop

7.0npenenure, B KAKAX U3 MEPEUYUCICHHBIX HUKE COCTOSTHAN BEIIECTBO MOXKET
HCITyCKaTh JTUHEWYATHIN CIIEKTP U3Ty4YCHUS?

1. TBep10€ COCTOSTHUE MPU BBICOKOM TEMIIEpaType

2. )KUJKOE COCTOSTHUE MPU BBICOKOW TEMIIEpaType

3. ra3000pa3HoOe COCTOSIHME IPU BBICOKOM TeMIeparype

4. ra3000pa3HOE COCTOSIHUE MPU HU3KOM TeMIiepaType

a) ToJIbKO 1.

0) ToaBKO 2.

B) TOJBKO 3.

I') TOJBKO 4.

n) B cocTosinusx 1 u 2.
€) B COCTOSIHUSIX 3 U 4.
) B TIOOOM COCTOSIHUMU.

8. Uto Takoe a-u3inyyeHue?

a) DNEeKTPOMArHUTHBIEC BOJIHBI
0) [ToTox HEHTPOHOB

B) [loTok mpoToHOB

r) [ToTok simep aTOMOB renus
1) HET IPaBUILHOTO OTBETA

9. Yto onpenenseT aTOMHbIA HOMED JieMeHTa Z?
a) CKOJIBKO B SIIpE€ HaXOAUTCS AJICKTPOHOB
0) CKOJIBKO B SIJIp€ HAXOJIUTCSI HEUTPOHOB



B) CKOJIBKO B SIPE HAXOUTCS TaMMa-KBaHTOB
T') CKOJIBKO B SI/IpE€ HaXOUTCS POTOHOB
1) 3aTPyAHSIOCH OTBETUTH

10. Yo Takoe nepuon nosypacnana T-painoakTUBHBIX saep?

a) BpeMs, B TEUEHUE KOTOPOTO YHCIIO PaJHMOAaKTUBHBIX sifiep B o0pasiie
yMeHb1aercs B 10 pa3

0) Bpems, B TEUEHUE KOTOPOT'0 YUCIIO PaIMOaKTUBHBIX sifiep B oOpasLe
yYMEHbIIAETCs B 2 pas3a

B) BpeMsi, I10 MCTEUEHHH KOTOPOTO B PAIHOAKTUBHOM 06PasIie OCTaHeTes \2
pPaZlOaKTUBHBIX STEP

I') BpeMsl, B TEUEHUE KOTOPOTO YUCIIO PAIMOAKTUBHBIX SAEp B 00pa3ue
ymenbiaercs B 50 pa3

1) 3aTPyAHSIOCH OTBETUTH

11.113 aroMHOTO si/jpa B pe3yJIbTaTe CaMOIIPOU3BOJIBHOTO MTPEBPAIICHHS BBLUIECTEIIO
AJIPO aToMa Telirs. DTO OTHOCUTCSA K CIEAYIOIIEMY BUY paIuOaKTUBHOTO
pacnaja:

a) anb(da-pacmna.

0) Oera-pacra.

B) TaMMa-HU3JIy4YeHuE.

') MPOTOHHBIN pacmaj

1) IBYXIPOTOHHBIN pacraj

12.KoappunueHT nponopunoHanbHOCTA MEXAY SHEPTrUel KBaHTa U YaCTOTON
KOJIeOaHMI1 Ha3bIBAETCS:

a) moctossHHas bonbiMana.

0) nocrostHHas Punbepra.

B) MOCTOSIHHAsT ABOTapO

r) nocrosHHass Dapazesi.

n) noctostHHas [lnanka

13. YUto Takoe KpuTHUYECKasi Macca BEIIeCTBA?

a) HaMMEHbIIIasi Macca JIEeIAIIErocs BEIIECTBa, IPU KOTOPOU yKE MOXKET
MPOTEKATh LICTHAs sJIepHAs PEAKIIUS ICTICHUS

0) Macca Jesmerocs: BEMecTBa, paBHasi MOJIIPHON Macce 3TOr0 BEIIeCcTBa
B) Macca JIeJIAIIErocs BEeIIECTBA, MOJHOCTHIO 3aMOJIHSIONIAs AKTUBHYIO 30HY
peakTopa

') Macca JelsIerocsi BEuecTna, papHas 235 Kr

1) 3aTPyAHSIOCH OTBETUTH

14. Yto u3 HUKE MEPEUNCICHHOTO MOXKET OBITh 3aMENTIUTEISIMUA HEHTPOHOB B
SIZIGPHOM peakTope?

a) TshKenast BoJa uiu rpadut

0) 60p nu KagMui



B) JK€JI€30 WU HUKEb
r) OETOH WJIU TIeCOK
1) 3aTPyAHSIOCH OTBETUTH

15. Uccnenyemslil oOpasen, conepxaiinii N paAloakTUBHBIX A1€p, CHavaaa
oxnaxnaarT 10 —40 °C, a 3aTeM momeniaroT B MarHuTHoe mnose. 3mMeHuTes au npu
ATOM KOJIMYECTBO PAIMOAKTUBHBIX si/Iep, KOTOPHIE paclaiuch 3a BpeMsl, paBHOE
JIBYM TiepuojiaM ToJrypacmnaja’?

a) U3MEHUTCS HE3HAYUTEIHHO

0) U3MEHUTCS TOJIBKO MPU OXJIAKICHUHU o0pasia

B) U3MEHUTCS TOJIHKO MTPH BHECEHUH B MAarHUTHOE T10JIE

I') U3MEHUTCS, €CJIM 00pa3el] CHavYajla OXJIaJuTh, a 3aTEM BHECTH B MAarHUTHOE
nosie

1) HE U3MEHUTCS

KonTtpomupyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:

Ne Bonipoca 1{2/3/4/5/6/78|9 [1011 12|13 |14 |15

IlpaBuiabHblii ([0 | BB |0 |B|O|B|r (I |0 |a |1 |a (a |1
OTBET

Kpurepun onenku:

— «2» BBICTABJISIETCS] 00yYaIOIIEMYCsl, €CJIM HaOpas MeHee 5 0asioB;
— «3» BBICTaBIIsIETCS 00yUaronemycs, 3a 8-6 0asos;

— «4» BBICTaBIISIETCS OOyyUatromemycs, 3a 9-11 6amos;

— «5» BBICTaBIIsIETCS 0Oyyaroiemycs, 3a 6osiee 12 6ayLioB.

3aganus 1 camocrosiTesIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

Pa3BuTHE B3III5/10B Ha CTPOEHUE BEILIECTBA.
Mogenu cTpoeHHsi aTOMHOTO Sipa.
3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTPaX BOAOPO/IA.
SnepHas monenb atoma.

OmneiTel 3.Pe3epdopaa.

Mogens atoma Bogopoaa no H.bopy.

KBanrtoBsie nocrynars! bopa.

Jlazepsl.

XN B DD =



9. PannmoakTUBHOCTb.

10.3aK0H paAOaKTUBHOIO pacnaja.

11.PaguoakTBHBIE TIPEBPAIICHUS.

12.CiocoObl HAOMIOICHUS M PETUCTPALIUM 3aPSKEHHBIX YaCTHII.
13.9¢dext BaBunona - UepeHkona.

14.ITosryuyeHne paguoaKTUBHBIX U30TOIOB M UX TPUMEHEHHUE.
15.bruonornyeckoe A€MCTBUE PAUOAKTUBHBIX U3TYYEHUM.
16.2nemMeHTapHbIE YaCTUIIHI.

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

Kpurepun onenku:

OtMmeTtka «5»

IIOJTHO PACKPBITO COJIEPKAHUE MaTepUaia

YETKO W MPABUJILHO JJAHBI OIIPEAEIICHUS U PACKPBITO COAEPIKAHNUE ITOHATUI, BEPHO
UCII0JIb30BAaHbl HAYYHBIC TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI Pa3IMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OMBITOB

OTBET CAMOCTOSITENbHBIN, UCIIOJIb30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COAEPKaHUE MaTepuaia

B OCHOBHOM IPABWJILHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

omnpeeIeHUs TOHATUI HEMOJIHbIC, IOMYIICHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JIOXKEHUSI, HEOOBIITNE HETOYHOCTH TIPU UCIIOJIb30BAHUHU
Hay4YHBIX TEPMHUHOB WJIH B BBIBOJAX U 00OOIIEHUSIX

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (O3S
TOHUMAFOIITHHA)

Otmetka «3»

YCBOCHO OCHOBHOE COZIEp>KaHHUE yIeOHOTO MaTepHraia, HO H3JI0KEHO
¢dbparMeHTapHO, HE BCET/a MOCIEA0BATEIILHO

OnpeieSICHHs] OHSITUI HEJOCTATOUYHO YETKHE

HE HCIOJB30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIEHUS U3
HaOII0/ICHUM, TOMYIIEHBI OITMOKU MPU UX U3JI0KEHUU

JOTYIIEHBI OITMOKN M HETOYHOCTH B UCTIOJB30BAHUH HAYYHOW TEPMUHOJIOTHH,
OIPEICIICHUE TTOHSITHI

MPAaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (IO3UIHsS KPUTHUK)

OrMmeTka «2»



® OCHOBHOE COJIEpKaHHe Y4eOHOro MaTepuasa He PacKpbITO

® HE JaHbl OTBETHI HA BOIPOCHI HABOJALIEI0 U KOHKPETU3UPYIOLIETO XapaKTepa
JIOTTYIIIEHBI TPYOBIC OITMOKH B OTIPEICIICHUH TIOHSITHMA, IPU UCTIOJIb30BaHUHT
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlaGopaTopnas padora Ne 17
HN3y4yeHue TPEKOB 3apSAKEHHBIX YACTHIL 110 TOTOBbIM oTorpadusim.

[leJb: OOBSCHUTD XapaKTep ABUKEHUS 3aPSHKEHHBIX YaCTHII.
Qo6opyiaoBanme: Qororpaduu TPEeKOB 3apsHKEHHBIX YaCTHI], MOJYYCHHBIX B
kamepe BuibcoHa, my3bIpbKOBOM KaMepe U (POTOIMYIBCHUH.

Teopernueckoe 000CHOBaHME

[Ipu BeINOTHEHUHU TaHHOW 1a00OPaTOPHOU pabOThI CleAyeT TOMHUTB, UTO:
a. JUIMHA TpeKa TeM OoJbllie, 4eM OOJIbIlIe SHEPTHs YaCTULIbI (M YeM
MEHBIIIE IJIOTHOCTb CPEJIb);

b. TOJIIHHA TPCKa TCM 6OJILIHC, yeM OOJIbIIIe 3apsAaa 4aCTUulbl 1 YCM
MCHBIIIC €€ CKOPOCTD,

C. TIpU JBWMIKEHUU 3apsHKEHHOM YaCTHUIIBI B MATHUTHOM II0JI€ TPEK e¢
MOJTy4aeTCsl ICKPUBIICHHBIM, IPUYEM PaINyC KPUBU3HBI TPEKA TEM
OoJibiiie, YeM OOJIbIIIE Macca M CKOPOCTh YaCTHUIIBI M YeM MEHBIIIC €€
3aps A MOIYJIb HHIYKIIMHM MarHUTHOTO TTOJIS:

d. yactuua gBUranach OT KOHIA TpeKa ¢ OONBIIUM PauyCcOM KPUBHU3HBI K
KOHILY C MEHBIIIUM PalnyCcOM KPUBHU3HBI (paJlyC KPUBU3HBI 110 MEpe
JBW)KCHUS YMEHBILIAETCs, TAK KaK U3-3a COIPOTUBIICHUS CPEJIbI
YMEHBILIAETCSI CKOPOCTh YACTHIIbI).

Ilo PAJIOK BbINOJHCHWSA QﬂﬁOTbl

3adanue 1. Ha nByX u3 Tpex npeacTaBieHHbIX BaM (potorpaduii (puc. 1,
2 u 3) n300pakeHbl TPEKU YACTHULI, IBUXKYIIUXCSI B MATHUTHOM TIOJIE.
Vkaxure Ha kakux. OTBET 000CHYHTE.

3adanue 2. Paccmotpute GoTOrpauio TpeKoB 0i-4aCTHII,
JBUTABIIUXCS B Kamepe Bunbcona (puc. 1), u oTBeThTE Ha
JTAHHBIE HUYKE BOIMPOCHI:

1. B xakoM HampaBJICHUHU JBUTAIUCH O-YACTUIIBI?

2. JlnuHa TPEeKOB O-4aCTUI] MPUMEPHO ouHaKoBa. O




YeM 3TO TOBOPHUT?
3. Kak MeHsu1ach TONIIMHA TPEKa O Mepe ABMKEHUS yacThL? YTo U3 3TOr0
cienyer?

3aodanue 3. Ha pucynke 2 nana ¢ororpadus
TPEKOB 0-4acTHIl B Kamepe BuibcoHa,
HAXOJUBILEHCS B MATHUTHOM TOJIE.
Omnpenenute 1o 3ToM poTorpadun:
1. Tlouyemy MEHSUIUCH pagnyc
KPUBH3HBI M TOJIIIIUHA TPEKOB T10
Mepe JIBH>KEHHSI 0.-4acTHUI?

2. B Kakyo CTOpOHY ABUTAIUCH YaCTHIIbI?

3adanue 4. Ha pucynke 3 gana ¢ororpadus Tpeka 3JeKTpoHa B
My3bIPbKOBOI KaMepe, HAXOAUBIIEICS B MArHUTHOM 1oJ1e. OnpeaenuTe 1mno
aToi pororpadun:

1. Tlouemy Tpek umeet hopmy cnivpanu?

2. B xakoM HampaBJICHUU JBUTAICS JJIEKTPOH?

3. YTO MOTJIO MOCITYKUTh IPUINHOU
TOT'0, YTO TPEK IEKTPOHA HA PUCYHKE
3 ropaszio JJIMHHEE TPEKOB (- YACTHULL
Ha PUCYHKE 2

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

Kputepun ouenku:

— OmneHka «5» CTaBUTHCS, €CIIA YUalTUKCS BBITIOIHSAET paboTy B MOJHOM 00BEME C
COOJIIOJICHUEM HEOOXOAMMOW MOCJEI0BATEIbHOCTH TPOBEACHUSI OINbBITOB U
U3MEPEHUI;  CaMOCTOSITEIbHOW  PallMOHAIbBHO  MOHTHPYET  HEOO0XOJIUMbIe
00opy0BaHUE; BCE OMBITHI MMPOBOJUT B YCIOBUSIX U PEKUMaX, 00€CTICUNBAIOIITNX
MOJTyYeHUE TTPABUIIHHBIX PE3YJIBTATOB M BBIBOJIOB; COOIOAET TPEOOBAHMS TIPABIIT
0€30macHOCTH TPy/Aa; B OTYETE MPABMWIHHO M aKKYpPaTHO BBHITIOJNHSET BCE 3aIlNCH,



TaOJMUIBl, PUCYHKH, YEPTEXKH, Ipa(UKH, BBIYUCICHUS; MPABUWIBHO BBINOIHSIET
aHaJIU3 MOTPEIIHOCTEH.

— Onenka «4» CTaBUTCS, €CJIM BBIMOJTHEHBI TPEOOBaHMS K OLEHKU «5», HO ObUIH
JIOTYILIEHbI JBa-TpU HeJodeTa, He Oojee OMHOM Herpy0oil OIMOKH M OJHOTO
He/l04eTa.

— OueHka «3» cTaBUTCS, €ciaM paboTa BBHINOJIHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOTHEHHOM YacTH TaKOB, IMO3BOJSET MOJYYUTh MPABUIBHBIE PE3YyJIbTAThl U
BBIBOJIbI: €CJIM B XO/I€ IPOBEACHHUS OIbITa U U3MEPEHUM OBLIN TOMYIIEHB! OLIMOKHU.
— Onenka «2» craBUTCS, €ciid paboTa BBIIOJIHEHA HE IMOJHOCTBIO U 00BEM
BBINIOJIHEHHON 4acTU pabOT HE IMO3BOJIAT cJlielaTh NPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIEHUSI, HA0JIIOIEHUS TIPOU3BOAMINCH HEIPABUIIBHO.

Konrpoabnas padora Ne 6
ITo pa3neny «JjieMeHTbI KBAHTOBOW (PU3UKHN»

Bapuanr 1.
JlaiiTe XapakTepUCTUKY (PU3NYECKOTO SIBICHUS: aHHUTUIISALUS.
JlaliTe XapakTepUCTHUKY 3aKOHA PaJUOAaKTUBHOIO pacIaja.
Kakyro MakcumManpHy0 KHHETHYECKYIO SHEPTHIO UMEIOT JIEKTPOHBI, BEIPBAHHBIE
U3 okcuja 6apus, pu o0IydyeHUur cBeToM ¢ yactotoit 1015 ['?
Bapmuanr 2.
JlaliTe XapakTEpUCTUKY IUIAHETAPHOW MOJEIN CTPOEHHUS aTOMA.
JlaiiTe XapakTepUCTHKY (DU3NIECKOTO YCTPOIHCTBA: (HOTOIIEMEHT.
AKTUBHOCTb PaJIMOAKTUBHOIO 3JIEMEHTA YMEHbIINIACH B 4 pa3a 3a 8 cyrok. Haittu
[IEpUOJ IoJypacnaja.
Bapuanr 3.
JlaliTe XapakTEpUCTUKY MOJAEIN CTPOEHUSI aTOMHOTO SIpa.
JlaiiTe XapakTepuCTUKy TeOpuu DUHIITEHA 151 hoTodPdekTa.
Haiitu yactoty usnydenus, macca (POTOHOB KOTOPOTO paBHA MacCe MOKOS
3JeKTpoHa?
Bapuanr 4.
JlaliTe XapakTepUCTUKY KBAHTOBOW MOJEIIN CTPOCHUS aTOMA.
JlaliTe XapakTepUCTUKY TEOPUU OTHOCUTEIIBHOCTH.
Haiitu sHepruro cBa3u sapa nevirepus 21H?
Bapmuanr 3.
JlaiiTe XxapakTepucTuky GU3HMUECKOTO SIBJICHUS: TEPMOSIIEpHAst peaKkiusl.
JlaiiTe XxapakTepuCTHKY (PU3MIECKOr0 YCTPOKUCTBA: Kamepa Buibscona.
Onpenenure sHEPru0 GOTOHOB, COOTBETCTBYIOIIMX HanbOoIee JUIMHHBIM BOJIHAM
BUJIMMOM 4acTH criektpa 760 HM.
Bapuanr 6.
JlaiiTe xapakTepucTHKy Puzndeckoro sBieHus: GoTodh exT.
JlaiiTe XxapakTepuCTUKy (PU3NYECKOro ycTporcTBa: cuétuuk I eirepa.



Hanummure peakuuto, ecnu npu 6omOapaupoBke 6opa 105B Helitponamu u3
oOpa3oBaBIerocs sifipa BbIOpachiBaeTcs anb(ha-yacTulia.
Bapmuanr 7.
JlaiiTe XxapakTepUCTUKY (PU3NYECKOTO SBJICHUS: PAIMOAKTUBHOCTbD.
JlaiiTe XxapakTepuCTUKY (PU3HUECKOTO YCTPOMCTBA: J1a3ep.
Haiitu xpacuyto rpanuity ¢pororddexra 1 Kamusl.
Bapuant 8.
JlariTe XapakTepucTuKy runoressl [imanka.
JlaiiTe XapakTepucTuky GU3MUYECKOT0 YCTPOMCTBA: SAEPHBINA PEAKTOP.
Kaxkas sHeprus BelIensaeTcs Ipu pEAKIIAN:

31H + 21H 42He + 10n?

Kontpomupyemsie komnerennuu: 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 pabOTY, BHIMOJHEHHYIO TTOJIHOCTHIO 0€3 OIMOOK U HEJ0UYETOB.

- «4» cTaBUTHCS 32 pabOTY, BBHITIOJIHEHHYIO TIOJIHOCTHIO, HO MPU HAJIMYUU B HEMl HE
OoJiee oJIHOM TPyOOM M OAHOM HerpyOoi OmMMOKH W OJHOTO HejoueTa, He Oolee
TpEX HEI0YETOB.

- «3» CTaBUTHCS, €CIIM CTYACHT MPABWIBLHO BBIMOJIHWI HE MeHee 2/3 Bcel padoThl
WM JOMyCTUI He Oosiee OJHOM rpyOoil OmMOKM W JBYX HEAOYETOB, HE Ooiee
OJHOU rpy0Ooii U ofHOM HerpyOol omuOKH, HE OoJjiee TpeX HErpyObIX OIIHUOOK,
OJIHOM HerpyOoU OMUOKH U TPEX HEIOUETOB, TPU HATUYUU 4-5 HEI0YETOB.

- «2» CTaBUTHCS, €CJIM YUCIIO OMIMOOK U HEJIOUYETOB MPEBBICUIIO HOPMY OIICHKHU «3»
WJIM MPAaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.



Ta6auna 3 - Popma nHGOPMALMOHHON KAPTHI 0aHKA TECTOBBIX 3aJaHUI

HaumenoBanue Bcero Kommaectso gopm T3 Kontponupyembie
pa3zaenos T3 OtkpeITOr0 | 3aKpBITOTO Ha YnopsnoueHue KOMIIETEHLINU
THIA THIA COOTBETCTBHE
Paznea 1. MexaHuka 3 3 OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nea 2. Moaekyasipaast 2 2 OK 01-OK 07; JI.1.-
(pu3uKa U OCHOBBI JI1.6.; M.1.-M..6.;
TePMOAUHAMHUKH I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Paznen 3. 5 5 OK 01-OK 07; JI.1.-
DIeKTPOAMHAMHUKA JI1.6.; M.1.-M..6.;
I1.1.-I11.7.; JIP2, JIP4,
JIP23, JIP30
Paznen 4 Koseoanus n 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JL.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Paznea 5. OnTuka 1 1 OK 01-OK 05; JI.1.-
J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Pa3znea 6. DiaeMeHThI 1 1 OK 01-OK 07; JI.1.-
KBaHTOBOM (pu3uKu JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30




Ilepeyens BONPoCcoB (3a1a4)
JJISI IPOMEKYTOUYHOM aTTecTannu (3K3aMeH/3a4eT)

Teoperudeckune BONPOCHI
1. Mexannueckoe aBuxkeHHe. OTHOCUTENBHOCTh IBMKEHUA. CUCTEMA OTCYETA.
MarepuanbHas TOUKa.
2. PaBHOMepHOE M paBHOYCKOPEHHOE MPSMOJMHEHWHBIEC TBIKEHUS (POPMYIIBI U
rpaduKy, OMUCHIBAIOIINE TAHHBIC IBMXKCHHUS).
3. JIBWKEHME IO OKPYKHOCTH C IIOCTOSHHOW 10 MOJYJIFO CKOPOCThIO. KnHemaTuka
JIBUKEHHS KOJIECHOM Maphl.
4.  Cwuia. Macca. 3akonbl HeroToHa.
5. 3akoH BceMUpHOTO TAroTeHus. I'paButanmonHoe mnoisie. Cuna Tsxkectu. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cuia TpeHUs.
7. Hmnynbc Tena. 3aKOH COXPaHEHUs UMITYJIbCa U PEAKTUBHOE JIBUKEHUE.
8. Pabora m momHOCTh. MexaHnuueckasi 3Heprusi U €€ BHUJIbI. 3aKOH COXPaHEHUS
DHEPIHUU.
9.  OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU Ta3a.
10. OObsicHeHHe arperaTHbIX COCTOSIHUA BEUIECTBA Ha OCHOBE AaTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUIA.
11. Temmneparypa, Kak Mepa CpeaHEd KHHETUYECKOW SHEPruud XaOTHUYHOIO
JBIKEHUS MOJIEKYII. TepMoauHaMuyeckast mkaina Temneparyp. AOCOIIOTHBIN HYJIb.
12. Moaens uaeanbHoro raza. OcnoBHoe ypaBHenue MKT.
13. HacellieHHbIe ¥ HEHACHILIEHHbBIE NTaphl. BiaxkHOCTH BO3yXA.
14. Mopenb cTtpoeHus )XUAKOCTH. [[0BEpXHOCTHOE HATSKEHUE U CMAYMBAHUE.
Kanumisipasie sBieHusI.
15. Mogenb cTpoeHus TBEPABIX Tesl. MexaHnuecKrue CBOMCTBA TBEPABIX TEIl.
16. Buyrtpennsis oHeprus u cnocoObl €€ wu3MmeHeHus. IlepBbIii  3akoH
TEPMOJIMHAMUKH.
17. Tlpunuun gevictBus tertoBor Mamuubl. KITJL TerutoBoro aBuraress.
18. B3aummopeicTBHE 3apsSKEHHBIX TE. DIEKTPUUYECKUU 3apsi. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
19. 3akon KynoHa. DiekTpudeckoe mojie U ero XapakTEPUCTUKH.
20. DOnexrtpuueckas EMKocTh. KoHAEHCATOPBI.
21. TlocrosHHBIN 3eKTpuyYecKuil TOK. Cuiia TOKa, HAPSIKEHUE, JIEKTPUUECKOE
COIPOTHUBJIEHHE.
22. llapannenbHOE U MOCIEI0BATEIbHOE COCIMHEHUE TPOBOJHUKOB
23. 3axon Oma 115 yyacTka nenu u noyiHoi nenu. 3/1C uctouHuka Toka.
24. PaboTta 1 MONIIHOCTh TOCTOSTHHOTO TOKa. 3akoH J[oyms-JIenma.
25. TlonynpoBOJHHUKHU. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTH
MOJYTPOBOJHUKOB
26. MaruutHoe nosie. MarHuTHOE MOJ€ NOCTOSIHHBIX MAarHUTOB U MarHUTHOE TOJIE
PsIMOTO TOKA.
27. MWHAaykuust MarHuTHOTO 1oJisi. MarHUTHBINA MOTOK.
28. Cuna Amnepa. 3akoH Amriepa.



29. SIBneHue 3JEKTPOMArHUTHOM MHIYKIIMU U 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLIHUU
QDapanes.

30. IlpaBwuio Jlenna.

31. BuxpeBoe 3JIEKTPUYECKOE TOJIE.

32. Camoumnaykuus. DJIC camonHaykunud. MHIYKTUBHOCTh. DHEPIUsi MATHUTHOTO
OJISL.

33. MexaHuueckue Kojie0aHusl U UX XapaKTePUCTUKH.

34. CBoOojnHBIC U BHIHYXICHHBIC KoeOaHus1. Pesonanc. Konebanust MOCTOB.

35. TlpeBpaiilieHre SHEPTUU IPU KOJIeOATEIHbHOM JBUKEHUU.

36. Mexannueckue BOJIHBI. Buapl BoJIH XapaKTEPUCTUKHU BOJIH. 3BYKOBBIE BOJIHBI.
37. CBoOonHbIE PIEKTPOMArHUTHBIE KoJieOaHusi B KOHTYpe. [IpeBpalienue sHepruu
B KoJie0aTenbHOM KOHType. Popmyina ToMcoHa.

38. Ilepemennslii TOK. [lomydyeHne nepeMeHHOr0 TOKa

39. AKTHBHOE CONPOTHUBIICHHUE B LIENN IIEPEMEHHOTO TOKA. /[elCTBYIOINE 3HAYEHNUS
TOKA U HanpsHKeHUs1. MOITHOCTh TEPEMEHHOTO TOKA.

40. Karyiika MHAYKTUBHOCTH B LEMH EPEMEHHOTO TOKA.

41. KonpaeHcarop B LEMU NEPEMEHHOTO TOKA.

42. Tpanchopmarop. [lepenada u pacnpeaenenme 31eKTPOIHEPTUH.

43. DNEeKTpOMarHWTHOE TMOJE€ W  DJIEKTPOMAarHUTHbIE  BOJHBL. — CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH.

44. @uznyecKrue OCHOBBI PAIUOCBS3H.

45. DnexTpoMarHuTHas npupoja cBera. CKOpoCTh CBeTa. 3aBUCUMOCTh MEXITY
JUTMHHOW BOJIH M YACTOTOM AJIEKTPOMAarHUTHBIX KOJIEOAHHM.

46. 3akoH oTpaxeHus U npejaomiieHus ceera. [loaHoe oTpaxkeHue cBeTa.

47. Wnrepdepenuus cBera, uppakiius CBeTa.

48. Jlucniepcus cBeTa.

49. Tlonsapuzauus cBeTa.

50. IIIkana 31€KTPOMArHUTHBIX U3Ty4YCHHUI.

51. KBanroBas npupoja cera. Ksanrosas runotesa [Inanka.

52. ®otoaddexT, ero 3akoHsl. [I[pumenenue pororddekra.

53. VYpaBHenue DiiHmTeHA 17151 hoTOADPEKTa.

54. Mogens atoma Pesepdopaa u bopa. YpoBuu sHepruu B atrome. M3inydenue u
MOTJIOIIEHUE dHEPruu aToMoM. KBaHTOBaHME YHEPTUH.

55. TlpuHumn neMcTBUS U UCHOJIb30BAHUE JIA3epa.

56. PaanoakTuBHBIC U3TYyUYEHHS U UX BO3JACHCTBHE HA )KUBbIE OPraHU3MBI.

57. CoctaB aroMHbIX sifep. SnepHbie cunbl. JledekT Macchl. DHEprus CBA3U
aTOMHBIX sIZIEP.

58. SnepHple peakuuu. OHEPreTUUECKUM BBIXOA sAepHOM peaknuu. [lemHas
peaKIus IeeHus.

59. TepMosiiepHbIE peakIuu



KauecTBeHHBIE 3aa4H
1. Benmocunenucr ener mo poBHOW mpsimoi nopore. Kakue neramu Benocuriena
JBHXKYTCSI OTHOCUTEIBHO 3€MJIM MO MPSMOJUHEWHBIM TPACKTOPUSAM, & KaKue — IO
KPUBOJIMHEHBIM?
2. OT KakoW CKOpOCTHU — CpeAHEH WM MIHOBEHHOM — 3aBUCHUT CTEICHb
MOBPEXKJCHNUS aBTOMOOWIS TPU aBapUilHOM CTOJIKHOBEHUHU C TMPEMSITCTBUEM Ha
CBOEM MyTH?
3. [IBa moe3na uAayT HaBCTPEUy APYT APYTY: OAMH — PA3rOHSETCS B HAIIPaBICHUHU Ha
CeBep; JIPYroil — TOPMO3HUT B I0KHOM HarpasiieHuu. Kak HampaBiieHbl YCKOpPEHUs
O€3/0B?
4. Tpu Tena OpOIIEHBI Tak: MEPBOE — BHU3 0€3 HAYAIbHON CKOPOCTHU, BTOPOE —
BHHU3 C HAa4aJbHOM CKOPOCTBIO, TPEThe — BBEpX. OJMHAKOBBI JIU YCKOPEHUS 3THUX
Ten?
5. SlBnseTcs nu NWHEWHAs CKOPOCTh IMOCTOSIHHOW BEIMYMHON MPU PaBHOMEPHOM
JIBH>KCHUU TeJa MO OKPYKHOCTHU?
6. [louemy Henb3s nepederarh yauily nepes OJu3Ko UAyIIUM TpaHcrnopTom? B uem
MPUYMHA TOTO, YTO BOJIUTEIIb HE MOYKET Cpa3y OCTAHOBUThH aBTOMAILUHY ?
7. bapoH MrioHxray3eH yTBEp KJad, 4TO BBITALIWI caM ce0s u3 00JI0Ta 3a BOJIOCHI.
O00CHOBAaTh HEBO3MOKHOCTB 3TOTO.
8. Temoxon nMpu CTOJKHOBEHUU C JIOAKON MOXET MOTOMUTH €€ 0€3 BCIKUX IS ce0s
noBpexaeHuid. Kak 3To cornmacyercsi ¢ paBeHCTBOM MOAYJIEH CHJT B3aUMOJEHCTBUSA ?
9. Kakas cuiia 3acTaBiisieT 3eMIIIO M APYTUE TUIAHETHI ABUTaThcs BOKpYTr ConHna?
10.Mexy nByMs TenaMu AEHCTBYET CUJla BCEMUPHOTO TAroTeHus. Eciu maccy
OIHOTO W3 TeJN YBEIWYUTh, HANpPUMEpP BJBOE, a PACCTOSIHUE MEXKIY TelIaMH
COXPaHUTh MPEKHUM, TO U3MEHHUTCS JIM CUJIA TATOTeHHs Mexay Humu? Ecium
W3MEHHUTCS, TO Kak?
11.IputsaruBaetcs i 3eMJIs K BUCSIIIEMY Ha BETKE SOJIOKY?
12.Nmeet nu Bec Opycok, Jexarniuii Ha crone? [lamarommii co ctona?
13.ITouemy nagarOT HA 3EMJTIO KaIIu JOXK/s1, KpYITUHKH Tpajaa?
14.Koraa BO3HUKAIOT CUJIBI TPEHUS TTOKOS? CUJIbI TPEHUS CKOJIBKEHUSI? CUITbI TPEHUS
KayeHus?
15.IpuBenure npuMepsl, KOrga TPEHUE BPEAHO U KOTJa MOJIE3HO.
16. Ha cTonuke B BaroHe noesja jexar kopooka koHpet u si061moxo. [louemy B Havaie
JBIDKCHUS sIOJIOKO TOKATUIIOCh Ha3aj] (OTHOCUTEIBLHO BaroHa), a KopoOka KoH}eT
ocTajach Ha Mecte?
17.1Touemy mysnsi, BRUICTEBINASL U3 PYXKbs, HE MOXKET OTBOPUTH JBEPh, HO TPOOUBAET
B HEH OTBEpCcTHE, TOrJa KakK JIaBJICHHUEM IMajbllda JABEPb OTBOPUTH JIETKO, HO
poJienaTh OTBEPCTUE HEBO3MOXKHO.
18.CoBepmraer m paboOTy cuiia TsDKECTH, JACHCTBYIOIIAsS HA KHUTY, JICKAI[yI0 Ha
croiie?
19. Manbuuk B ogHoMm ciaydae nporien 100 M, a B 1pyrom — mpoOekan Takoe ke
paccrosinre. OIMHAKOBBIE JTU MOITHOCTH OH pa3BUBaN?
20.Kamenb OporieH BepTUKAJIbHO BBepX. Kakue npeBpalieHus SHEPTUH MPOUCKOISIT
MIpY MOJIeTe KaMHs?



21.JlerkoBoit M Trpy30BOM aBTOMOOWIM JBHXKYTCS C OJWHAKOBBIMU CKOPOCTSIMHU.
Kaxkoii n3 HuX o61agaeT 60JbIeld KHHETUYeCKOW YHEPTUei?

22.Boja KMIUT B OTKPBITOM cocyle. M3MeHHTCs M Macca XUIAKOCTH BO BpEMS
KUTICHUSA?

23.Yem 00BsACHSETCS pACIIPOCTPAHEHHUE B BO3yXE 3aM1aX0B OCH3MHA, TyXOB U IPYTHX
BEILECTB?

24.Kak M3MEHHUTCs NABJICHUE MICAIBHOIO ra3a IPU YBEIWYEHUN KOHIEHTPALUU €r0
MOJIEKYJ B 2 pasza, €Clii CpeAHssd KBagpaTU4YHAasi CKOPOCTb MOJIEKYJI OCTAaeTCs
HEU3MEHHOU?

25.Ha 4dro pacxomyercs OoJibliie SHEPTUU: HA HArpeBaHWE BOJbI WM aTIOMUHHUEBOU
KACTPIOJIU, €CJIM UX MACChl OJJUHAKOBBI?

26.11ouemy KeJe3HbIE NEUYNU CKOPEE HArPEBAOT KOMHATY, YEM KHUPIIUYHBIE, HO HE TaK
JIOJITO OCTAIOTCS TEIIBIMU?

27.MOHO 11 B MEJJHOM KaCTPIOJIE PACTUIABUTh CTAIBHYIO JETAJIb?

28.B KakoMm ciydae MOKHO TMOJIyYUTh OOJIbIIEe KOJIUYECTBO TEIUIOTHI: CKHUTast 1 Kr
OeH3MHa WK 1 KT KaMEHHOTO yris?

29.Kak ¢ mNOMOWIBI0 KOMHATHOTO TEPMOMETPA OIPEAEIUTh OTHOCHUTEIBHYIO
BJI&KHOCTD B IIOMEILICHUU?

30.TTouemy npu nepeBo3Ke OEH3MHA U JIPYTUX JIETKO BOCIUIAMEHSIOIIMXCS BEILIECTB K
LUACTEPHE NMPUKPETUIIIOT METAUINYECKYIO LEMb, KACAIOIIYIOCS 36MIIU?

31.. Kak u3mMeHuTCcs cujla B3auMOJICUCTBUS JBYX TOUEUYHBIX 3JIEKTPUUECKUX 3apsSI0B
IIPU YMEHBIIICHUH PACCTOSTHUS MEXIY HUMHU B 2 pa3za? BriOepute npaBuiIbHBINA OTBET.
32.Pa3Mepbl MEAHOTO M KEJIE3HOTO MPOBOJAOB OJWHAKOBBI. COMPOTHUBIIEHUE KAKOTO
npoBojia 60JbIIe?

33.HanpspkeHne Ha KOHLAX MPOBOJHMKA YBENIWYWIM BIBoe. Kak m3MeHMiIace cuia
TOKa, TPOTEKAKOLIETO B TPOBOIHUKE?

34.YeM oOnacHO KOPOTKOE 3aMbIKAHUE DJJIEKTPUYECKUX IPOBOAOB?
35.I1puBeaute npuMephl UCTIOIBL30BAHUSI TETJIOBOTO JICUCTBUS TOKA B OBITY.
36.1locenoBarenbHO COEIMHEHHBIE MEOHAs WU JKEJIE3HAas INPOBOJOKH OJMHAKOBOM
JUIMHBl W CEYEHHUS TMOJKIIOUYEHBI K aKKyMYyJSTOPY. B Kakoil M3 HUX BBLACIUTCS
OoJbIIee KOJIMYECTBO TEIJIOTHI 38 OJUHAKOBOE BpeMsi?

37.1louemy BOKpYr JJEKTPOJUTAa HET DJIEKTPUYECKOIO IIOJIS,, XOTS BHYTPH €rO
HMMEIOTCS 3aPSIAKCHHBIE HOHBI?

38.Kakoro tuma — 37eKTpOHHAs WU JBIPOYHAS] — OYIET MPOBOJUMOCTh T€pMaHUs,
€CJIM K HeMy J00aBUTh B HEOOJIBIINX KOJIMYECTBAX IUHK?

39.Kak B3auMOAECHCTBYIOT TOKHM, HAIIPaBJIECHHBIE TaK, KAK YKa3aHO HAa PUCYHKE?

® O ® ®

40.Kak u3meHuTCs cuiia AMIepa, AEMCTBYIOIIAs HA MPSIMOJIMHENHBIN MMPOBOJHUK C
TOKOM B OZJHOPOJHOM MATrHUTHOM II0JIE P YBEJIMYEHUU CUJIBI TOKA B IIPOBOJHUKE B
3 paza? [IpoBOIHHK pacIoOiOKEH NEPIEHAUKYJISIPHO BEKTOPY UHAYKIUU.

41.Kakue 3aTpynHEHUs BCTpeTWia Obl 3JIEKTPOTEXHUKA, €Clu Obl BO3AYyX ObLI
XOPOILHMM IMPOBOJIHUKOM 3JIEKTpUYECTBA?



42.Kak u3MeHHTCs cuja, NEHCTBYIOIAs Ha MPSMOJUHEHHBIA MPOBOJHUK C TOKOM B
OJTHOPOJTHOM MarHUTHOM IIOJIE TIPU YBEJIMYEHUH WHIYKIIUM MAarHUTHOTO TOJIA B 2
paza? [IpoBOTHHK pACIIONIOKEH MEPICHANKYIIIPHO BEKTOPY WHIYKITUU.

43.B 2JeKTpUUYECKYIO TeMb BKIIIOUCHA KATYIIKa, MO0 KOTOPOU IMPOITYCKArOT CHadaja
MIOCTOSTHHBINA, a 3aTeM IEepEeMEHHBIH TOK. B KakoM ciydyae KaTyIika HarpeeTcs
ooJbIe?

44. OOBSICHUTE MPOUCXOXKJACHIE COTHEUHBIX U JTYHHBIX 3aTMEHUH.

45.VI3mepeHus MmoKas3alid, 4To JJIMHA TeHH OT IpeaMeTa paBHa ero BeicoTe. Kakoma
BbIicoTa COJHIIa HaJl TOPU30HTOM?

46.Ha pucyHke n300pakeHO TIPEIOMJICHHE JTyda CBETa Ha TpaHuIle AByX cpen. Kakas
cpeia ONTUYECKHU 0oJiee MIOTHAs?
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47.¥YT0o] MEXIy MaJarlluM U OTpaxEHHbIM Jydyamu coctaBisieT 50°. Ilox xakum
YTJIOM K 3€pKally agaeT CBET?
48.Kakum 00pa3oM yCTpaHSIOTCA TaKUE HEAOCTATKH TJla3a, Kak OJU30pYKOCTh U
JNAIbHO30PKOCTh?
49. O0bsICHUTE, YEM BbI3BaHA Pay>KHas OKPACKa MbUIBHBIX My3bIpen?
50. Kakum 00pa3zomM MOKHO OOBSCHUTH OTKJIOHEHHE KOMETHBIX XBOCTOB IPHU
MPOXO0KJIEHNU KOoMeThl BOmM3u ConHua?
51. JlaBimeHue cBeTa Ha YEpPHYIO MOBEPXHOCTh B JIBA pa3a MEHbIIE, YEM Ha
oemyro. [Touemy?
52. Ilpu 6e306;auHoM HeOe HOUM OOBIYHO XOJOJHEE, YeM IMPHU OOJAYHOM.
[Touemy?
53.Kaxos cocras uzoronos HeoHa 2’Nejo, 2'Nejo u 2*Nejo? UTo XxapakTepHO a1s
M30TOIIOB OJHOTO AJIEMEHTA?

Pacuérnble 3agaun
1. ABTOMOOWJIb yIANII€TCS OT MOCTA, JABUTAsIChb PABHOMEPHO U MPSIMOJIMHEHHO CO
CKOpOCThIO 72 KM/4. Ha KakoM pacCTOSIHUM OT MOCTa OKa)KE€TCs aBTOMOOWIIb 4Yepes
10 c, ecnii B HaYaJIbHBIM MOMEHT BPEMEHU OH HAXOJWJICS OT HEro Ha paccrosiauu 200
M?
2.KakoB MOmysnb BEKTOpa YCKOPEHHSI aBTOMOOWIS TPU TOPMOXKEHUHU, €CIIH TIPH
ckopoctu 108 KM/4 BpeMs TOJTHOTO TOpMOXKeHust 15 ¢?
3. DnekTponoesn, OTXOAAIMI OT cTaHuuu, B TeueHue 0,5 MuH auraicsa c
yckopenneMm 0,8 m/c?. Onpenenure myTh, KOTOPHIA OH IIPOLIET 3a 3TO BpPEMS, W
CKOPOCTb B KOHIIE 3TOTO MYTH.

4.  PacckaxuTe O JBWKCHHM Tejla, TpadUK TNPOEKIMH YCKOPEHHUS KOTOPOTO
U300paKEH HA PUCYHKE.
5.  Pacckaxkure O JBWKEHWM Tena, TpaduK NPOSKIMH CKOPOCTH KOTOPOTO

M300pakKeH Ha PUCYHKE
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6. Teno ynaino c BeIcOTBI 45 M. Onipenennute Bpems aJeHuUs.

7. ABTOMOOWJIb JBIDKETCS TO 3aKpyIJICHHIO Joporu paauycom 120 M co
CKOPOCTBIO 36 KM/4. YeMy paBHO IIEHTPOCTPEMUTENBHOE YCKOPEHUE aBTOMOOUIIS?

8. Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuia cooOIIUT 5TOMY
Tely yCKOpeHue 2 mM/c??

0. [IpyxunHa ¢ koadpunmentom xectkoctu 100 H/M mon meiictBueM HEKOTOpOH
CWiIbl yJIiauHUiIach Ha 5 cM. KakoB KO3((UIHMEHT XKECTKOCTU APYrod MPY>KUHBI,
KOTOpas IoJ NEMCTBUEM TOM K€ CHJIbI YJJIMHAIACh HA 1 cM?

10. KakoBo paccrosHue mexnay mapamu Maccod 100 kr kaknaplid, €Clid OHHU
MIPUTATUBAIOTCS IPYT K APYry ¢ cuitou, pasHou 0,01 H?

11. Bec gepessnnoro siiuka 400 H. UToOs1 ero CABUHYTH ¢ MECTa, MOTPEOOBAIOCH
npwioxuTh crty 200 H. Onpenenure koahPuiueHT TpeHus.

12.  JIBa mapuka OJMHAKOBBIX MAacC PaBHOMEPHO KaTATcs mo ctoiy. CKOpoCTh
nepBoro mapuka 1 m/c, ckopocTb BTOporo mapuka — 2,5 M/c. Mmynbc Kakoro
mapuka OoJbIle U BO CKOJIBKO pa3?

13. Omnpenenurte paboTy, COBEpIIAEMYIO TP MOIBEME Tela Maccor 4 KT Ha BBICOTY
120 cm.

14. CamocBan npu nepeBo3ke rpysa paszpuBaeT momHocTh 30 kBt. Kakas pabora
COBEpIIIACTCSA UM B TeUueHUE 45 MUH?

15. Ha npyxune noageuiex rpy3 300 kr, moj AeCTBUEM KOTOPOrO OHA yIJIMHUIIACH
Ha 6 cM. Onpeaenure YHEPTUIO 1ePOPMUPOBAHHOM MTPY>KUHBI.

16. Kamensn, OpOIIEHHBIN C MOBEPXHOCTU 3e€MJIM CO CKOpocThio 10 M/c, B BepxHel
TOYKE TpaeKkTopuu oOnagan KuHeThdeckod sHeprueit 5 JIx. Ompenenuts maccy
KaMHS.

17. Teno 6porieHO BEPTUKAIBHO BBEPX CO CKOpocThio 20 M/c. Ha kakoii BeicoTe ero
KHUHETHYeCKasi YJHeprusi OyJeT paBHa MOTEHIIUATBLHOMN?

18. Omnpenenure maccy OQHONW MOJIEKYJTY BOJIBI.

19. B cocyne naxoautcd ra3 npu temmneparype 273 K. Onpenenure cpeaHo0
KMHETHYECKYIO SHEPTHI0 Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJI ra3a.

20. JIBa oAMHAKOBBIX TOYEYHBIX 3apsia B3aUMOJCHCTBYIOT B Bakyyme ¢ cuioit 0,1
H. Paccrostnue mexnay 3apsaamu paBHO 6 M. HaliTu BENMUKMHY ATUX 3apsI0B.

21. B Hexortopoi Touke noisig Ha 3apsn 3 HKu geictByer cwia 0,6 mxH. Haiitu
HaIpPsKEHHOCTh MOJIS B 3TOM TOUKE.

22. B macnoprte koHneHcaropa ykazano: «150 mx®d, 200 B». Kakoit HauOGonpmmii
JIOTTYCTUMBIN 3JIEKTPUUECKHM 3apsl MOXKHO COOOIIUTH JAHHOMY KOHIEHCATOPY?

23. Haiigute »SKBHUBaJEHTHYIO €MKOCTh cxembl, eciu C=2Mk®, C,=1MkD,
C3:3MK(D

24. Kounpaencatopy emMkocThio 10 Mk® coobmmnu 3apsia 4 MxKi. KakoBa sHeprus
3apsKEHHOTO KOHJIeHcaTopa?



25. ConpoTuBJI€HHE aTIOMUHUEBOrO mpoBojaa ajauHou 0,9 kM u ceuenunem 10 MM?
paBHO 2,5 Om. OnpeaenuTe ero yaelabHOE CONPOTUBIICHHE.

26. PaccuuTaiiTe cuily TOKa, MPOXOASUIEr0 O MEIHOMY NpoBoay mainHou 100 M u
IUIONIAIbIO MONIEPEYHOro ceuenus 0,5 Mm? ipu HanpsbkeHuu 6,8 B.

27. Omnpenenure CONPOTUBICHUE 3JIEKTPUYECKOM JIaMIIbl, CUJla TOKAa B KoTopoi 0,5
A nipu Hanpsbxennu 120 B.

28. Haitaute conpoTuBieHne 0OMOTKH aMIIepMeTpa, Cujia Toka B KOTopoii paBHa 30
A nipu HanpskeHnu Ha 3axxumax 0,06 B.

29. Haiinure obmiee conmpotuBiaeHue nenu, eciu Rj= 4 OMm, R;=12 Om, R3= 5 Owm,
Rs=11 Om.

30. Axkkymynstop Mmotonukia umeer JJC 6 B u BHyTpeHHee comnpoTtusieHue 0,5
OM. K HeMy nmonkmrodyeH peocrar conpotusiieHreM 5,5 Owm. Haitaute cuily Toka B
peocrare.

31. Omnpenenute cuily TOKa TP KOPOTKOM 3aMmbikaHuu Oatapeiiku ¢ I/1C 9 B, eciu
IIPU 3aMBIKaHNUH €€ Ha BHEIIHEe conpoTuBieHrne 3 OM TOK B 1ienu paseH 2 A.

32. B cnupanu 3JEKTPOIUIMTKH, BKJIIOYEHHOM B PO3ETKY ¢ HampsbkeHnem 220 B,
npu cuie Toka 3,5 A Bepaenmwiock 690 kJlx ternorsl. CKOMBKO BpeMEHHU ObLia
BKJIIOUYEHA B CETh IJTUTKA?

33. KakoBa MHAYKIHS MarHUTHOTO TOJIsSl, B KOTOPOM Ha MIPOBOJIHHMK C TOKOM B 25 A
nericreyet cuna 0,05 H? /InuHa akTMBHOM 4acTu mpoBoAgHUKa 5 cMm. HampaBneHue
JMHUAA UHAYKIUU U TOKA B3aUMHO NEPIEHANKYIISIPHBI.

34. Kakywo J/UIMHY aKTHBHOW YacTH JOJKEH HMETh IPOBOJHUK, 4YTOOBI TMpH
MEpPEMENICHHN €T0 CO CKOPOCThIO 15 M/C MeprneHauKyJIsIpHO BEKTOPY MarHUTHOMN
uHaykiuu, paBaoi 0,4 T, B Hem Bo3Oyxaanack DJC unaykuuu 3 B?

35. Uepes KaTylIKy MHIYKTUBHOCTBIO 3 I'H MPOTEKAET MOCTOSHHBINA 3JIEKTPUUECKUM
TOK criion 4 A. UeMy paBHa SHEpPrusi MarHUTHOTO MOJISL KATYIIKU?

36. Ilo rpaduky, npuBeIEHHOMY Ha PUCYHKE, HAUTH aMIUIUTYAY, IEPUO U YACTOTY
kojebanuil. Hanucarb ypaBHEHHE TApMOHUYECKUX KOJIEOAHUM.
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37. TIlo rpaduky, npuBEICHHOMY Ha PUCYHKE, HAUTH aMIUTUTYy, IEPUOJI U YACTOTY
kojebanuii. Hamucarh ypaBHEHNE TApMOHUYECKUX KOJICOAHMIA.
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38. Ompenenute HLMKIMYECKYI0 YacTOTy KoJeOaHWH B KOHTYpE, €CIH EMKOCTb
KoHsieHcaTopa KoHTypa 10 Mk®, a MHAyKTUBHOCTH ero karymku 100 mI'H.

39. WHAYKTUBHOCTh U €MKOCTb KOJIEOATEIBbHOTO KOHTYpa COOTBETCTBEHHO PaBHBI
70 I'a u 70 Mx®. OnpeaenuTe Nepuol U YaCTOTy KoJieOaHHUI B KOHTYPE.



40. Tlo rpaduky, m3o0pak€eHHOMY Ha pHUCYHKe, ompenenutre amiutyay IJ1C,

nepuo/ 1 yactoty. Hanumure ypasuenne D/1C.
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41. 3HadeHHe CUIIBI TOKA, U3BMEPEHHOE B aMIepax, 3aJJaH0 YpaBHEHHUEM

42. 1=2,6sin 57t, rA€ t BRIpaXXeHO B ceKyH1ax. Onpenenure aMILUIUTYAy CUIbI TOKA,
4acTOTY U MEPUOI.

43. 3HadeHHe CUJIbI TOKA, U3BMEPEHHOE B aMIepax, 3aJJaH0 YpaBHEHHUEM

44. 1=0,28 sin Smt. Onpenenure JEHCTBYIONIEE 3HAUEHUE CUIIBbI TOKA.

45. IlepBuuyHass OOMOTKa MOHMXAOUIEro TpaHcPopMaropa ¢ KOdIPOUIHEHTOM
TpaHchopmal 5 BKJIOYEHA B ceTh ¢ HampsbkeHuem 220 B. Omnpepenure
HaIpsHDKEHUE Ha 3aKUMaxX BTOPUYHOU OOMOTKH.

46. Jlyu, oTpak€HHBIN OT ITOBEPXHOCTH CTEKJA C IOKa3aTenem IpenomiieHus 1,7,
oOpa3syer ¢ NpeIoMIEHHBIM JTy4yoM IpsIMOM yros. OnpeaenuTs yroy najieHus U yroi
IIPEJIOMIICHUS.

47. OmnpenenuTs HAUOOJBIIYIO CKOPOCTh 3JEKTPOHA, BBUIETEBLIETO M3 LIE3Usl, IIpU
OCBEILEHNUH €T0 CBETOM C JIMHOM BOIHBI 400 HM.

48. Bo uro npespamaercs 2*%Uq, mocine a-pacnana u 18yx -pacnagos?

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

Kpurepun oneHku:

OtmeTka «5» - OTBET Ha TEOPETHUECKHUI BOIPOC BEPEH U JIOCTATOUYEH MO O0BEMY,
OOBSCHEHHE KAYECTBEHHOM 3a/J1aud HE COJEPKUT MPOTHUBOPEUM, pacuéTHas 3ajayda
penieHa u oopmiieHa BEPHO.

Otmetka «4» - OTBET Ha TEOPETHUYECKHI BOIPOC BEPEH, HO HE JOCTATOYEH IO
00BEMY, OOBSICHEHHWE KAYEeCTBEHHOW 3a/laud HE COJECPKHUT SIBHBIX MPOTHUBOPCUUH,
pacu€THas 3a/1a4a pemieHa u opopMieHa BEPHO, HO UMEET MOTPEITHOCTH B PacuéTax,
HETOYHOCTH, HETIOPAaOOTKU B ODOPMIICHHH.

OtMmetka «3» - OTBeT Ha TeopeThuueckui Bormpoc coctapisger 10 5S0% marepuana,
MIPU PEIICHUU PACUETHOM 3a/1aur HET BBIUUCIICHHS Pa3MEPHOCTHU, UM HETIPABUIIbHBIM
MaTeMaTUYeCKU pacy€T, Wiy 3aja4ya JOBEAeHa TOJIbKO A0 (PU3NYECKOTO PEIIeHHUS.

OtMmetka «2» - Bepno BeimonHeHo MeHee 50% o0béMa 3amaHusi, HET 3HAHHS
(bU3NYEeCKUX 3aKOHOB, OTCYTCTBYET pPEIIeHNE paCUETHRIN 3a/1a4H.
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OueHnBaeMbIe KOMITETEHIINN
OK 01-OK 07; JI.1.-J1.6.; M.1.-M..6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. IlocrostHHBIN nekTpruyecKkuid ToK. Cuia ToKa, HapsHKeHUE, SJIEKTPUIECKOE

COITPOTUBJICHHC.

2. Kakue 3aTpyqHeHHs BCTPETUIA OBl QIIEKTPOTEXHUKA, €CIIU Obl BO3AYX OBLT XOPOIIUM
IIPOBOJHUKOM 3JIEKTpUYECTBa?
3. Haiigure obmee conporunenue nenu, eci R1=4 Om, R2=12 Om, R3=5 Om, R4 =11

Owm.

IIpenoaasarennb

(moanucky)

®.1.0.
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NudopmanuonHoe odecrieueHue 00yueHusl.

[lepedenb ucnoib3yeMbIx yueOHbIX H3aaHuil, IHTepHET-pecypcoB, TONOJIHUTEIBLHOM
JUTEPATypPhI
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