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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-O0LIEHOYHBIX CPEIACTB

OcBoenne conepxkanust ydeOHor auctuminabel «OY .10 OU3SUKA»

oOecrieuynBaeT JOCTHKEHUE CTYACHTAMH CIIEIYIOIINX PE3YIbTATOB:
JUYHOCTHBIX (JI):

- JI.1. Pa3BuTHE 4YyBCTBA TOPJOCTH U YBAXEHUSI K UCTOPUU U JOCTHUKEHUSIM
OTEUYECTBEHHON (DU3MYECKOM HayK; (PU3MYECKU TPAMOTHOE IIOBEJICHHE B
po(EeCCUOHANILHON JAESITENIbHOCTH W OBITY HpH OOpallleHHH ¢ NpudopaMu H
YCTPOWCTBaMU;
- JI.2. T'OTOBHOCTb K IIPOJIOJKEHUIO 00pa30BaHUs U MOBBIMICHUS KBaJTU(PUKAIIMU B
n30paHHOM TIPOPECCHOHATILHONW ACATEILHOCTH M OOBCKTHBHOE OCO3HAHHUE POJIH
(U3UYECKUX KOMIIETCHIINI B 3TOM;
- JI.3. Pa3BuTHe yMEHHs HMCHOJb30BaTh JAOCTUKEHUS COBPEMEHHON (PU3HUECKOM
HAayKd W  (QU3NYECKHX  TEXHOJOTUH I  TIOBBIMICHUS  COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOM ITpodecCHoHaIbHON AeATebHOCTH,
- JI.4. YMeHue caMoCTOSTENbHO JOOBIBaTh HOBBIE Uil ce0sl (PM3MUECKUE 3HAHMUS,
UCIIOJIB3YSI JIJISl 3TOTO JOCTYITHBIE UICTOYHUKH UHPOPMALIUU;
- JI.5. YMeHue BbICTpanBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIEHHUSI B KOMaHJIE 1O
pelIeHnIo O0IKX 3a/1a4;
- JI.6. YMeHue ymnpaBiATh CBOEH IO3HABATEIBHOM AEATEIbHOCTHIO, IIPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS,
MeTanpeaMeTHbIx (M):
- M.1. HUcnonb3oBaHHE pPa3IMYHBIX BUJIOB IMO3HABATEIBHOW NESATEIBHOCTH IS
pemieHus (U3MYECKUX 3ajlady, MPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUS
(HaOmro/leHus, OMHUCAHUS, U3MEPEHUS, SKCIIEPUMEHTA) JJIS U3YUYEHUs Pa3IUUHbIX
CTOPOH OKPYXaKOIIEH JEUCTBUTEIIBHOCTH;
- M.2.Pa3BuTHe HCHOJIB30BAHHUSI OCHOBHBIX HWHTEJUIEKTYaJbHbBIX OIEpalHii:
MOCTAHOBKH 3a/aud, (OPMYJIHPOBAHUS TUIIOTE3, aHAIM3a U CUHTE3a, CPABHECHHS,

O606H.I€HI/I$[, CUCTCMAaTU3al, BbBIABICHUSA TIPUYIUHHO-CICACTBCHHBIX CBSI3CI>1,



MOMCKa aHaAJIOTOB, (YOPMYIMPOBAHUS BBIBOJIOB Ul M3YyUEHHUS Pa3IHYHBIX CTOPOH
¢u3znyeckux OOBEKTOB, SBJIEHUH M MPOLECCOB, C KOTOPHIMH BO3HHUKAET
HE0OXOAMMOCTb CTAJIKUBATHCS B IPO(PECCHOHATILHOM cdepe;
- M.3.PazBuTHEyMEHHsI T€HEpPUPOBATb HUJAEU M  ONPEAENATh  CPEJACTBA,
HEO0OXOAMMBIE JUISl UX peallh3aliu;
- M.4. YMeHune ucnonb30BaTh pa3inyHble HCTOYHUKHU [ TOJIYYEHUS (PU3MUECKOM
MH(pOpMaIUH, OLICHUBATh €€ JOCTOBEPHOCTH;
- M.5. YmMmenue aHaiuM3upoBaTh U MPEACTABIATH HMHPOPMALMIO B Pa3IUUYHBIX
BUJIAX;
- M.6. VYmenue nyOIUMYHO NPEJICTABIATH  PE3YyIbTaTbl  COOCTBEHHOTO
WCCJIEI0BAHUSI, BECTH JUCKYCCHH, TOCTYITHO U TAPMOHUYHO COYETasl COJEp KaHHE
1 (OpMBI TIpEICTABISIEMON HHPOPMAITNH;

npeametHbix (II):
- I1.1. ®opMupoBaHue NPEACTABICHUN O POJIM U MeCTe (PU3UKU B COBPEMEHHOMU
HayyHOW KapTHHE MHUpa; NOHMMaHue (PU3MUECKON CYIIHOCTH HAOIIOAAEMBIX BO
Bcenennoit  sBnenuit, ponau  usuku B (POPMHUPOBAHUU  Kpyrosopa H
(GyHKIIMOHAIBHON TPAaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs MTPAKTUUECKUX 3a1a4
- I1.2. ®opmupoBanue  OCHOBOINOJAralIMMUX  (U3HMUECKUX  TOHSITHUH,
3aKOHOMEPHOCTEM, 3aKOHOB M TEOpPHil; YBEPEHHOE HCIIOIb30BaHUE (PHU3UUECKOU
TEPMUHOJIOTHMHM U CUMBOJIUKH;
- I1.3. ®opMmupoBaHue BIIaJieHUS OCHOBHBIMH METOJAMU HAYYHOTO IO3HAHMS,
UCIIOJIB3yeMbIMH B (u3uKe: HaOMIOJEHWEM, ONHMCAaHUEM, H3MEPEHUEM,
HKCIIEPUMEHTOM;
- II.4. VYwmenuss oOpabGaTbiBaTh pe3yJbTaThl H3MEPEHUM, OOHAPYKUBAThH
3aBUCUMOCTh MEXAY (U3NYECKUMHU BEJIWYMHAMH, OOBSICHATH IOJYYECHHBIE
pE3yNbTaThI U JAEJIaTh BBIBOJBL;
- IL.5. ChopmupoBaHHOCTH YMEHUS PEIIATh PUINUECKUE 3a1aUN;
- IL.6. CdopmMupoBaHHOCTH yMEHHUS TPUMEHSTH IMOJYYCHHBIC 3HAHUS IS
OOBSICHEHHUS  YCJIOBHM MNpoOTeKaHus (PU3MYECKUX SBIECHUH B  IPUPOJE,

npodeccUOHANIbHOW cdepe W Il TNPUHATHS MPAKTUUYECKUX pElIeHUN B



MMOBCEIHEBHOM KU3HHU;

- [1.7. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU 1O OTHOIIEHUIO K (DU3UYECKOM
nH(popMaIK, MOJIy4aeMOH U3 pa3HbIX HCTOYHUKOB.

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

- JIP2 IIposBAstomNi aKTHUBHYIO TPaXIAHCKYIO MO3ULHI0, AEMOHCTPUPYIOLIUI
MPUBEP)KEHHOCTh ~ MPUHIMIIAM  YECTHOCTH, MOPSJOYHOCTH,  OTKPBITOCTH,
SKOHOMMYECKN aKTUBHBIA M YYaCTBYIOLIUN B CTyJACHYECKOM U TEPPUTOPUATBHOM
caMOyTpaBJjeHUU, B TOM YHCJE Ha YCJIOBHUSAX J0OPOBOIBYECTBA, MPOIYKTUBHO
B3aMMOJICHCTBYIOIMI W  yYaCTBYIOIIMM B  JACATEIBHOCTH  OOIIECTBEHHBIX
OpraHU3aI1N;

- JIP4 IlposBinAronmMi © JEMOHCTPUPYIOIIMM YBaXXEHHE K JIIOASIM TpyAa,
OCO3HAIONINI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsimuiicss K GOpMHUPOBAHUIO B
CETEeBOM cpejie JIMYHOCTHO U MPO(PECCHOHATEHOIO0 KOHCTPYKTUBHOTO «IIU(PPOBOTO
ciena;

- JIP23 Tlonmydenue o0Oy4YaromUMHUCS BO3MOXXHOCTH CaMOPACKPBITUS |
caMopeaJIn3alusl JUYHOCTH;

- JIP30 Ocy1ecTBasronuii MOMCK M MCIOJIb30BaHNEe HH(OPMAIIUH, HEOOXOIMMOM
ist 3()PEKTUBHOTO BBHIMIOJHEHUS PAa3IUYHBIX 3a7a4, NPOo(EecCHOHATBLHOTO H
JUYHOCTHOTO Pa3BUTHSL.

dopmoii aTTecTaluy M0 yueOHON AUCHUILIMHE SIBIISAETCS IK3aMEH.



2. Pe3yJbTaThl OCBOCHUSA Y4eOHOM IMCHUIIMHBI, MOJIeKALINE MPOBEPKe.

B pesynbrare arrectanumm mno y4yeOHOM JUCHUIUIMHE OCYIIECTBIIAETCS
KOMIUIEKCHAsI IIPOBEPKA CIEAYIOIIMX YMEHUHW M 3HAaHUM, a TaKKe JUMHAMHKa

KOMHCTCHIII/Iﬁ U JHUYHOCTHBIX

dbopmupoBaHus OOIIMX,

po¢eCCUOHATIBHBIX

PE3YJIbTATOB B PpaMKax IMPOIrpaMMbl BOCIIMTAHHA:

Pe3ynbrarel 00yueHus:

[Tokazarenu OLEHKHU pe3ysbTara.

@®opMa KOHTPOJIS U
OLICHUBAHMSI.

¥1. OnuceBate #  OOBICHATH
(m3nyUecKue SBICHUS W CBOKMCTBA TEII:
NIBIDKEHUE HeOEeCHBIX TENn u
HCKYCCTBEHHBIX ~CITyTHUKOB  3E€MIIH;
CBOICTBA I'a30B, JKUAKOCTEN U TBEP/IbIX
TEIT; DJICKTPOMArHUTHYIO HWHIYKIIHIO,
pacnpocTpaHeHHe 3JIEKTPOMArHUTHBIX
BOJIH; BOJIHOBLIE CBOMCTBA CBETA;
W3lydCHUE W  TIOIJIOIICHHWE CBeTa
atromoM; (potoadexr.

OnuceiBacT 1 OOBSCHSCT (hU3MUECKUE
SBJICHUS U CBOWCTBA TEJ: JIBIKCHHE
HEOECHBIX TE€ M  MCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIM; CBOMCTBA Ta30B,
KHUIKOCTEH W TBEpABIX  TeIT;
ANIEKTPOMArHUTHYIO WH]TYKIIHIO,
pacrpoCTpaHEeHHe AJIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIC CBOWMCTBA CBETa,
W3Ty4eHHEe U TOMJIOIIEHHE CBETa
atomoM; potodpdexr.

YeTHBIN 0onpoc;
JlaGopaTopHas
pabora;
TectupoBanue;
CamocTosrenbHas
pabora;

¥Y2. Orinyath TUIOTE3bl OT HAYYHBIX
TEOPUH.

OTnuyaer TUIOTE3bI
TEOPHUiL;
COOCTBEHHYIO
BbIOMpaTh  TUIIOBBIE
CrocoObl BBITIOJTHEHHUSI
npodeCcCUOHATBHBIX 3ajad,
ornleHUBaTh HX A(PPEKTUBHOCTH |
Ka4yecTBO.

OT Hay4YHBIX
Opranu3oBbIBaTh
JeSITeIbHOCTb,

METONIBI |

YcTHbIi onpoc;
JlaGopatopHas
pabora;
TectupoBanue;
CamocTtosrenbHas
pabora;

Y3. Jlenate BBIBOALI HA OCHOBE
SKCIEPUMEHTAIBHBIX IAHHBIX.

Jlenaet BBIBOJBI Ha
SKCTICPUMEHTAJIbHBIX JIaHHBIX;

OCHOBC

YeTHBIN 01poc;
JlaGopaTopHas
pabora;
TectupoBanue;
CamocrosiTenbHas
pabora;

Y4. [IpuBoauTH MIPUMEPHI,
MOKa3bIBAIOLINE, YTO: HAOIIOCHUS U
SKCIIEPUMEHT  SIBIISIFOTCS  OCHOBOIA
JUIS BBIIBMDKEHUS TUIIOTE3 U TEOPUH,
MO3BOJISIIOT MPOBEPUTH HCTUHHOCTH
TEOPETUUECKHUX BBIBOJIOB;
¢buznueckas TEOpUs JaeT
BO3MOKHOCTh OOBSCHITH M3BECTHBIC
SBJICHUS TPUPOJIBI U  HAyYHbIE
(baxThl, IIPEJICKa3bIBATh elle

[IpuBoauTt IIPUMEPBHI,
MMOKA3bIBAIOIINE, YTO: HAOIIOACHUS U
SKCTICPUMEHT  SIBJITFOTCS  OCHOBOM
JUISL BBIIBDKCHUS TUIIOTE3 U TEOPHUH,
MO3BOJISIIOT TIPOBEPUTH HUCTUHHOCTH
TEOPETHUUECKUX BBIBOJIOB;
busngeckas Teopus aeT
BO3MOXXHOCTb OOBSICHATh HU3BCCTHEIC
SBJICHUSI TPUPOJALI W  HAy4YHbBIC
(haKThl, MpeJIcKa3blBaTh elie

VYeTHBII onpoc;
JlaGopaTopHas
pabora;
TectupoBanue;
CamocrosiTenbHas
pabora;




HCU3BCCTHBIC SABJICHUA.

HCU3BCCTHBLIC SIBJICHU.

YS. IIpuBoauTh
MIPAKTUYECKOTO

TIPUMEPBI
HCIIOJIb30BAHUS
¢u3nveckux ~ 3HAHWIA:  3aKOHOB
MEXaHUKH,  TEPMOJMHAMHKUA U
JJEKTPOJMHAMMKNA B  JHEPIETHKE;
Ppa3IUYHBIX BHJIOB
JJIEKTPOMATHUTHBIX H3JIy4eHUH JUIS
pa3BUTHUSA paauo u
TEJICKOMMYHHKAILIHIA, KBaHTOBOM
Gbu3MKM B CO3MAHUM  STCPHOI
SHEPIeTHKHU, JIA3EPOB.

IIpuBoAUT MpHUMeEpHI MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3HMUECKUX 3HAHHM:
3aKOHOB MEXaHUKH, TEPMOJINHAMUKHU
U DJIEKTPOJAMHAMHUKUA B DHEPIETHKE;
Ppa3JInYHBIX BHJIOB
JJIEKTPOMArHUTHBIX H3JIyYEHUN s

pa3BUTHSA panuo u
TEJIEKOMMYHUKALIUM, KBaHTOBOU
¢u3vku B CO3NaHUM  SAEPHOU

OHCPICTHUKHU, JIA3€POB.

YceTHBIN 0onpoc;
JlaboparopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

¥6. Bocnpunumarh ¥ Ha OCHOBE
TIOJTyYSHHBIX 3HaHWH
CaMOCTOSITEITLHO OIICHUBATH
WHPOPMAIIUIO, COJACPKANIYIOCS B
coobmenuax CMU, Hurepnere,
HAYYHO-TIONMYJISIPHBIX CTAThSX;

Bocipyaumaer M Ha  OCHOBE
MOJTYYCHHBIX 3HAHUH
CaMOCTOSTEJIHHO OIICHUBAET
uH(OpMAIUIO, COJCPXKAIIYIOCS B
coobmenusx CMU, Wnrepnere,

HAaYYHO-TIOITYJIAPHBIX CTATBAX;

YceTHBIN 0onpoc;
JlaGopaTopHas
pabora;
TectupoBanue;
CamocTosrenbHas
pabora;

Y7. IIpuMeHATh NOJy4YEeHHbIE 3HAHUS

IIpuMeHsieT oyYeHHbIE 3HAaHUS IIPU

VYceTHBIN 0npoc;

IpU peuieHud (QU3NYECKUX 3a/ady; | pelieHuH PU3NYECKUX 3a1ad. JlaboparopHas

CHOCOOBI BBITTOJTHCHUSI. pabora;
TectupoBanue;
CamocTrosrenbHas
pabora;

¥8.0npenendars xapakrep | Onpenenser xapakTep (U3HUYECKOTO | Y CTHBIN OMpoc;

¢usnueckoro mnpouecca mno rpaduky, | mpouecca mo rpadpuky, Ttabnune, | JlabopatopHas

Tabnwuie, popmye. dbopmyire. pabora;
TectupoBanue;
CamocrosiTenbHas
paborta;

Y9. WM3mepsats psan  ¢usudeckux | M3mepseT psaa pu3HuecKuX BEIUYHH, | Y CTHBIM Onpoc;

BEJIMYMH, TPEACTaBIsAs pe3yibTaThl | MPEACTaBIIsIs pe3yabTaThl u3MepeHuit | JlabopatopHas

U3MEpEHU c y4ETOM UX | C y4ETOM MX IOTPEIIHOCTEN. pabora;

MIOTPEIIHOCTEM. TectupoBanue;
CamocrosiTenbHas
pabora;

V¥10. Ucnonrs3oBath npuodbpereHusie | Mcmonp30BaTh npuoOpeTeHHbIe | Y CTHBIN OIpoc;

3HAHUS M YMEHHMs B IPAKTUYECKOH | 3HaHMA U yMEHHs B mnpakTuueckoi | JlabopaTtopHas

NEeSTeIbHOCTY M IIOBCEIHEBHOH | AESITENIPHOCTM M IIOBCEIHEBHOMH | paborta;

KU3HU. JKU3HU. TectupoBanue;
CamocTosTrenbHas
paborta;

31. Cwmbicn noHATUd: ¢usnyeckoe | 3HaeT CMBICT MOHATUHN: (U3MUYECKOe | Y CTHBIN OIpoC;

sIBJICHUE, TUIOTEe3a, 3aKOH, Teopus, | ABJIEHUE, TMIOTEe3a, 3aKOoH, Teopwus, | JlabopaTopHas

BEILIECTBO, B3aUMOJICICTBUE, | BEIIECTBO, B3aMMO/eiicTBre, | paboTa;

ANIEKTPOMAarHUTHOE TIOJie, BOJIHA, | AJIEKTPOMArHUTHOE T1OJ€, BOJHA, | TecTupoBaHuUE;

¢dboTtoH, arom, aromMHoe sAApo, | GOTOH, aroMm, aromHoe sAApo, | CamocTosTeNnbHAs

MOHMU3UPYIOLIHIE U3Iy4YEeHUs], | HOHU3UPYIOIIHE U3y4yeHus, | pabora;

IJIaHEeTa, 3Be3/1a, rajaKTUKa, | IUIaHEeTa, 3Be3/a, rajaKTHKa,

Bcenennasl. Bcenennas.




32. CMmbicn (QU3NYECKHX BEJIWYUH:
CKOpOCTb, YCKOPEHHE, Macca, CHIa,
UMIyJIbC, paboTa, MeXxaHudecKas
JHEprusi, BHYTPEHHAS  DJHEprusd,
abcoitoTHasl TeMIeparypa, CpeaHsis
KMHETUYECKasi  DHEprus  4acTull
BEIIECTBA, KOJUYECTBO TEIUIOTHI,
3JIEMEHTapHbIN JIEKTPUYECKUN
3apsg.

3HaeT cMbIca (PU3MYECKUX BEJINYHUH:
CKOpOCTb, YCKOpPEHHE, Macca, CHIIa,
UMIYyJbC, pabora, MeXxaHUdecKas
DHEpPrusi, BHYTPEHHSS  DHEprus,
a0CoJIIOTHAsT TeMIIEpaTypa, CPeIHss
KMHETUYECKass  DHEPrus  YacTHL]
BEILIECTBA, KOJIMYECTBO  TEIUIOTHI,
JJIEMEHTapHbIN 3JIEKTPUYECKUI
3apsf.

VYeTHBII 0onpoc;
JlaGopaTopHas
pabora;
TectupoBanue;
CamocTosTenbHas
pabora;

33. CMmbici (PU3NYECKUX 3aKOHOB
KJIaCCHUYECKOM MEXaHUKH,
BCEMHUPHOTO TATOTEHUSI, COXPAaHCHUS
SHEPTHH, UMITyJIbCa u
ANEKTPUUECKOTO 3apsia,
TEPMOAMHAMUKH, 3JIEKTPOMArHUTHOM
UHAYKIUH, GoTodddeKTa.

3HaeT CMBICT (PU3NICCKUX 3aKOHOB
KJIACCUYECKOMH MEXaHHKH,
BCEMHPHOTO TATOTCHUS, COXPAaHEHHS
SHEPIHUH, UMITYJIbCa u
AIIEKTPUYECKOTO 3apsija,
TEPMOJIMHAMHKH, HJIEKTPOMArHUTHOMN
uHAyKIwH, porodddexra.

YceTHBIN 0npoc;
JlaboparopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

34. Bxnan POCCUICKHX u | 3HaeT  BKJAX  POCCHUHCKMX M | YCTHBIH OIPOC;

3apyOexHBIX YYEHBIX, OKa3aBIIMUX | 3apyOekKHBIX YYEHbIX, OKa3zaBmux | JlabopaTopHas

HaumOOoJbIlIee BIMSHUC HA PA3BUTHE | HAMOONbIIEE BIMSHUAE HA pPa3BUTHE | paboTa;

buzuKH. bU3HKH. TectupoBanue;

CamocTosrenbHas
pabora;

OK'1 BeiOupare  cmocoObl  pemieHHs 3amad  OpOQEeCcCCHOHATBHON  JIeATENbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2 Ocywiecmenams nOUCK, AHAU3 U UHMEPRPEeManulo uHpopmauuu, HeoodxoouMoil
07151 8bINOIHEHUA 3A0ai NPOPecCUOHATIbHOU 0eaAmeTbHOCIU

OK3 [InanupoBaTh W peanu3OBBIBATH  COOCTBEHHOE  MpOdecCHOHATbHOE
Y TUYHOCTHOE Pa3BUTHE

OK 4 PaGorate B KkomtekTHBE U KoMmaHAe, J(MPEKTHUBHO B3aUMOJCHCTBOBATH
C KOJUIETaMH, pyKOBOJICTBOM, KIIMEHTaMH

OK 5 Ocywiecmenamep yCmHy0 U RUCOMEHHYI) KOMMYHUKAUUIO HA 20CY0apCHEEHHOM
azvike Poccuiickoii @edepauuu ¢ yuemom ocobeHHOCmEN COUUATbHO20 U
KyJIbmMypHO20 KOHmMeKcma

OK 6 [IposABIATh TpakIaHCKO-MATPUOTUYECKYIO IMO3UIMIO, JIEMOHCTPUPOBATH OCO3HAH-
HOE MOBEICHHE HAa OCHOBE TPAJUIIMOHHBIX OOIIeUeI0BEYECKUX [IEHHOCTEH

OK 7 CopelicTBOBaTh COXpPAaHEHUIO OKpPYXKAIOIIEH Cpelbl, pecypcocoepexennto, dhdex-
TUBHO JIHCTBOBAaTh B UPE3BbIYAMHBIX CUTYaLIUAX

MNK2.1 BoinonHeHne paboT No Npou3BOACTBY [AOPOMKHO-CTPOUTENbHbIX
matepmanos




3. OueHka 0cBOE€HUSA YUeOHOH AU CIUIIIUHBI:

3.1®opmbl U METOIbI KOHTPOJIS.

[IpenMeToM OLIEHKH cllyXaT yMeHHs W 3HaHus, npeaycmorpeHHole OI'OC mno
mucrmuinae OY .11 ®U3UKA, nanpasnennple Ha (HOpPMHpPOBAHUE OOIIMX H
po(eCCHOHANTBHBIX KOMIIETEHITNH, 8 TaKKe JTUYHOCTHBIX PE3YyJIhTATOB B paMKax
MPOTrpaMMbl BOCITUTAHUSI.



KoHTpoJIb 1 O1leHKa 0CBOEHMS Y4eOHOM TUCHMILJIMHBI 110 TeMaM (pa3aeaam)

OnemeHT Y /1 PopmMbI U METOJIBI KOHTPOJI
Tekymmi KOHTPOJIb Py0GexHbII KOHTPOJIb [IpoMexyTOUHasi aTTeCTALIHs
DopMbI [IpoBepsiembie DopMbl [TIpoBepsemble dopma [IpoBepsiembie
KOHTPOJIS JI, 11, M, JIP KOHTPOJIS JI, 11, M, JIP KOHTPOJIS JI, 11, M, JIP
Pa3znea 1. Bxoanoit OK 01-OK 07; DK3ameH I 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.; I1.1.-I1.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 1.1. YO, T, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
KUHEMaTUKH M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMHMKH JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXpaHEHHUS JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Paszpnea 2. KPNe2 OK 01-OK 07; Ixzamen 3 OK 01-OK 07;




MouiekyisipHas JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
(pu3uKa ¥ OCHOBBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
TEPMOTUHAMMUKH JIP2, JIP4, JIP2, JIP4,

JIP23, JIP30 JIP23, JIP30
Tema 2.1 VO, CP, JIPNel | OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
MOJIEKYJISIPHO- M.6.; I1.1.-I1.7.;
KHHETUYECKOMN JIP2, JIP4,
TEOPHUH Ta30B JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
TEPMOJMHAMUKH M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperarHbie JIPNe2, JIPNe3 | JI.1.-J1.6.; M..1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BCIIIECTBA U JIP2, JIP4,
(dazoBbIe IEPEXOIbI JIP23, JIP30
Pa3nen 3. KPNe3 OK 01-OK 07; Okzamen I 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, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 3.1 YO, T, CP, OK 01-OK 07;
DIIEKTPUUECKOE JIPNe4 JL1.-J1.6.; M. 1.-
oJie M.6.; I1.1.-I1.7.;
JIP2, JIP4,

JIP23, JIP30




Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHEI JIPNe5, JIPNe6, | JI.1.-J1.6.; M. 1.-
nmocTtossHHOTO Toka | JIPNe7, JIPNe§, | M.6.; I1.1.-11.7.;
JIPNe9, JIPNe10 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 YO, T, CP, OK 01-OK 07;
DNEeKTPUYECKUN TOK JIPNel 1 JI.1.-J1.6.; M.1.-
B Pa3JIMYHBIX M.6.; I1.1.-I1.7.;
cpenax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 VO, T, CP OK 01-OK 07;
MarauTHOE moJje JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 VO, T, CP OK 01-OK 07;
DNeKTpOMarHuTHas JL.1.-J1.6.; M. 1.-
WHTYKITAS M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3nen 4 KPNe4 OK 01-OK 07; Okzamen I OK 01-OK 07;
KoJseb0anus 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, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 4.1 YO, T, CP OK 01-OK 07;
MexaHnyeckue JI.1.-J1.6.; M. 1.-
KoJIcOaHUSI ¥ BOJIHBI M.6.; I1.1.-I1.7.;

JIP2, JIP4,




JIP23, JIP30

Tema 4.2 YO, T, CP, OK 01-OK 07;
DJIEKTPOMAarHUTHBIE JIPNe12 JI.1.-J1.6.; M.1.-
KoJIcOaHUsI ¥ BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Paznen 5. OnTtuka KPNe5 OK 01-OK 05; Okzamen I 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, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 5.1 YO, CP, OK 01-OK 05;
[Ipupona cera JIPNel3 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.2 YO, CP, OK 01-OK 05;
BosHoBele cBOMCTBA JIPNel14, JI.1.-J1.6.; M. 1.-
CBeTa JIPNel5 M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CoenuanpHas JI.1.-J1.6.; M. 1.-
TEeOpUsl M.6.; H.l.—H.7.;
OTHOCHTEIILHOCTH JIP2, JIP4,
JIP23, JIP30
Pa3nean 6. KPNe6 OK 01-OK 07; Oxzamen I OK 01-OK 07;
JJIeMEeHThI JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I11.7.; M.6.; I1.1.-11.7.;




KBAHTOBOM JIP2, JIP4, JIP2, JIP4,
puzukn JIP23, JIP30 JIP23, JIP30
Tema 6.1 YO, T, CP, OK 01-OK 07;

KBanToBas onTtuka JIPNel6 JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;

JIP2, JIP4,

JIP23, JIP30

Tema 6.2 YO, T, CP, OK 01-OK 07;
®dusuka aToMa 1 JIPNel7 JI.1.-J1.6.; M. 1.-
aTOMHOT'O M.6.; I1.1.-I1.7.;

sapa JIP2, JIP4,

JIP23, JIP30




3.2 Koau¢uxkarop oueHOYHbIX CPEICTB.

OYHKIIMOHAIbHBIN npusHak | Kox orieHouHOTO CpencTa
OLICHOYHOTO CpelcTBa (TUm
KOHTPOJILHOTO 33JIaHNs)

YcTHBIN onpoc YO
JlabopatopHas pabota Ne n JIP Nen
TectupoBaHue T
KontposbHas padota Ne n KP Ne n
3ananud s camocTosATenbHou padotsl | CP

- pedepar;

- TOKJa;

- cooO1ieHue;

- OCCE.

Pa3HoypoBHeBble 3amaun W 3amgaHus | P33
(pacuétnblie, rpaduyecKue)

Pabouas TeTpaan PT
[TpoekT I1
JlemoBas urpa AN
Keinc-3amaua K3
3auér 3
JludbdepennmpoBanHbliii 3a4ET J3
DK3aMeH E)




4.3a1aHus 11 OLEHKH OCBOCHU S 1M CIUTIHHbI
BxoaHo# KOHTPOJIb
Bapuanr 1

B 3aganusx 1-9 Bpi0epuTe NpaBUILHBINA OTBET U 3aNMILKMTE ero B 0J1aHK 0TBeTOB. /151
3aganuii 10, 11, 12 HanummuTe MOJIHOe 000CHOBAHHOE pellleHHe W 3alUIIUTE €ro B
0JIaHK OTBETOB.

Kpurepuu onieHuBaHus.

3amanug 1 — 9 ouenuBarorcs B 1 6amn. 3aganus 10,11,12 B 2 Oaia.

1. OTHOCHUTEIBLHO KAaKOI'o TeJla MM YacTed Tejaa MacCakup, CUISIIUN B JABMKYLIEMCS
BaroHe, HaXOJAUTCS B COCTOSIHUH ITOKOS?
. 3EMJIH.
. BaroHa.
. KoJieca Barosa.
. peJbC

N W N —

2. Tlpu paBHOYCKOPEHHOM JIBMXKEHHH CKOPOCTH Teja 3a 5 ¢ u3MeHwniach ot 10 m/c 1o
25 m/c. OnpenennuTe yCKOpeHHe Tea.

.4 M/C2;
.2 M/C2;
.2 M/Cz;
.3 m/c2,

A W N =

3. JlaHa 3aBUCHUMOCTH KOOPJMHATHI OT BPEMEHU IIPU PABHOMEPHOM JBHKEHUU: X=2+3t.
Yemy paBHBI HauaJIbHasi KOOPAMHATA U CKOPOCTH Tena?
l. x,=2, V=3;
2. x,=3, V=2;
3.x,=3, V=3;
4. x,=2, V=2.

4. YCTaHOBHTE COOTBETCTBHUE MEXKIY (PU3NYSCKUMH OTKPBITHSIMH M YYCHBIMH M
3aMoTHUTE TaOauIly Hroke. [1oMyduBIIyIOCS IMOCIIEIOBATEIBHOCTh MUQP 3aIUIIUTE
0€3 3amsAThIX U MPOOEIOB B OJIAHK OTBETOB.



OTKpbITHE

A) 3aKOH 0 Iepefavy JaBICHHS YHeHbIH
P 1) ITackanb
’KHJIKOCTSIMH U ra3aMu
2) Toppuuennu
b) 3aK0H BCEMUPHOTO TATOTEHUS
B) oTKpHITHE aTMOCHEPHOTO 3) Apxumen
P P 4) HproTOH

JaBJICHUA

5. Tlon pmeuictBuem cwibl 10H Temo ABUKETCS C yCKOPEHUEM 5m/c2. KakoBa macca
Tena?
1. 2kr.
2. 0,5 xr.
3. 50 k.
4. 100kr.

6. Ilpu mpoBeneHHM >KCHEPUMEHTA UCCIEA0BANIach 3aBUCUMOCTh MPOWJIEHHOTO TEJIOM
nyTH S oT BpeMeHnu t. ['paduk momydeHHON 3aBUCUMOCTH MPUBEIEH HA PUCYHKE.

BriGepute nBa yTBEpKICHNUA,

COOTBCTCTBYIOIIUC PC3YJIbTATAM 3THUX H3M€p€HHI>i.

1) CxopocTh Tena paBHa 6 M/c.

2) VckopeHne Tena paBHoO 2 M/c2.
3) Teno nBUXeETCS PaBHOYCKOPEHO.
4) 3a BTOpYIO CEKYHly IPOMJEH YTh 6 M.

5) 3a naTyro cekyHay npoisieH myTh 30 m.

7. Tlo rpadguky 3aBUCUMOCTH KOOPJMHATHI KOJIEOIIOIIErocs Tejla OT BpeMEHH (PUCYHOK
2) onpenienuTe aMIUTUTYy KojieOaHuM.



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

8. Uemy paBHa macca rpysa, Jexallero Ha noijry Judra, KOTOpbl HAUMHAET JABUKCHHE

BBEPX C YCKOPEHUEM 3 m/c2. ['py3 naBut Ha mox nudTa ¢ cuoi 520 H.
1) 60 xr
2) 50 kr
3) 40 xr
4) 5 kr

9. YcraHoBUTE COOTBETCTBHE MEXIy NpUOOpaMu M (PU3NYECKUMH BEIMYMHAMHU U
3anojaHuTe Tabauuy Hrbke. [lomyyuBIIyrOCS MOCHENOBAaTEIbHOCTh LU(P 3alUIIUTE
0€3 3amsAThIX U MPOOEIOB B OJIAHK OTBETOB.

[Tpubop du3nyeCKre BEIUUNHBI
A) icuxpomeTtp 1) naBnenue
b) manomeTp 2) CKOpOCTh
B) ciunomeTp 3) cuna

4) BIa)XHOCTh BO3IyXa

A b B

10.Tenexxka wmaccod 2 K JABHXKYIIASCA CO CKOPOCTBIO 3M/C  CTaJIKUBAaETCS C
HETMOJBWKHOW TENEKKONW Maccod 4 Kr U cuemisgeTcss ¢ Hell. Onpenenure CKOpOCTh
00eurX TeNekKEK MOCie B3aUMOICHCTBUS?

11. ABTOMOOWIH ABUTANICA CO CKOPOCTBHIO 10M/C, 3aTeM BBIKITIOUWI JABUTATENb U HAaYall



TOpPMOXEHUE ¢ yckopeHuem 2 M/c?. Kakoil myTh mpoijeH aBromoOuseM 3a 7 ¢
MOMEHTA Ha4ajla TOPMOKECHUSA?

12.ITonbEMHBIN KpaH paBHOMEPHO MOJHUMAET Ipy3 Maccoil 1,5 TOHHBI CO CKOPOCTBIO
0,4 M/c. Onpenenure MOLUTHOCTH JBUTATENS KpaHa, €CJIM U3BECTHO, YTO €ro Kodddu-

UAEHT 110JIe3HOro aencteug 60%.

Bapuanr 2

B 3aganusx 1-9 BpiOepuTe NpaBUIbLHBIM OTBET U 3alIMIIUTE €ro B 0JIaHK 0TBeTOB. /lis1
3aganuii 10, 11, 12 HanumuTe NMOJIHOe 000CHOBAHHOE pelleHHe W 3alUIIUTe ero B
0JIAaHK OTBETOB.

Kpurepun oneHnBaHus.

3amanus 1 — 9 onenuBarorcsa B 1 6amn. 3amanus 10,11,12 B 2 6anna.

A W N~ B W =

AW N~

1. B xakoM u3 CIEeAyIOUMX CJIy4aeB IBM)KEHHUE Tela MOXKHO pacCMaTpuBaTh Kak
JIBUKEHUE MAaTePUAIbHON TOUKU?
JIB>KEeHHE aBTOMOOWIISI M3 OJTHOTO TOpoja B APYToOi.
JIBI>KeHHEe KOHbKOOEIKIIA, BRIMOJHSIOIIETO MPOTpaMMy (PUTYPHOT'O KaTaHHUS.
JIBmKeHue moesaa Ha MOCTY.

. Bpamenue neranm, o6pabaTbiBaeMOii Ha CTaHKE.

2. Tlpu paBHOYCKOPEHHOM JBH)XEHHH CKOPOCTh Tesa 3a 6 ¢ u3MeHwIach oT 6 M/c 10
18 M/c. Onpeenure yCKOpEeHHe Tena.

.4 M/Cz;
.2 M/c2;
.2 M/Cz;
.3 m/c2,

3. U3 npensioKeHHbIX YpaBHEHUHN YKaXKUTE YPAaBHEHHE PABHOYCKOPEHHOT'O JIBUYKEHUS.

. X=21;

. x=2+2t;

. x=2+2t2;
. Xx=2-2t.

4. YcTaHOBUTE COOTBETCTBUE MEXAY (U3MYECKUMHU BEIMYMHAMU U HUX E€IUHUIIAMHU
U3MEpEeHUN M 3amnojiHuTe TaOnuily Huxke. [lomyduBrIyrocss mOCiea0BaTEIbHOCTh
uu@p 3anumuTe 6e3 3aniAThiX U MpoOesioB B OJIAHK OTBETOB.

du3nYECKUE BEIIMYNHBI EnuHUIBI n3MEpeHHsI
A) ckopocTh 1) ITa
b) naBnenue 2) JIx
B) Bec Tena 3) m/c
4)H

5) kr



5. Kak Oyxmer nBurarbcs Telo Maccodl 4 Kr, €ciM paBHOJEWUCTBYIOIIAs BCEX CHII,
JNENUCTBYIONIUX Ha HEro paBHa & H?
1. PaBHOMEPHO NTPSMOJIMHENHO.
2. PaBHOMEPHO CO CKOPOCTHIO 2 M/C.

3. PaBHOYCKOPEHO C yCKOpeHHeM 2 M/c2.
4. PaBHOyCKOpeHO ¢ yckopeHnueM 0,5 m/c2.

6. Ha pucynke npuBeaeHbl rpauku 3aBUCUMOCTH KOOPAUHATHI OT BPEMEHHU ISl IBYX
Ten: A u B, 1BIOKyIuUXcs 1Mo MpsMoOi, BI0JIb KOTOPOM U HampasieHa ock Ox. BriOe-
pUTE 1BA BEPHBIX YTBEPKIACHUS O IBUKECHUU TEIL.

1) Teno A nBUKETCSI paBHOYCKOPEHO.

2) BpemeHHOM MHTEpBaAI MEXY BCTpEUAMHU
ten A u B cocrasnser 6 c.

3) B TeueHue nepBbIX NATU CEKYH]I Tella
JBUTAJIMCh B OJTHOM HAIPABJICHUMU.

4) 3a nepBbie 5 ¢ Teno A npouuio 15 m.

5) Teno B nBukeTrcs ¢ MOCTOSIHHBIM YCKOPEHUEM.

7. o rpaduky 3aBUCMMOCTH KOOPIMHATHI KOJEOIIOMIErocs Tesla OT BpEMEHH (PUCYHOK
2) onpenenuTe nepuo KojieOaHuu.

1.4c;
.5¢;
3.8¢;



X, cM4

)
|
oY

8. Uemy paBHa Macca Trpy3a, JISKaIero Ha moiy JudTa, KOTOPbIA HAUMHAET JBUKEHUE

BBEPX C yCKOpeHneM 5 M/c2. Ipy3 maBuT Ha 1o audTa ¢ cuoii 585 H.

1) 49 xr
2) 45xr
3) 39 kr
4) 15 kr

9. YcraHoBUTE COOTBETCTBUE MEXAY MpuOOpaMu W (DU3MYECKUMU BEJIIMYMHAMU,
KOTOpbIE OHU U3MEPSIOT. 3anoaHuTe Tabnuiy. [lomyuuBinyiocs nociaea0BaTeIbHOCTh
rdp 3anunuTe 63 3anAThiX ¥ Ipo0eioB B 0JaHK OTBETOB.

Hpubop ®du3nuecKre BeJTUUHHbI
A _|b ) FFEPMOMETP 1 )naBienue
R\ AanoareTp-aHEPOU]] 2) CKOPOCTh
- endAMOMETP 3) cuia

4) remniepatypa

10.Temo Maccoi 3 Kr JBHIKETCS CO CKOPOCTBIO 7 M/C M CTaJIKUBACTCS C TOKOSIITUMCS
TeaoM Maccoi 4 kr. Onpenenure CKOpocTh UX COBMECTHOTO JBUKEHUS.

11. ABTOMOOMIIb IBUTAJICSI CO CKOPOCTHIO 25 M/C, 3aTE€M BBIKJIIOYMII JBUraTelb U Hayal
TOpPMOXEHUE ¢ yckopeHuem 5 m/c?. Kakoil myTh mpoijaeH aBromoOuneM 3a 4 ¢
MOMEHTA Ha4ajla TOPMOKECHUS?

12.ITonbEMHBIN KpaH paBHOMEPHO MOJHUMAET IPy3 MACCOM 2,5 TOHHBI CO CKOPOCTHIO
0,2 M/c. Onpenenure MOLUTHOCTh JBUTATENS KpaHa, €CJIM U3BECTHO, YTO €ro Kodddu-
LUEHT noje3Horo aeicteus 40%.

baank orBeToB
['PYIIITA
[Tpodeccus/crennanbHOCTh

(Damumnust, umsi)
Bapuant

‘Nsagamws |1 |2 3 |4 |5 16 |7 |18 19 |




‘ OTtBeT ‘ ‘

(Hwmxe BBI MOKETE 3amucaTh perieHue 3aaad noj Homepamu 10, 11, 12.)

Kontponmupyemsle komnerennuu: OK 03, OK 05; JIL.1.-J1.6.; M.1.-M.6.; IL.1.-IL.7.;

JIP4, JIP23, JIP30

JIP2,

Kiarou:

N 1 |2 |3 |4 6 |7 9 10 11 12
3aJITaHus

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

Kpurepnn oneHku:

— «2» BBICTABJISIETCSL 00yUarONIeMycsi, €I HaOpasl MeHee 7 0asioB;
— «3» BbICTaBIISIETCS OOyUaromemycs, 3a 10, 9, 8, 7 6amios;
— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 13, 12, 11 6amios;
— «5» BpICTaBIIIETCS O0yUaromemycs, 3a 14 unu 15 6amnos.

Tema 1.1. OCHOBBI KHHEMATHKH

YcrHblii onpoc (YO)

WA R W=

Yrto n3ydaet MmexaHuka?
JlaiiTe onpeneneHne MexaHn4eckoro ABmxeHus. [IpuBeaure npumepsl.
Kaxkoe nBukeHre Ha3bIBA€TCS MOCTYyHATEIbHBIM?
B dem 3akirouaercst OCHOBHAS 3a1a4a MEXaHUKH?
Yo Takoe Teno orcuera?

Yro Takoe cucrteMa orcyera? 3a4eM B HEW HYKHBI 4acChl?

[IpuBenuTe npuMepsl 3a7a4, pelieHneM KOTOPhIX 3aHUMAETCsl COBpeMeHHas (pU3uKa.
JaitTe onpeneneHne MaTepruaaibHOU TOYKH

. JlaitTe onpenenenre MarepuaibHOM TOUKH [Ipumepsl.

Pa3zgea 1. Mexanuka

10 3aBUCHUT JIU TpaeKTOpHsl IBMKEeHUs Tena ot Beioopa CO? Tlpumepsr
11.Yt1o Takoe nyth? Kakosa ero eaunuiia 8 CHU?
12.1Touemy, 3Hast MyTh HE BCET/Ia MOKHO OMPEAEIIUTh MOJOKEHUE Tea?

13. JatiTe onpenenenue nepeMenienus. Kakum cuMBOIOoM €ro 0003Ha4aroT?
14.1lpu kakux yCcIoBUSX MOJYJIb IEPEMENICHUS PABEH MPOUICHHOMY ITyTH?

15.3anmumure  QopmMyiy OmpeAeieHHus] TOJOXKEHUS Tela B MPOCTPAHCTBE

IIPOCKIINH.

qyepe3



16.Kakoe nBuXeHrEe Ha3bIBACTCS MPSIMOJIMHENHBIM PABHOMEPHBIM ?

17.]J1aiiTe XapaKTEPUCTUKY CKOPOCTH PABHOMEPHOIO MPSIMOJIMHENHOTO JBUKEHHS

18.Kakoit Bug nMmeer rpaguk 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU MPU PABHOMEPHOM
IPSIMOJINHEWHOM JIBUKEHUU?

19.Kak BBIUHMCINTE NEPEMEIIECHUE TEJA, €CJIN U3BECTHBI CKOPOCTh M BpEMs JBHKCHUS
Tena?

20.KakoB reoMeTpu4eCKUil CMBICIT TEPEMEILICHUS ?

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

Kpurepun oneHku:
OtMmeTka «5»

IMIOJIHO PACKPBLITO COACPIKAHUC MATCpHUaJIa
YCTKO W HpPaBUIIbHO JaHbl OHNPCACIICHUA M PACKPBITO COACPKAHHC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

L A0Ka3aTCIIbCTBA HCIIOJIB3OBAHLI PA3JIMYHBIC YMCHUS, BBIBOIbI U3 Hﬁ6JII-O,ZICHPII>i,
OIIBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BAaHbI paHCC HpI/IO6p€TCHHBI€ 3HaHMU:I.

OrmeTka «4»

PACKPBITO OCHOBHOE COJIEp>KaHUE MaTepuaa

B OCHOBHOM IIPaBWJIBHO JaHbl ONPEACICHUS TOHATHM M MCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITECIbHBIN

ONpEAEICHUsS] TOHSATUA  HEMOJIHbIE, JOMYIIEHbl HE3HAYUTENbHBIE  HAPYIICHUS
MOCJICIOBATEILbHOCTH  M3JI0KEHUSI, HEOOJIbIIINE HETOYHOCTH TIPU HCIOJIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJIAX M O00OIICHUSIX

MpaBUWJIbHBIC M YETKHE OTBETHl Ha BOMNPOCHl YTOYHSIONIIETO XapakTepa (MO3UIUS
MTOHUMAIOIITH)

OtMmeTKa «3»

YCBOGHO OCHOBHOE COJICp’KaHHE YyUCOHOro MaTepraia, HO U3JIOKEHO (parMeHTapHO, HE
BCErJa MOCJIe0BATEIBHO

OTIpEJICIICHHSI TIOHATHIA HEIOCTATOYHO YETKHE

HE HCII0Jb30BaHbI B KAUECTBE JI0KA3aTEJILCTBA BBIBOJBI M 000OIICHUS M3 HAOIIOACHUH,
JOTYIICHBI OITUOKH IMPU UX HU3JI0KSHUH

JOMYIIEHBl OIMMMOKA ¥ HETOYHOCTH B WCIOJIH30BAHWHM HAYYHON TEPMHUHOJIOTHH,
oTnpeieNIeHUe MOHITHI

MpaBUWJIbHBIC W YETKHWE OTBETHl HAa BOIPOCHI HABOAAIIETO U KOHKPETH3HUPYIOIIETO
xapakrtepa (O3S KPUTHK)

OrtMmeTka «2»

OCHOBHOE CO/IepKaHHe Y4eOHOTO MaTepHralia He pacKphITO



HE JIaHbl OTBETHI HAa BOMPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHbl TpyOble OMMOKKM B ONPEAEICHUU TMOHSATUM, TPU UCIOJIH30BAHUU
TEPMHUHOJIOTHUH.

Tecruposanue (T)

I BapuaHnr.

l.

Kakoe n3meHenue, mporucxo Isiiee ¢ TeaMu, MOKHO CUUTATh MEXaHUIECKUM
JIBIDKEHUEM:

a) IBMKEHUE JIOJKW OTHOCUTEILHO Oepera

0) TasiHUE ITHAA

B) KUIICHUE BOJIbI

Kakoe m3mMeHeHne, mporucxosinee ¢ TeIaMu, MOXHO CYUTATh MEXaHUIECKUM
JIBIKEHUCM

a) TasHUE JIbJa

0) BOJIHBI, 00Opa3yOIIUecs Ha MOBEPXHOCTU BOJIbI

B) KUIIEHUE BOJIbI

Kakoe n3meHenue, mporucxo Isiiee ¢ TeamMu, MOKHO CUUTATh MEXaHUIECKUM
JIBIDKCHUEM:

a) KUIICHHUE BOJIBI

0) TasiHUE NTHAA

B) KOJieOaHHUsI MOPIITHS B IBUTATENIC BHYTPEHHETO CrOPaHUs

Kakoe uzMenenue, npoucxosiiee ¢ TeIaMu, MOKHO CYUTATh MEXaHUUYECKUM
JIBUKCHHUEM:

a) KoJieOaHusl CTPYHBI

0) TasiHUE JIbAA

B) KUIIEHUE BOJIbI

CkopocTh aBTOMOOMIIS yBeIuumiach B 2 pa3a. [Ipu 3ToM TOpMO3HOM TTyTh:
a) HEe U3MEHUJICS

0) yBenmuuuics B 2 pasza

B) yBenu4umics B 4 paza

Mammna eer no npsiMor 1I0pore paBHOMEPHO. MOKHO JI paCCMAaTPUBATh ABUKECHUE
MAIlIMHBI KaK MPOLECC:

a) MOXHO, TaK Kak J1000€ IBHKEHHE — YK€ ITPoLiece

0) HeJb3s, TaK KaK MPU 3TOM JIBMXKEHUU €r0 XapaKTep HE MEHSETCS

B) MOXHO, TaK KakK MOJOKEHUE MAITUHbI U3MEHSETCS CO BpeMEHEM



7. Kakwue mapameTpsl Tea COXpaHSIIOTCS, KOTJa MBI €T0 3aMEHSIEM MOJIENbBIO, T. €. CYUTaeM
MaTepUaIbHOU TOYKOM:
a) IJIMHA
0) popma Tena, ecnu oHa chepuueckas
B) Macca

8. Iloesn ornpasnserca. [1o muiardopme napayienbHO MOE3Ty paBHOMEPHO JIBHKETCS
HOCWJIBIIIUK ¢ Tenexkkoi. [laccaxkup moe3a 3a0bUT OTIaTh KHUTY TIPOBOXKAIOIIEMY €TO
YEJIOBEKY U BBIKHJIBIBACT €My KHUTY U3 OKHA Kyre. OTHOCUTEIHHO KaKUX Tell
ypaBHEHUS ABUKCHUSI KHUTH OYyT OJMHAKOBHI:

a) OTHOCUTEJIbHO HOCHIIBIIIMKA, TIPOBOXKAIOIIIETO U TIEppOHa
0) OTHOCUTEIHLHO NIEPPOHA U MPOBOKAIOIIETO
B) OTHOCHUTEJIBHO MMacCaKUPa U HOCHITBITIKA

9. Ilpu permreHnn 3a1a4 KHHEMATHKHU O JIBHOKCHUH TEJ MbI (DAKTUYECKU PacCMaTpUBAIIA 3TH
TeJla KaK MaTepualibHbIe TOYKU (HaIpUMep, 3aa4u O JBMKCHHUH Tela, OPOIICHHOTO IO/
YIJIOM K TOPU30HTY). MBI MOJIB30BAIMCH YIPOIIEHHONW MOJICIBIO IOCTATOYHO CJIOKHOTO
JBYDKEHUs. UeM Mbl IpeHeOperaiy mpy pelieHuy 3a1a4 3TOro TUIa:

a) COIPOTUBIICHUEM BO3/TyXa
0) Maccoii Tena
B) (OpMOIi U pazMepamMu Tena

10.IToe3n ornpasnsiercs. o mnatdopme napanienbHO MOE3y paBHOMEPHO JIBUXKETCS
HOCWIBLIUK ¢ Tenexkoil. [laccaxxup noe3a 3a0bUT OT1aTh KHUTY IPOBOXKAIOLEMY €0
YEJIOBEKY U BBIKUBIBAET EMY KHUTY U3 OKHA Kyre. OTHOCUTENIBHO KaKUX CUCTEM
OTCU€Ta XapakTep JBM)XEHUSI KHUTH OyJIeT OJJMHAKOBBIM, TO €CTh KaKHE CUCTEMBbI
otrcuéra OyJyT MHEPIUATbHBIMU:
a) OTHOCHUTEJIbHO MTaCCa)XUpa, MPOBOKAIOIIETO, HOCUIIBIINKA, IEPPOHA
0) OTHOCUTENLHO MEPPOHA, HOCUIIBIINKA, POBOKAIOIIETO
B) OTHOCUTEIBHO NACCAXKUPa U MPOBOXKAIOIIETO

11.CxopocTh Tella U painyC OKPYKHOCTH, IO KOTOPOU OHO JIBUXKETCS, YBEIUUMUIIUCH B JIBa
paza. LleHTpocTpeMUTENBHOE YCKOPEHUE:
a) YBEJIMYWIOCH B 2 pasa
0) yMEHBIIWIOCH B 2 pa3a
B) HE U3MEHUJIOCH

12.MoryT 1 CKOpPOCTH MPOXOKAEHUS TyTH U NepeMELIEHUsI ObITh PAaBHBI:
a) MOT'YT B CIy4dae MpsIMOJIMHEMHOTO JIBUXKEHUS
0) MOTYT B Cily4yae IpsIMOJIMHEHHOTO JBUKEHUS B OJTHOM HaIlpaBJICHUU
B) MOTYT B CJIy4yae MPSIMOJIUHEHHOTO ABUKEHUS B Pa3HBIX HANIPABICHUSIX

13.Kakas u3 nepednciIeHHbIX BEJIMYUH — BEKTOP:
a) CKOpPOCTb
0) myTh



B) Macca

14.Kaxkas u3 nepeyucieHHbIX BEJIMYUH — BEKTOP:
a) MyTh
0) cuiia Toka
B) IIEpEMEILICHHE

15.Ykaxure npaBUIbHOE YTBEPKICHUE!
a) OT BBIOOpa CHUCTEMBbI OTCUETA 3aBUCUT PEILLICHUE 3a/1a4U
0) Teno oTcu€ra BEIOMpPAETCS TAKUM 00pa3oM, 4TOOBI JBUKEHUE BBITIIAIEI0 Hanboliee
IPOCTO
B) B YCIIOBUH 3a/1a4 yKa3aHa CUCTeMa OTCUETa

16.YkaxuTe npaBUIbHOE YTBEPKICHHE:
a) TeJo OoTCYETa BBIOMpAETCs TAaKUM 00pa3oM, YTOOBI JIBHXKEHHE BBITIISIIENO Hanbosiee
IPOCTO
0) BbIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBMI JaHHOU 3aJauu
B) OT BbIOOpa CUCTEMBI OTCUETA 3aBUCUT OTBET 3a7aun

17. Ykaxute npaBUIIbHOE YTBEPKICHUE:

a) TeJo OTCYETA BRIOMPACTCS TAKUM 00pa3oM, YTOOBI IBIIKCHHE BBITIISIIENIO Hanboee
IPOCTO

0) OT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3aJ1auu

B) TEJIO OTCUETA BEIOMPAETCA TAKUM 00pa3oM, UTOObI ABUKEHUE BBITJISIEIO Obl
Hanbosiee MpoCTo, U B TO e BPEeMsi MbI MOTJIH ObI OTBETUTH Ha BOIIPOC 337291

18. Termoxo 1 ABUKETCSI BHU3 TIO TEUCHHIO PEKH C MIOCTOSIHHOM cKkopocThio. [1o mamybe
MIPOTYJIMBAETCS YEIIOBEK. XapaKTep IBUKEHUS YEIOBEKA OTHOCUTENIBHO TEILIOX0/1a U
Oepera:

a) OJIMHAKOB, MTOKA YEJIOBEK JABUKETCS PABHOMEPHO
0) OIMHAKOB BO BCEX CITydasix
B) pa3HBIi, TaK KaK CKOPOCTH Y€JIOBEKa OTHOCUTEILHO TETUIOX0/1a U Oepera pa3InyHbI

19.B kakom cirydae 3eMITt0 MOXHO CYUTaTh MaTEPUAIbHON TOUKOM:
a) MPU U3MEPEHUH MarHUTHOT'O NOJIs 3EMIIH
0) Ipu KCClIeI0OBaHUU spa 3eMIIu
B) IPU pacCMOTpPEeHUH €€ NBUKeHUs1 BOKpyT ConHIa

20.B kakom ciydae 3eMITt0 MOKHO CUATATh MAaTEPUATIBHON TOUKOM:
a) IIpH MONalaHu1 Ha HE€ MeTeopuTa
0) npu pacuére TPaeKTOpUil CIIyTHUKOB 3eMJIU
B) IIPY UBMEPEHUU MATHUTHOTO MOJIA 3€MJIU

II Bapuamnr.



CkopocTh Tela, IBUKYIIErocs 0 OKPY>KHOCTH MTOCTOSTHHOTO Pajnyca, YBEIUYIIach B
nBa pasza. LlenTpocTpeMuTeIbHOE YCKOPEHUE:

a) yBEIMYMIOCH B 4 pasa

0) yBeIMUMIOCH B 2 pasza

B) HE U3MEHWJIOCH

[Toe3n ornpasnsiercs. [1o mardopme mapanienbHO O3y paBHOMEPHO JBUKETCS
HOCWJIBIIIUK ¢ TenexkKoi. [laccaxkup moes3a 3a0bUT OTIaTh KHUTY TIPOBOXKAIOIIEMY €TO
YEJIOBEKY U BBIKHJIBIBACT €My KHUTY U3 OKHa Kyrme. Kakum Oyaet xapakTep IBHKCHUS
KHUTH OTHOCHUTEIHLHO HHEPIIUATLHBIX CUCTEM OTCUETA, ECITH MPeHeOpeUb
COINPOTUBIICHUEM BO3lyXa:

a) paBHOYCKOPEHHBIM, C YCKOPEHHUEM, PaBHBIM CYMME YCKOPEHUSI CBOOOTHOTO TaACHUS
U YCKOPEHHsI 1oe3/1a

0) paBHOYCKOPEHHBIM, C YCKOPEHHEM CBOOOHOTO MaCHUs

B) CIIO’KHBIN XapakTep ABMKCHUS

Bri6epute HenpaBUIIbHOE YTBEPKICHUE:

a) BBIOOP CHCTEMBI OTCUETa 3aBUCUT OT YCIIOBHM TaHHOW 3a/1auu

0) mpu IPSIMOJIMHENHOM JABM>KEHUU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOKET
YBEJIIMYUBATHCS, & MOXKET U YMEHBIIATHCS

B) HAIIPAaBJICHUE YCKOPEHUS ONPEEISET HAIIPABICHHUE IBUKECHHUS

Bri06epuTe HepaBUIIbHOE YTBEPKICHUE:

a) BBIOOp CUCTEMBI OTCUYETA 3aBUCHUT OT YCIOBUM JaHHOU 3a/1aun

0) JIBMKEHUE C TIOCTOSIHHBIM YCKOPEHHUEM Ha3bIBAETCS IPSIMOJIMHENHBIM
PaBHOYCKOPEHHBIM JBUKEHUEM

B) NpU IPSIMOJMHEWNHOM JIBUKEHUU C ITIOCTOSHHBIM YCKOPEHHUEM CKOPOCTh MOXKET
YBEIIMYUBATBCS, & MOXKET U YMEHBIIATHCS

Bri6epute HenpaBUIIbHOE YTBEPIKICHUE:

a) OpU MPSIMOJIUHETHOM JABUKEHUH C MIOCTOSHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIIMYUBATHCS, & MOXKET U YMEHBIIATHCS

0) BEIOOP CUCTEMBI OTCUYETA 3aBUCUT OT YCJIOBHUI TaHHOU 3a/1auu

B) HaIpaBJICHUE YCKOPEHUS ONPEACIISIET HAlTpaBJIECHUE IBHXKCHUS

BriGepuTe HenpaBUIbHOE YTBEPKICHUE:

a) BEIOOP CUCTEMbI OTCUYETA 3aBUCUT OT YCIIOBUM TaHHOM 3a71auu

0) eciy IBIKEHUE MPSIMOJIMHEHHO, TO YCKOPEHHUE MOCTOSTHHO

B) IIPHU NIPSMOJIMHENHOM JIBH)KCHUU C TTIOCTOSTHHBIM YCKOPEHHUEM CKOPOCTh MOKET
YBEJIMYUBATHCS, @ MOKET U YMEHBIIATHCS

BriGepute He mpaBUIIbHBIE YTBEPIKICHHE:
a) IpU MPSIMOJIUHEITHOM JBUKEHUHU C MIOCTOSHHBIM YCKOPEHHEM CKOPOCTh
YBEJIIMYUBACTCS



0) pu NPAMOJIUHEHHOM JIBHXKEHHUH C MIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEIIMYUBATHCS, & MOKET U YMEHBIIATHCS
B) BBIOOP CHCTEMBbI OTCUETA 3aBUCUT OT YCJIIOBHM JTAHHOM 3aa4u

Bri6epuTte npaBUiibHOE YTBEPKICHUE:

a) IpU NPSIMOJIMHEITHOM JBUKEHUHU C MIOCTOSHHBIM YCKOPEHHEM CKOPOCTh
YBEJIIMYUBACTCS

0) eciu yCKOpeHHe MTOCTOSTHHO, TO JBMYKEHUE TIPSIMOJIMHEHO

B) IIPU NIPSIMOJIMHEWHOM JIBU>)KEHUU C TOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOKET
YBEJIIMUUBATHCSA, & MOXKET U YMEHBIIATHCS

J{Burasce paBHOMEpHO, Benocuneauct mpoesxkaer 40 m 3a 4 ¢. Kakoil myTs OH npoener
IIPU ABWKEHHUH C TOU K€ CKOPOCThIO 3a 20 c:

a) 200 m

0) 50 m

B) 150 M

10.0Taen MexaHuKH, COACPKAIINN YUSHHE O JBIKCHUH Tl 0e3 yuéra TeHCTBYIOIINX CHUIT:

11

a) AMHAMHUKa
0) KHHEeMaTHKa
B) CKOPOCTb

.Onpenenute, Kak Ha3bIBACTCSl PACCTOSIHUE MEXK1y HayadbHON U KOHEUHOU TOUKAMM:

a) MyTh

0) nmepeMeniecHue
B) CMEIICHUE

T') TPaeKTOpHUsI

12.BBI$ICHI/IT€, B KaKOM U3 CICAYIOHIHX CIIY4YAaCB ABUIKCHHUC TCJIa HCJIb3s PACCMATPHUBATL KaK

JBU)KCHUE MaTepUaIbHON TOUKU?

a) JIsmxenue 3emnu Bokpyr ComnHIa.

0) JIBmxeHue CIyTHHKA BOKPYT 3EMIIH.

B) [loneT camonera u3z BinaauBocTtoka B MOCKBY.
r) Bpamenue neranmm, o6pabaTeiBacMOil Ha CTaHKE

13.01™meThTE, KaKuE U3 NEPEUUCIICHHBIX BEJIMYUH SBIISIIOTCS CKaJISPHBIMH:

a) mepeMeIieHue
0) myTh
B) CKOPOCTb

14.BriOepuTe, 4TO U3MEPSET CIUAOMETP aBTOMOOUJIS:

a) YCKOpEHHUE;
0) MOyJTb MTHOBEHHOW CKOPOCTH;
B) CPEJIHIOI0 CKOPOCTH;



) mepeMeInieHue

15.0npenenure, kKakas eIUHUIIA BPEMEHH SBIISICTCS OCHOBHOW B MEXTyHapOTHOW CHCTEME
CIMHMII:
a) 1 gac
0) 1 mun
B)lc
r) 1 cyTku.

16.Brruucaute. /[Ba aBTOMOOMIISL IBUKYTCS TIO MPSIMOMY IIOCCE B OJTHOM HAIIPABJICHUH.
Ecnu HanpaButh ock OX B10JIb HANPaBIEHUS JBUKEHUS TEN M0 MI0CCE, TOrJa KaKUMHU
OylyT IPOEKIIMU CKOpOCTeH aBToMobOmie Ha och OX?
a) 00€ MOJIOKHUTEIbHBIC
0) 00e oTpuIlaTeIbHBIC
B) IEPBOr0 — MOJIOKUTEIbHAS, BTOPOI0 — OTpUIIATENIbHAS
I') IEPBOI0 — OTpUIIATENbHAs!, BTOPOrO — MOJO0KHUTEIbHAs

17.Beraucnure. ABToMoOMIL 00Bbexaa MOCKBY IO KOJIBIIEBOM jJopore, JiuHa Kotopoit 109
kM. Uemy paBHBI IPOHACHHBIN MTyTh | 1 mepemMenienrne S aBToMoOmIs?
A)1=109 xm; S=0
0) 1=218xm S = 109 km
B) =218 xm; S = 0.
r) I=109xm; S=218 km

18.0mpenenuTe, eciy yCKOpEHHe paBHO 2 M/c2, To 9T0:
a) paBHOMEPHOE JIBUKEHHE
0) paBHO3aM€/JICHHOE JIBUKEHUE
B) PABHOYCKOPEHHOE JIBH)KECHHE
I') NIPSAMOJIMHENHOE

19. Kakum 00pa3oM yCKOpEHHE XapaKTEPU3yeT H3MEHEHUE BEKTOpa CKOPOCTH?
a) MO BEJIMYMHE U HANIPaBICHUIO

0) MO HaMpaBJICHUIO

B) 10 BEJIUYUHE

20. Beruucnure. ABTOMOOWIIb, IBHXKYIIIUUCS TIPSIMOJIMHEHHO PAaBHOYCKOPEHO, YBEITUUMII
CBOIO CKOPOCTH € 3 M/c 110 9 M/c 3a 6 cekyHa. C KaKuM YCKOPEHHEM JIBUTAJICS aBTOMOOUIIb?

a) 0 m/c2
6) 3 m/c2
B) 2 M/c2
r) 1 m/c2

Kontponupyemsbie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,




JIP4, JIP23. JIP30

Kiaoun K Tectam:

Bapuanr 1
Ne Bonpoca 1 |2 |3 |4 |5 |6 (7 |8 /9 |10 11|12 13 |14 |15 /16 |17 |18 |19 |20
HpaBuiabHbiii |a |6 |B |a |B |0 |B |0 |(aB|0 (a (0 |a |B |a |0 |B |a |B |0
OTBeT

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

IpaBuibHblidi (a4 |6 (B |0 (B |0 |a (B |B |0 |0 |r |a |r

OTBET

Kputepun oneHku:

— «2» BBICTaBJIIETCS O0yUaroIeMycs, eciu Habpain MeHee 8 OalIOB;

— «3» BeICTaBIIsIETCS OOyUaromemycs, 3a 9, 10, 11 6amios;
— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 12, 13, 14, 15, 16 6aimnos;
— «5» BbICTaBIIACTCS OOyUaromemMycs, 3a 6osee 17 6amios.

3aganus 1 caMocTosATe IbHOI padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIICHUI)

1)
2)
3)
4)
S)
6)
7)
8)
9)

MarepuanpHas TOUKA.

CkajsipHbIC M BEKTOpHBIE (DH3NUSCKUEC BETNINHEI.
OTHOCUTENHLHOCTh MEXaHUYECKOT'O JBHIKCHHS.
CucremMa oTcuera.

[Tpunun oTHOCUTENBRHOCTH | anuies.

CriocoOBI onMcaHus IBMKCHHUS.

PaBHOMEpHOE IPAMOJIMHENHOE IBUKEHHUE.

CKOpOCTB. ypaBHCHI/IC JABUXXCHUSI. MrHoBeHHas U cpeansas CKOpOCTH.

HOCTy.]IaTBI TCOPHUH OTHOCHUTCIIBHOCTH.

10) OCHOBHBIE CIEACTBHS U3 MMOCTYIAaTOB TEOPUH OTHOCUTEIIBHOCTH.
11) IIpssmonuHeHOE NBUKEHUE C IOCTOSIHHBIM YCKOPEHUEM.
12) JIBr>keHME ¢ TTIOCTOSIHHBIM YCKOPEHUEM CBOOOTHOTO MaICHHUS.

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




Kpurepun oneHku:
OtmMmeTka «5»

ITOJIHO PACKPBLITO COACPIKAHUC MATCpHUalIa

YCTKO W HpaBUIIbHO JaHbl OIPCACIICHUA M PACKPBLITO COACPKAHHC HOHHTHfI, BC€PHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

ML A0Ka3aTCIIbCTBA HMCIIOJIB30OBAHLBI PA3JIMYHBIC YMCHHUS, BBIBOIbI U3 HEl6JII-0,ZICHHﬁ,
OIIBITOB

OTBECT C&MOCTOSITGHBHBII\/'I, HCIIOJIb30BaHbI paHEC HpI/IO6peTCHHBI€ 3HaHUs.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp>KaHUE MaTepuaa
B OCHOBHOM IIPaBWJIBLHO JaHbl ONPEACICHUS TOHATHUM M MCIOJb30BAHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpPEACICHUS] TOHSATUW  HEMOJIHbIE, JOMYIIEHbl HE3HAYUTENbHBIE  HAPYIICHUS
MOCJICIOBATEILHOCTH  M3JI0KCHUS, HEOOJIbIIINE HETOYHOCTH TIPU HCIOJIb30BAHHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJIaX M O00OIICHUSIX

MpaBUIbHBICE M YETKHE OTBEThl HA BOIPOCHI YTOYHSIOIIETO XapakTepa (MO3UIUA
MOHUMAIOLIUH)

OtMmeTka «3»

YCBOCHO OCHOBHOE COJICp)KaHHE yUCOHOro MaTepraia, HO U3JIOKEHO (parMeHTapHO, HE
BCEr/a MoCJIe0BaTEIBHO

OTIpEJICIICHHSI TIOHATHIA HEIOCTATOYHO YETKHE

HE HCII0Jb30BaHbI B KAUECTBE JIOKA3aTEJILCTBA BBIBOJABI U 000OIIECHUS U3 HAOIIOACHUH,
JOTMYIIECHBI OITUOKH IPH UX W3JI0KSHHUH

JOMYIIEHBl OMMWOKA ¥ HETOYHOCTH B WCIOJL30BAHWHM HAyYHOH TEPMHUHOJIOTHH,
onpeieNIeHUe MOHITHI

MpaBUJIbHBIC W YETKHE OTBETHl HAa BOIPOCHI HABOAAIIETO U KOHKPETH3HUPYIOIIETO
xapakrtepa (O3ULUS KPUTHK)

OTtMmeTKa «2»

OCHOBHOE COJIepKaHue y4eOHOro MaTepuana He pacKpbITO

HE JJaHbI OTBETHI HA BOIIPOCHI HABOIAIIETO M KOHKPETU3UPYIOILIETO XapaKTepa
JOMYLIEHbl TpyOble OIIMOKA B ONPEACIICHUH TOHATHH, TMpU HCIOIb30BaHUU
TEPMHUHOJIOTUH.

Tema 1.2. OcHOBBI IMHAMHUKH

YcrHblii onpoc (YO)

l.

Ecnu Teno sBusercs CBO6OI[HBIM (‘{TO 9TO 3Ha‘{I/IT), TO KaK OHO MOXKCT ,Z[BI/II‘aTBCSI?

2. Nmeercs nu npuHuunuaibHoe paznuune mexnay CO cBszanHou ¢ 3emneid u CO



CBA3aHHOU C CaMOJIETOM, JENAOIINM BUPaX?

[Touemy BTOpO# 3aKkOH HbI0TOHA HAa3bIBAIOT OCHOBHBIM 3aKOHOM JUHAMUKH ?

4. Tlosicuute, Kak CTpPOSITCA OJKCIIEpUMEHTaJIbHble Tpaduku B (U3MKE HaA MpUMeEpe

3aBHCHMOCTH CUJIbl YIIPYTOCTH OT JedOopMaLuu.

Kak u3Meputs Maccy Tela B yCIOBHSIX HEBECOMOCTH?

Haxoaunuce nu Bbl Korjga-HUOY1b B COCTOSTHUM HEBECOMOCTH?

7. O BeTpoBOE CTEKJIO JBMXKYILErocs aBTOMOOWIS yaapwicsa komap. CpaBHUTE CHIIBI,
JEHCTBYIOIME HAa KOMapa M Ha BETPOBOE CTEKJIO BO Bpems yzaapa. I[louemy komap
NOCTpaaall CUiibHee?

8. bapon MroHxray3eH yTBep:KJaj, YTO BBITAIIMI ce0s 3a BOJIOCHI U3 OosoTa. O0OCHYyMTE
HEBO3MO>KHOCTB 3TOTO.

9. C copTUpPOBOYHOM T'OPKH CKATBIBAIOTCS JBA OJMHAKOBBIX SIIMKA: OJUH IIyCTOM, IPYTron
noJyiHbii. Kakoi smuk OyaeT UMeTh OOJbIIYI0 CKOPOCTh Y MoAHOXkuUA? Kakoit oTkaTuTcs
JajblIe O NPSIMOJIMHEMHOMY TOPU30HTAIIBHOMY YYaCTKY ITOCJE TOPKH U IMOYeMy ?

10.IToyemy ckoOpocTb aBTOMOOWJIS, JBHIKYIIETOCS 110 TOPU3OHTAIM HE BO3pACTaeT
OECKOHEYHO, XOTsI CHUJIa TSTM MOTOpPa JEHCTBYET OCTOSTHHO?

11.1IepBOKJIACCHUK M CTapIICKIACCHUK CTOSAT HA MOJYy M TAHYT APYr Apyra 3a pyKH.
OpuHakoBbIe JIM CWIIBI JCHMCTBYIOT Ha OJHOrO M Ha apyroro? llepeunciure ycinoBus,
KOI'Zla IEPBOKIIACCHUK MOXKET IEPETAHYTh CTAPIICKIACCHUKA.

12.KocMoHaBT Makc nphIraeT co cTyja, Aep:kKa B pyKax THPI0 Maccoil m cHavasia Ha 3emiie,
3arem Ha Jlyne. Kak Oynet oTinyarbcsi cuiia, ¢ KOTOPOW TUPS JABUT HA PYKY YEIOBEKY
MOKa OH HaXOAUTCS B BO3AyXxe?

13.3aueM Ha H>KHEN TOBEPXHOCTH JIBDK JENAETCS MTPOJOIbHAS BEIEMKA?

14.1Touemy He mnpuOIMKAIOTCS JpYyr K ApYyry MpEeAMEThl B KOMHATE, HECMOTps Ha
TPaBUTALIMOHHOE MPUTSKEHUE?

15.Onumute onwiThl ['anumiies u HetoToHa Mo ¢cBOOOHOMY MaJCHUIO TEJL.

W

N

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

Kpurepun ouenku:

OtmeTtka «5»

® [I0JIHO PACKPBITO COAEPKAHUE MaTepHUAIIa

® UYETKO W MPABUJIBLHO JaHbl OMNPENEJICHUS M PACKPBITO COJCPKAHHUE IOHATHMA, BEPHO
HCII0JIb30BAHbI HAYYHBIE TEPMUHBI

e Il J0Ka3aTeJbCTBA HCIOJIb30BaHbl Pa3IMYHbIE YMEHHS, BBIBOJABI U3 HAOIIOJCHUMH,
OIIBITOB

® OTBET CAMOCTOSITCIIHHBIN, HCIIOJIB30BaHbI paHee MIPUOOPETCHHBIC 3HAHMUSI.

OtMmetka «4»

® PACKPBITO OCHOBHOE COJIepKaHUE MaTepuasa

® B OCHOBHOM TMIPAaBWJIBHO JaHBI OMPEICICHUS TOHATANA W WCIOJIb30BAHBI HAYYHBIC
TEPMUHBI.



® OTBET CAMOCTOSATCIbHBIN

® ONpEACICHUA TOHSATUWA  HEMOJIHBbIC, JONYIIEHbl HE3HAYMTEIbHBIE  HAPYLICHUS
MOCJIEI0BATEILHOCTU M3JI0KEHUsI, HEOOJIbIIE HETOYHOCTH TPU HCIOJIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOAAX U 000OIIEHUSIX

® [MpaBWIbHBIE W YETKHE OTBETHl Ha BOIPOCHI YTOUHSAIOIIETO XapakTepa (MO3UIIMs
MOHUMAIOIINH)

OtmeTka «3»

® YCBOCHO OCHOBHOE COJICp’KaHHE Y4eOHOT0 MaTepHuaia, HO M3JI0KEeHO (pparMeHTapHO, HE
BCer/a Mocjaea0BaTesIbHO

® OmpeJeeHUs TOHITUI HETOCTATOYHO YETKUE

® HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIbCTBA BBIBOABI U 0000IICHUS U3 HAOJIOICHUH,
JOMYIIEHBI OITMOKHU TIPU UX U3JI0KEHUH

® JIOMyIIEHbl OIMMOKA ¥ HETOYHOCTH B WCIOJIB30BAHUHM HAYYHOW TEPMHUHOJIOTHH,
ONIPEICIICHUE TTOHATUI

® [paBWJIbHBIE W YETKHE OTBEThl HA BOMPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO
xapakrepa (IO3UIHsS KPUTHK)

OtMmeTka «2»

® OCHOBHOE COZCpKaHHE y4eOHOTO MaTepHraia He PaCKPBITO

® HE JIaHBl OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

® JIONMyMICHBI TpyOble OMMOKK B ONPEACICHUH TMOHSATUN, TPU HCTIOJIB30BAHUU
TEPMUHOJIOTHH.

TecTuposanmue (T)
I Bapuanr.

TecroBas paboTta cocTouT U3 9 3a/1aHKi ¢ BLIOOPOM OTBETA, U 1 3a7aHNe Ha HAXOXKICHUE
COOTBETCTBUS
Kaxip1it mpaBUIIBbHBINA OTBET OIlEHUBAETCS 1 OamioMm.

1. BbiOepere oMH NpaBWJIbHBIN 0TBeT. PaBHOIEICTBYIOIIAS BCEX CUJI, ICUCTBYIOIIAs HA
TEJI0, paBHA HYJIIO. J[BUKETCS 3TO TEJIO UM HAXOAUTCS B COCTOSIHUM TOKOS?

A. Teno nBuXeTcs paBHOMEPHO MPSAMOJIUHEIHO.

b. Teno nBuxkeTcs paBHOMEPHO 10 OKPY>KHOCTH B TOPU30HTAIIBHOU TUIOCKOCTH.

B. Teno HaxoauTcs B COCTOSSHUM TTOKOS.

I'. Teno nBuxkeTcss paBHOMEPHO MPSMOJIMHENHO WA HAXOJAUTCA B COCTOSIHUU TTOKOSI.

2. BriOepere 0aqMH NPaBWJILHBIN 0TBeT. M4 og0pOCHIIM BBEPX ¢ HAYAIBHOU CKOPOCTHIO
Vo. Ha pucyHke a yka3zaHo HanpaBiIeHHUE CUJIBI TSKECTH, IEUCTBYIOIIEH Ha TEJO.

OmnpenenuTe HaANPaBJICHUE BEKTOPA YCKOPEHUS M4, IBMXKYIIETOCS BBEPX (PUCYHOK 0).
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A. TonbKko Tak, Kak MokazaHo Ha puc. 16.
b. Tonbko Tak, Kak MokazaHo Ha puc. 20.
B. Tonpko Tak, Kak IoKa3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha pUc. 46.

3. Onpeaesute 0MH NPaBUJIbHBINA OTBeT. ECiii paBHOIEMCTBYIOIIAS BCEX MPHIIOKEHHBIX
cun paBHa 4 H, To y Tena maccoit 2 kr

A. Vckopenue 2 m/c2

B. Yckopenue 0 m/c2
B. Yckopenue MOKeT ObITh JIFOOBbIM

I'. YckopeHue paBHO 8 M/c2

4. Ilpu n3MepeHUsIX Macchl TeJIa M ero Beca Ha MoJIKce U Ha IKBaTope ObLJI0
00HapYKEHO, YTO

A. Macca 1 BeC 01MHaKOBBI

B. Macca paznnuna, BEC OJUHAKOB

b. 1 Bec, u macca pa3nuyHbl

I'. Macca onMHAaKOBA, BEC PA3IUYEH

5. YcraHoBuTe COOTBETCTBHE MeEXKAY (PU3HYECKHMH BEJUYMHAMH M eJIMHUIAMU
U3MepeHus 3TUX BeJuduH B cucreme CH.

dusnyeckas BeIMUNHA Ennnuia BeImunHbI
A) KECTKOCTh 1) kunorpamm (1kr)
b) cuna 2) Hetoton (1 H)
B) Bec Tena 3) Herotor™Mmetp (1 H*m)
I') yckopenue 4) Heroton Ha metp (1 H/m)

5) MeTp B cexkyHy 3a cexyHmy (1 m/c2 )
6) xxoynb (1 JIx)

6. ®opmy.Jia, BbIPAKAIOIIASA 32KOH BCEMHPHOI0 TATOTEHMS. ..

A. F = GMm/R2
b.F= kq]qz/r2
B. F = GM/R2
. F=kAl

7. 111 3akoH Hbr0TOHA MaTeMaTHYeCKH MOKHO 3aMIUCATh TAK: (BEKTOPbI He YKA3aHbI)



Bec Tena — 370...

...CHJIa, C KOTOPOU TEJIO MPUTATUBAET 3EMIIIO

...CHJIa, C KOTOPOU TEJO JACHUCTBYET Ha OMOPY

...CHJIa, C KOTOPOM TEJIO IEMCTBYET Ha IOJIBEC

...CHJIa, C KOTOPOM TEJIO BCIAEACTBUE 3€MHOTO MIPUTSHKEHUSI ICHCTBYET HA ONOPY WU
IMOABEC, HETIOABMIKHBIE OTHOCUTEIBHO HETO

8.
A.
b.
B.
I.

9. Pemnte 3anauy. [Ipyxuna xxectrkocthio 100 H/M pactsaruBaetcs cunoit 20 H. Yemy
PaBHO YUIMHEHUE MIPYKUHBI?

A.5cMm.

b. 20 cm.

B.5M.1T.0,2 cm.

. Cpenu otBeToB A — [ HET IPABUIIBLHOTO.

10. Boi0epere oMH NpaBUJIbHBIN OTBET. bpyCOK JIEKUT HEMOABUKHO HA HAKIIOHHOM
iockocTH (puc. 7). Kakoe HanpaBieHre UMEET BEKTOP CUJIbI TPEHUA?

2
J

A.1.B.2.B.3.T.4. 1. F1p =O0.

II Bapuanr

TecTtoBas paboTa cocTouT U3 9 3aaaHuil ¢ BLIOOPOM OTBETA, U | 3aJaHUE HA HAXOXKICHHUE
COOTBETCTBHS

Kaxx bl mpaBWIBHBIN OTBET OlleHUBaeTCs 1 Oamiom.

1. Eciii Ha IIapuK He AeHCTBYIOT HUKAKHe APyrue Tejia, T0 B HHEPUHAJIbHOM CUCTeMe
oTCYeTa OH

A. IlocTeneHHO OCTaHABIMBAETCS

b. Konebnercs 0k010 Ha4aIbHOTO MOJI0KEHUS

B. JIBmxeTcs M0 OKPYKHOCTH € MOCTOSHHOW MO MOJIYJIFO CKOPOCTBIO

I'. JIBuKeTCs ¢ MOCTOSTHHOM 110 MOJIYJIX0 U HAIIPABJIEHUIO CKOPOCTHIO

2. BoiGepeTe oquH NPaBWILHBIN 0TBET. M4 MOA0pOCHIIN BBEPX C HAYAIBHOW CKOPOCTHIO
V. Ha pucyHke a yka3aHo HanpaBiIeHUE CUJIbI TSHKECTH, AEMCTBYIOIIEN HA TEIO.

OnpenenuTe HaIpaBJICHUE BEKTOPA YCKOPEHUS MY, IBHXKYLIErOCs BHU3 (PUCYHOK 0).



A. TonbKko Tak, Kak MokazaHo Ha puc. 16.
b. Tonbko Tak, Kak MokKa3aHo Ha puc. 20.
B. Tonbpko Tak, Kak ToKa3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MoKa3aHoO Ha puc. 46.

3. Onpeaesure OUH NPABWIbHBINA OTBET. TeJI0 Maccoi 2 KI IBUKETCSI CO CKOPOCTHIO 3

M/C U yCKOPEHHUEM 2 m/c2. Monayne paBHOIEUCTBYIOLIEH CUII, IEMCTBYIOLIUX HA TEJIO PABEH
1)2H

2)4H

3)6 H

4)10H

4. Ilpu u3MepeHUsIX Macchl TeJIa U €ero Beca Ha MOJIKCe U Ha IKBaTope ObLI0
00HApYKeHO, YTO

A. U Bec, u macca pa3inyHbl

B. Macca onnnakoBa, BEC pa3InycH

b. Macca u Bec 0IMHAaKOBBI

I'. Macca paznu4dHa, BEC OJITUHAKOB

5. YcraHoBute co0O0TBeTCTBHE MEKAY (GU3MUECKUMH BEeJIUYUHAMH U eIMHULIAMH
U3MepeHus 3TUX BeJinduH B cucreme CH.

du3nyeckas BEINYNHA Ennnuia BeTMyrHbI

A) XKeCTKOCTh 1) kunorpamm (1kr)

b) cuna 2) Heroton (1 H)

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

5) Metp B cexyHy 3a cekyHmy (1 m/c2 )

6) dxoynb (1 JIx)
6. ®opmya, onpenesaOIIAs CUIY YIPYTOCTH...

A. F = GMm/(R+H)2

b. F=mg
B.F=uN
I'. F=kAl
7. 111 3akoH Hbr0TOHA MaTeMaTHYeCKH MOKHO 3aMUCATh TAK: (BEKTOPbI HEe YKA3aHbI)
A.F=ma
b. F=uN

B.F1=-F»



I. FX = —kx

8. Ecsiu Tes10 MOKOUTCS, TO CHJIA TPEHUS TOKOS:
A. Bcerna 0oJbllie BHENTHEH CHIIBI,

b. Bcerna paBHa BHEIIHEN CUIIE;

B. Bcernma MeHblIIe BHEIIHEHM CHUJIBL.

9. Pemure 3apauy. [lox nevicteuem cunel 2 H npyxuna yumaniace Ha 4 cMm. Uemy paBHa
KECTKOCTb NIPYKUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

J. 0,08 H/m.

10. Boi0epere oavH NpaBWJIbHBIN 0TBET. bpycok IBHXXETCS paBHOMEPHO BBEPX I10
HAKJIOHHOU ockocTu (puc. 7). Kakoe HanpaBiieHre ©UMEET BEKTOP CUIIbl TPEHUSA?

Puc. 7

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

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

Kaoun K Tectam:
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IIpaBuJbHBIH 0TBET

Kputepuu oneHKH:
— «2» BBICTaBJIAICTCS 00yYarOIEeMyCsl, €CIi Habpail MeHee S5 0aioB;
— «3» BBICTaBIIIETCS O0yUaromemycs, 3a 6-7 6aios;



— «4» BBICTaBIISIETCSL 0OyUaromiemMycs, 3a 8-9 0aoB;
— «5» BBICTaBIIAETCS O0yUaromemycs, 3a 10 0amios.

3aganus 1 caMocTosATeIbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

1) Cuia. Macca.

2) IlpuHuun cynepro3unuu cui.

3) Ilepsslii 3akoH HproToHa.

4) Bropoii 3akoH HerotoHa.

5) Cuibl B Ipupo/e.

6) Tperun 3axkoH HproTOHA.

7) 3aKOH BCEMHPHOTO TSITOTEHHUS.

8) Cua TSXKECTU U CUJIa BCEMUPHOTO TATOTEHUS.
9) IlepBas KocMHUUYECKasi CKOPOCTb.

10) JIBrokeHHe IaHeT U ManbiX Tesl COTHEYHON CUCTEMBI.
11) DneMeHTbI PEASITUBUCTCKONU TUHAMUKH.

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

Kpurepun oueHku:
OtmeTka «5»

IIOJIHO PACKPBLITO COACPIKAHUC MAaTCpHalia
YCTKO KW MpaBUJIbHO JAaHBLI OIIPCACICHHA KW PACKPLITO COACPIKAHUC HOHHTHﬁ, BEPHO
HCIIOJIb30BAHBI HAYYHBIC TCPMUHBI

ML A0Ka3aTCIIbCTBA HMCIIOJIB30BAHLI PA3JIMYHBIC YMCHHS, BBIBOIALI U3 H&6J’IIOI[€HHI>1,
OIIBITOB

OTBCT CaMOCTOHTeJIBHBII‘/II, HCIIOJIb30BAHBI PAHCC HpI/IO6p€TeHHI)IC 3HAaHUsL.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIep)KaHUE MaTepHrasa

B OCHOBHOM IIPaBWJIBLHO JaHbl OMNpPEACICHUS TOHATHUM M MCIOJb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTECIbHBIN

ONpEACICHUs] TOHATUW  HEMOJIHbIE, JOMYIIEHbl HE3HAYUTEJbHBIE  HAPYIICHUS
MOCJICIOBATEILHOCTH  M3JIOKCHUS, HEOOJIbIIME HETOYHOCTH TIPU  HCIOJIb30BAHHUH
Hay4YHBIX TEPMUHOB HJIM B BBIBOJAX M 00OOIIECHUIX

NpaBWIbHbIE M YETKHE OTBETHl Ha BOMPOCHl YTOYHSIOIIETO Xapakrepa (MO3ULUs
MTOHUMAFOIITUHA)



OtMeTKa «3»

YCBOGHO OCHOBHOE COJICp)KaHHE yUeOHOro MaTepHaiia, HO U3JIOKEHO (pparMeHTapHO, HE
BCErJ1a MOCIEA0BATCIILHO

OIIPEICIICHUS TTIOHATUN HETOCTATOYHO YETKUE

HE MCIIOJb30BaHbI B KAUECTBE JIOKA3aTEJILCTBA BBIBOJBI U 000OIICHUS U3 HAOIIOACHUH,
JOMYIIEHBI OITUOKH MPU UX U3JI0KESHUH

JOMYIICHbl OIMUOKM M HETOYHOCTH B UCIIOJIb30BAaHUM HAYYHOW TEPMHUHOJIOTHUH,
ONIPEICIICHUE TTOHATUI

MpaBUWIbHBIE W YETKHE OTBEThl HA BOIPOCHl HABOMSIIETO W KOHKPETHU3UPYIOIIETO
xapakTtepa (IMO3UIUs KPUTHK)

OTtMmeTKa «2»

OCHOBHOE COJIepKaHUe y4eOHOro MaTepuasna He pacKpbITO

HE JIaHbl OTBETHI HAa BOIPOCHI HABOAIIETO U KOHKPETU3UPYIOLLETO XapaKTepa
JOMYIIEHbl TpyOble OMMOKKM B ONPEAEICHUU TOHATUM, TIPU HUCIOJIH30BAHUU
TEPMHUHOJIOTHUH.

Tema 1.3. 3axoHBI COXpaHeHUSI

YcrHbliii onpoc (YO)

1. Ilpm KaKoM yCIOBUM UMITYJIbC T€JA HE U3MEHSAETCA?

YTO MOXKHO CKa3aTh O HANPABJIECHUU BEKTOPOB MMITYJIbCA U CKOPOCTH JBUKYILETOCS
Tena?

3. Kakoe u3 Ten umeer OOJbIIMN UMITYJIbC: aBTOMOOWJIb Maccoil 1T, IBMXKyLIMiicsa co
cKOpocThio 10M/c, MM CHaps Maccou 2Kr, JIETAIUNA cO CKOpOCcThi0 S00M/c?

4. TloueMy npu yaape BO3HUKAIOT OOJIbIINE CUITBI?

[TapamroTucT paBHOMEpPHO ONyCKaeTcsi Ha mapauitore. M3Mmensiercs nu npu 3ToMm

MMITYJIBC ITApALIOTHCTA?

6. I'me B mpupoie ¥ TEXHUKE BCTPEYAETCS PEAKTUBHOE JBH)KEHUE?

KakoB npuHIMI IBUKEHUS METy3bI?

8. OcpbMHHOTHM, KajbMapbl, KapakaTHIl W Jpyrue oOurtaTenu TriIyOuH Mops
nepeMenaloTcsl MoJ00HO pakeTe, BbIOpachiBas C CHJIOM BOAy, KOTOPYIO OHHU
HaOupaioT uyepe3 por. MokeT M Takod crmoco0 mepeMelieHus OOeCHeuuTh UM
OOJIBIIYIO CKOPOCTh ABUKEHUS B TOJILIE BOIBI?

9. Kak KOCMOHAaBTY, HaxoJAIIEMYCS B OTKPBITOM KOCMOCE, BEPHYThbCS OOpaTHO Ha
KOCMUYECKHUI KOopadiib 0€3 MOCTOPOHHEN TOMOIIHU ?

10.ITouemy COBETYIOT IIPHU BBICTPENIE PYKbE MOKPENUe MPUKUMATh K Tiedy?

11.Kakue u3 mepeurciieHHbIX Tel 00Jaal0T KUHETUYECKOW HSHEeprueil: a) KaMeHb,
NOJHSTHINA HaJ| 3eMJIeH; 0) JETAIIMI caMOJIeT; B) pacTIHyTas MPY>KUHA.

12.MI3meHseTcs 11 NOTEHIMANIbHASL SHEPT U JIOAKH, TUIBIBYIIECH 110 TEYEHUIO PEKU?

13.JIerkoBoil u rpy30BOil aBTOMOOMIIN ABHXKYTCSI C OAMHAKOBBIMU CKOpocTsMH. Kakoil
U3 HUX 00JajaeT 0oJibliield KHHETHUYECKOM SHEPTUE?
14.Kak u3MeHsieTCs KMHETUYeCKash W IMOTEHLMaJbHas AHEprusi CBOOOJHO MaJarollero

o

~



tena? Kocmudeckoro kopabiis, COBEpPIIAIONIETO MATKYIO TTOCAAKY ?

15.Kakue mnpeBpalieHusi HEPrud MPOUCXOIUT MPU JABMIKEHHHM KaMHs, OpOIIEHHOIO
BBepXx? CONMpOTHUBIICHUEM BO3yXa MOXKHO ITPEeHEOPEYb.

16.11pu kakoM yCJIOBHH JiBa Tela Pa3HOW MAcCChl, MOAHATHIC HA PA3HYIO BHICOTY, OYAYT
o0J1aaTh OAMHAKOBOM MOTEHITUAIBLHON YHEPTHUECH ?

17.1TpuBeauTe npuMepsl IPEBpPALICHUS KUHETUYECKOW SHEPTUU Tejla B TOTEHIUAIBHYIO
DHEPTUI0 U 0OpATHO.

18.'py3, monBemieHHBII Ha HATH (MasSTHUK), coBepmiaer KoneOanus. Kakue
MpEBPALIECHUS SHEPTUU TPOUCXOSIT NPHU 3TOM?

19.11aaromuii ¢ BBICOTHI 2M MSIYHK MOJCKOYMI Ha BeICOTY 1,5M. Kak cormacoBate 310 €
3aKOHOM COXPaHEHMS YHEPTUU?

20.3a cyeT KaKoil dHEPruy B3MBIBAET BBEPX HAITOJHEHHBIN MeJIMEM BO3AYIUHBIN IIAPHUK,
BBIPBABILUICS U3 PYK?

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

Kpurepun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COAEP/KAHUE MaTepuaia

YETKO W MPABWIbHO JaHbl ONPEACIICHUS W PACKPBITO COJEP)KAHUE MOHATHM, BEPHO
VCIIOJIb30BAHBI HAYYHBIE TEPMUHBI

JUISl I0Ka3aTelIbCTBA HMCIIOJIB30BaHbl Pa3IMYHbIE YMEHHSI, BBIBOJBI U3 HAOIIOICHUMH,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIb30BAHBI paHEE TPUOOPETCHHBIC 3HAHMS.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJICpKAHUE MaTepHraa

B OCHOBHOM IPAaBWJIBHO JIaHbI OMNPEICIICHUS MOHSITHM W HWCHOJb30BAHBI HAY4YHbBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpPENICIICHUSI TOHATUWA  HEIOJHbIC, JIOMYIIEHbl HE3HAYWUTEJIbHBICE  HapyIICHUS
MOCJICIOBATEILHOCTH  M3JI0KCHUS, HEOOJIbIIME HETOYHOCTH TP  HMCIOJIHb30BAHUH
Hay4YHBIX TEPMUHOB WJIA B BBIBOAAX U 000OIIEHUSIX

MpaBWIbHBIE M YETKUE OTBETHI Ha BOMPOCHl YTOYHSIONIIETO XapakTepa (MO3UIUs
MTOHUMAFOIITUI )

OrMmeTka «3»

YCBOEHO OCHOBHOE COZIEp)KaHUE YU4eOHOTo Marepuaia, HO U3JI0KEeHO (hparMeHTapHoO, He
BCET/Ia MMOCIIEA0BATEIILHO

OTIpe/ICTICHUSI TIOHSATUI HEIOCTATOYHO YETKHE

HE HCITOJIb30BaHbl B KAYECTBE JIOKA3aTEIbCTBA BBIBOJIBI M 000OOIIECHUS U3 HAOJIOICHUH,
JOITYIIICHBI OITMOKH MPH MX U3JI0KCHUH



JOMYIIEHbl OIMUOKKM M HETOYHOCTH B UCIIOJIb30BAHUM HAYYHOW TEPMHUHOJIOTHH,
ONPEJICIICHUE TTOHSITUIA

NpaBWIbHBIE W YETKHWE OTBETHI HAa BOIMPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUS KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOr0o MaTepuala He pacKpbITO

HE JIJaHbI OTBETHI HAa BOIPOCHI HABOJISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYUIEHbl TpPyOble OIIMOKA B ONPEACIICHUH TOHATHH, TpPH HCIOIb30BAaHUU
TEPMUHOJIOTUH.

TectupoBanmue (T)

1.

UeMy paBeH MOyJIb U3MEHEHUSI UMITYJIbCA T€JIa MACCOW M, JBHKYLIETOCS CO
CKOPOCTBIO V, €CJIU TIOCJI€ CTOJKHOBEHUS CO CTEHKOM TEJIO CTaJlo IBUTAThCA B
MPOTUBOMOJIOKHOM HAIPABICHUU C TOU K€ IO MOJYJIIO0 CKOPOCTBIO:

a) 2mv

0) mv

B) 0

[Tpu BeICTpEsIC M3 MTHEBMATHUECKOW BUHTOBKH BBIIETACT ITYJISI MACCOH M CO CKOPOCTHIO
v. Kakoii mo Moymto uMmysc mpuoOpeTaeT mociie BhICTpeia MHEBMaTHIeCKast
BUHTOBKA, eclii ee Macca B 150 pa3 GombIiie Macchl MMy Jiu:

a) 150mv

0) mv

B) mv/150

C nonxu o6mieit maccoit 200 Kr, IBIKYIIEHCS CO CKOPOCTBIO 1 M/c, BBIMAJ TPy3 Maccoi
100 kr. Kaxoii ctana CKOpoCThb JTOAKH:

a) 10 m/c

0) 1 m/c

B) 2 M/C

Teno maccoii 1 kr cunoii 20 H nogaumaetcst Ha BeicoTy 5 M. UeMy paBHa paboTa 3ToH
CUJIBL:

a) 100 JIx

0) 10 Ix

B) 1000 Ix

Onpenenute MUHUMAJIBHYIO MOIIIHOCTh, KOTOPOU JIOJDKEH 00J1a1aTh ABUTATEINb
MPUEMHHKA, YTOOBI TOAHATH Ipy3 Maccoi S50 kr Ha BeicoTy 10 Mm3a 5 c:

a) 2 kBt

0) 3 kBt

B) 1 kBT



6. Ilpu ABMKEHUU HA BEJIOCHUIIENIE IO TOPU3OHTAIILHOM 10POTe CO CKOPOCTHIO 9 KM/4
pazBuBaetcst MoiHOCTh 30 Bt. Haliqure nBuxKynyto cuiy:
a)24 H
0) 12 H
B)40 H

7. Teno maccoii 2 Kr uMeeT noteHuanbuyto suepruto 10 J[xx. Ha kakyro BbICOTy Haz
3eMJIeil MOJIHSTO TEJIO, €CJIM HyJIb OTCYETA MOTEHIIUAIbHOW SHEPIUU HAXOAUTCS Ha
MOBEPXHOCTH 3€MIJIH:

a)lm
0)2 M
B) 0,5 M

8. Bo cK0JIbKO pa3 MOTCHIMAIbHAS SHEPTHsI, HAKOTUICHHAS MPYKHUHOW TTPH CIKATHH U3
TIOJIO’KEHUST PABHOBECHUS Ha 2 CM, MEHBIIIE, UM TIPU CKATUU TOU e MPYKUHBI Ha 4 CM:
a) B 4 paza
0) B 2 pa3za
B) B 8 pa3

9. Kak nu3mMeHUTCs KHHETHYECKAasi SHEPIHs TeJla IPU YBEJIMYEHUHU €r0 CKOPOCTH B 2 pasa:
a) yBEJIMYUTCS B 2 paza
0) ymeHbpIIUTCS B 4 paza
B) yBEIUYUTCA B 4 paza

10.C kakoi CKOpOCThIO OpOCHIIN BEPTUKAIBLHO BBEPX KaMEHb, €CJIU OH MPHU 3TOM IO THSIICS
Ha BBICOTY S5 M:
a) 5 Mm/c
6) 10 m/c
B) 2,5 m/c

11.Teno GpoiieHO BEPTHKAIBLHO BBEPX O cKOpocThio 10 m/c. Ha kakoit BeicoTe ero
KHUHETUYECKAasi SHEPTHs CTAHET PAaBHOM €ro MOTEHI[MAIbHON YHEPTUHU:
a)2,5m
0)2 M
B) S M

12.Equnuiia u3MepeHust UMIyJibca CUIIbl B MeXTyHapOJHON CUCTEME:
a) Kr * M/c
0) Hec
B) KI'/M

13.3aMKHyTas cuctemMa Tel — Takas CUCTeMa Tel, Ha KOTOpbIE:
a) HEe ICVCTBYIOT BHEUIHUE CUJIbI



0) HE ACMCTBYIOT HU BHEIITHUE, HU BHYTPEHHUE CUIIbI
B) ICMCTBYIOT BHEITHUE CHUJIbI

14.iMmynbe Tea OnpeaesisieTCsl BHIPAKCHUEM:
a) F/t
0) Fet

B) mev

15.Teno GpoiieHO BEPTUKATHHO BBEPX CO CKOPOCTHIO 20 M/c. COnpOTHBICHUE BO3AyXa
CpaBHUTEIBHO Mano. Kakoi BBICOTBI OHO JJOCTUTHET:
a) 20 m
0) 15™m
B) 10 M

16.2Kene3Ho10pOKHBIN BarOH MacCoi m JBHXKYIIMHCS CO CKOPOCTBIO V, CTAJIKUBACTCS
HETIOIBI>KHBIM BarOHOM MacCOM 2m U cueriseTcs ¢ HuM . Kakum cymmapHbIM
HUMITYJICOM 00JIaJIal0T ABA BaroHa Mocje CTOJKHOBEHMUS:
a) 3v
0) v/3
B) V

17.CkopocTb J1erkoBOro aBToMOOWIs B 4 pa3a OoJibllle CKOPOCTH I'PY30BOTr0, a Macca
Ipy30BOro B 2 pa3a 00JblIe Macchl JerkoBoro. CpaBHUTE 3HAYEHUSI MOAYJIEH
MMITYJIbCOB JIETKOBOI'O P U I'PY30BOr0 P2 aBTOMOOMIIEH:

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

18.Teno, maccoit 2 KT ABMIKETCS CO CKOPOCThIO 4 M/c. KakoB uMITysibC Tena:
a) 16xrem/c
0) 8krem/c
B) 4Kr*M/C

19.Teno maccou 2 Kr mOAHUMAETCS HA BBICOTY 5 METPOB IIPU JEHCTBUM HA HETO
noctosgsHHOM cuibl 30 H. PaGoTta 3T0i cuiibl paBHa:
a) 100 JIx
0) 1500 Tk
B) 150 Ix

20.Kakas 13 nepeurcaeHHbIX BETMYUH SIBISETCS BEKTOPHOM:
a) mMacca
0) UMITYJIBC
B) NyTh



21.BopoHa JeTut co cKopocThio 6 M/c. IMIyibc BOpOHBI paBeH 3 Kr ¢ M/c. Macca BOPOHBI
paBHa:
a) 0,5 xr
0) 2 xr
B) 1,5 kr

22.Kak Ha3pIBaeTCs BEIMYHMHA, PaBHAs IPOU3BEJICHNIO MACCHI TEJIAa HA €€ CKOPOCTh:
a) UMITYJIbC CUJIbI
0) UMITyJIbC TENA
B) IIEpEMEILECHUE

23.Kaxk Ha3bIBaeTcs (pu3MUecKasi BEJIMYUHA, paBHAsl IPOU3BEACHUIO MOAYJIEH CUIIbI U
NEPEMEILICHNS M KOCUHYCA yIJIa MEKIY HUMM:
a) MOIITHOCTh
0) KUHEeTHYecKasi IHeprus
B) paboTta

24.Teno maccoit 3 kr mogHATO Ha BbicoTy 10 M. KakoBa nmoTeHIMaabHas SHEPrus Tea:
a) 30 JIx
6) 300 JIx
B) 600 JIx

25.KameHnb OpouieH BepTUKaabHO BBepX. Ha myTn 1 M ero kuHetudeckasi 3Heprus
yMenbinmniach Ha 16 JIx. Kakyto paboTy coBepiimia cuia TSHKECTH Ha TOM Iy TH:
a) —8 JIx
0) —32 Ix
B) —16 JIx

26.11epBbIii AIEKTPOABUTATED, TOCTPOSHHBIN akageMukoM S1010ukoBbIM B 1834 rony,
pPaBHOMEpPHO MoAHUMA (¢ ToMoIbo 010ka 1 HUTH) rpy3 50 H Ha BeicoTy 0,6 M 32 2 C.
OnpenenuTe MOIIHOCTb 3TOTO ABUTATENS:
a) ~1,5 Bt
0) =15 Bt
B) =25 Bt

27.0npenenuTs paboTy CUIIbI P PABHOMEPHOM MOJIHATHH Ipy3a Maccoi 2 T Ha BICOTY S50
CM:
a) 1 xkJIx
0) 1,5 xJIx
B) 10 xJIx

28.Kak Ha3bIiBaeTcs u3nueckas BeJIMUYMHA, paBHAs TPOU3BEJICHUIO CUITBI HA BpEMsI €€
JICUCTBUS:
a) KHUHETHYECKas SHEePrusi



0) UMITyJIbC TENA
B) UMITYJIbC CHJIBI

29.Ha teno B Teuenue 2 MuH aenctByeT criia S H. KakoB UMITyIbC CUITBI:
a) 600 H-c
6) 60 H-c
B) 6 H-c

30.Kak Ha3piBaeTcs (pru3nueckas BEITUUYMHA, PaBHASI OTHOLICHHUIO pa0OThI K HHTEPBAILY
BPEMEHHU, 32 KOTOPBIM 3Ta paboTa COBEpUICHA:
a) KHHETUYEeCKasi YHEprus
0) MOIITHOCTh
B) paboTta

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

Kiaoun K Tectam:
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Ne Bonpoca 1

IpaBubHBIH
OTBET

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

IIpaBuJibHBI OTBET

Kpurepun oneHku:

— «2» BBICTaBJISIETCSL 00yUaroIiemMycsi, €ciu Habpasl MeHee 12 6aios;
— «3» BbICTaBIIsIETCSL 0OyUaroniemycs, 3a 13-17 6amios;

— «4» BBICTaBIISIETCS OOyUaroniemycs, 3a 18-24 6amios;

— «5» BBICTaBJISIETCSL 00OyUaroniemMycs, 3a 25 u 6ojiee 6amioB.

3aganus 1 camocTosiTeIbHOM padoTsl (CP)

Tembl 3cce (pedpeparoB, 10KI2T0B, COOOIICHU )

1) 3aKOH COXpaHEHMS UMITYJIbCA.

2) PeakTHBHOE JBMKECHHUE.

3) 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.
4) Mexanunueckas paboTa 1 MOUTHOCTb.

5) Kunernueckas sHeprus.

6) IlorennumanpHas d>HEprus.



7) 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTHM.

8) Pabota cuiIbl TSXKECTH U CUJTBI YIIPYTOCTH.

9) KoHCepBaTUBHbBIE CUIIBI.

10) [IppumMeHEHNE 3aKOHOB COXPAHEHMUS.

11) Mcnonp30BaHKe 3aKOHOB MEXaHUKHU 711 OOBSICHEHUSI IBMXKCHHSI HEOSCHBIX TEJN U IS
Pa3BUTUS KOCMMYECKUX WCCIIENOBAaHWM, T'PaHULBl NPUMEHUMOCTH KIIACCUYECKOU
MEXAHUKH.

12) [IpakTideckoe npuUMEHEHHE (U3NUECKUX 3HAHUW B TOBCEIHEBHOW JKWU3HH IS
MCIIOJIB30BAHUSA MPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB.

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

Kpurepun oueHku:
Otmetka «5»

MIOJIHO PACKPBITO COJIEPKaHUE MaTepuaia
YETKO M TPABUIBHO JIaHBl OIPEJCICHUS M PACKPBITO COJEp)KaHHE MOHSATUM, BEPHO
WCII0JIb30BaHbl HAYYHbIE TEPMUHBI

I A0Ka3aTCIIbCTBA HMCIIOJIB30OBAHLI PA3JIMYHBIC YMCHHUS, BBIBOIbI M3 H&6JHOIICHHI>1,
OIIBITOB

OTBET CaMOCTOHTGHBHBIﬁ, HCIIOJIb30BaHbl paHEEC HpI/IO6peTCHHBI€ 3HAHMU:I.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp>KaHUE MaTepHaa

B OCHOBHOM IIPaBWJIBLHO JaHbl ONPEACICHUS TOHATHUM M MCIOJIb30BAaHbl HAYUYHbBIC
TEPMUHBI.

OTBET CaMOCTOSTEIIbHbBIN

ONpEACICHUs] TMOHATUW  HEMOJIHBbIC, JOMYIIEHbl HE3HAYUTEJbHBIE  HAPYIICHUS
MOCJICIOBATEIbHOCTH  M3JI0KEHUS, HEOOJIbIINe HETOYHOCTH TIPU  HCIOJIb30BAHHUH
Hay4YHBIX TEPMUHOB WJIM B BBIBOJIaX M O0OOIICHUSIX

NpaBWIbHbIE M YETKHE OTBETHl Ha BOMNPOCHl YTOYHSIOIIETO Xapakrepa (MO3ULUs
MOHUMAIOLIUH)

OtMmeTka «3»

YCBOCHO OCHOBHOE COJICp)KaHHME yUCOHOro MaTepraia, HO U3JIOKEHO (parMeHTapHO, HE
BCEr/a MoCJIe0BaTEIBHO

OTIPEJICIICHHSI TIOHATHIA HEJIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAUECTBE JIOKA3aTEJILCTBA BBIBOABI U 000OIIECHUS U3 HAOIIOACHUH,
JOTTYIIEHBI ONTMOKHU TIPH UX U3JI0KCHHUH

JOMYIIEHbl OMWOKA ¥ HETOYHOCTH B HWCIOJL30BAHWHM HAYyYHOH TEPMHUHOJIOTHH,
ONPEJICIICHUE TTOHATUIA

NpaBWIbHbIE W YETKHME OTBETHl HAa BOINPOCHI HABOASUIETO U KOHKPETH3UPYIOILIETO
xapakTtepa (O3UILUS KPUTHK)



OTMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuasna He pacKpbITO

HE JIaHbl OTBETHI HAa BOMPOCHI HABOJAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHbl TpyOble OMMUOKKM B ONpENAEICHUU TOHATUM, TIPU HUCIOJIH30BAHUU
TEPMHUHOJIOTUH.

KonrpoabHas padora Nel

Ilo pa3neny «MexaHuka»

Bapuanr 1

1. Chopmynupyiite nepBsiii 3akoH HeroToHa.

2. MOTOIMKINCT Havyall JBIKCHHE C MOCTOSHHBIM yckoperneM 1 m/c2. Ompeenute myTh,
KOTOPBIN MPOIIIE]T MOTOIMKIUCT JI0 TOTO MOMEHTA, KOT'/Ia €ro CKOPOCTh cTasia 36 Km/4.

3. Ilo BTOpOMY 3akoHY HbIOTOHA ompenenuTe yCKOpeHue Tena, Bei3biBaemoe cuiior 90 H;
Macca tena 45 Kr.

4. JIBa xopabns maccorr 50000 T KakIbIil CTOST Ha peiiie HA PAacCTOSHUHM | KM OJUH OT
npyroro. KakoBa cuiia nputskeHUs: MKy HUMU?

5. Teno, ABMXKyLIEECS CO CKOPOCTHIO 4M/C, UMeeT KuHeTn4YecKyto 3Hepruto 16 J[x. Haiitu
Maccy 3TOro Tena.

Bapuanr 2

1. ChopmynupyiTe 3aKOH BCEMUPHOTO TATOTEHUSI.

2. 3a kakoe BpeMsi aBTOMOOWJIb, JIBUTASICh U3 COCTOSIHUS MOKOsI C yckopenuem 0,6 M/c2,
npouaer 30 m.

3. Cuma 60 H cooGmaer Temy yckoperne 0,8 m/c2. Kakasi cHia COOBIIUT 5TOMY Telry
ycKkoperue 2 m/c2?

4. Beluucnute cuiy nputrsbkeHus: yenoeka Maccoi 80 kr k ConHuy, ecnu macca ConHua
paBHa 1,99- 1030 kr, a pacctosinue ot 3emum g0 ComHia coctasisert 1,5 106 xwm.

5. Teno, maccoii 3 kr o6nagaeT noteHuuanbHou 3uepruen 60 k. Onpenennure BbICOTY, Ha
KOTOPYIO NOJHSATO TEJIO HAJl 3€MJICH.

Bapuanr 3

1. Chopmynupyiite 3aKOH COXpaHEHUS SHEPTHUU.

2. Temnoxo, ABUrasich U3 COCTOSHIS MOKOs ¢ yekoperuem 0,1 M/c2, qocTuraer ckopocTu
18 kM/4. 3a kakoe BpeMms 3Ta CKOpocThb JocTurHyrta? Kakoi myTh 3a 3TO Bpems
poiieH?

3. C kakuM YCKOpEHHEM JBUTaJICA MPU pa3dere peakTUBHBINA camoiieT maccoit 60 T, eciau
cwia taru asurareinen 90 kH?

4. C xakoil cwioi mnpursaruBaerca JIlyHoil rups maccod 1 kr, Haxoasmadcs Ha
noBepxHocTH JIynsl. Macca JIyHbl paBHa 7,3 - 1022 kr, a ee pamuyc 1,7- 108 cm?

5. KakoBa kuHeTHUECKasi YJHEPTUsi KOCMUYECKOro Kopabis cepuu «Coro3» NpH JBUKEHUU



1o opOuTEe CO CKOPOCThIO 7,8 KM/C, eciin Macca Kopaoss 6,6 T?

Bapuanr 4
Cdopmynupyiite Tpetuit 3akon HproTona.

[Iyns B ctBosNe aBTOMara KanmamiHuKoBa JBUXKETCS C yCKOpeHuem 616 km/c2. Kakoa
CKOPOCTb BBUIETA ITyJIM, €CIU JJIMHa cTBosa 41,5 cm?

Teno maccoit 4 Kr moj AeHCTBHEM HEKOTOPOM CHIIBI MPHOOPENI0 YyCKOpEeHUe 2 m/c2. Kakoe
YCKOpEeHHUE MpuolOpeTaeT Teao Maccoi 10 Kr moa 1eMCTBUEM TaKOM e CHIIbI?

C xakoil CUJIOW MPUTATUBAIOTCA APYT K APYry JBa TeJla MAacCOM MO 5 KI, €CJIM pacCTOSHUE
MEXAY UX LIEHTpaMu Macc paBHO 20 m?

Teno nonusanu Ha BbIcOTy 0,6 M Han 3emueid. IIpu 3ToM OHO 00s1a1a70 MOTEHIIMAIBHON
sHepruei paBaou 42 JIx. Onpenennte Maccy tena.

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

Kpurepun ouenku:

- «5» cTaBUTHCA 3a pabOTY, BBIIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK M HETOUETOB.

- «4» cTaBUTHCS 3a pabOTy, BBIOJHEHHYIO MOJIHOCTHIO, HO MPH HAJMYMU B HEW He Oolee
OJIHOM Tpy0OO# 1 OAHON HETPyOOil OIMOKK U OJTHOTO HEoUeTa, He OoJiee TpeX HEeAOUYETOB.

- «3» CTaBUTBCA, €CIOU CTYACHT MPAaBWIBHO BBIIOJHWI HE MeHee 2/3 Bceil paboThl win
JOMYCTHIJI HE 0oJiee OJHOM rpyOoii OMIMOKM U ABYX HEJIOYETOB, HE Oosiee OJIHOM TpyOoil u
OJIHOI HerpyOo#l ommOKu, He 0osiee TpeX HErpyObIX OUIMOOK, OAHOW HErpyoou OMMOKH U
TpeX HEJIOUETOB, IPU HAIMYUU 4-5 HET0YETOB.

- «2» CTaBUTHCS, €CIM YUCIO OLIMOOK M HEAOYETOB NMPEBBICUIO HOPMY OLEHKH «3» WU
IPAaBUJIBHO BBIIIOJIHEHO MeHee 2/3 Bcell padoThI.

Pazgen 2. MosexkyasipHast pu3uKa 1 OCHOBbI TEPMOAHMHAMHUKH

Tema 2.1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKOM TEOPUH Ia30B

YcrHblii onpoc (YO)

1. KakoBa uenp MonekyiasipHo-kunernueckoi teopunt (MKT) ctpoenus BemectBa’?

2. HazoBute ocHoBHBbIE nosioxkeHust MKT.

3. llpuBenuTe mnpuMepsl (U3UYECKUX SBICHUN, KOTOPHIC SIBISIOTCS KOCBEHHBIM
JI0OKa3aTEIbCTBOM CYILECTBOBAHUS ATOMOB M MOJIEKY!L.

4. Kakue O3KCHepUMEHTAIbHbIA (PaKThl MOATBEPKIAIOT CYIIECTBOBAHUE MOJEKYJI
(aToMOB)

5. IlpuBenure cpaBHEHUS, MO3BOJISAIOIINE MTPEACTABUTh, HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MaJibl.



6. IlpuBenure cpaBHEHUs, TO3BOJISIOLIUE IPEICTABUTH ,HACKOJIBKO MOJIEKYJIBI (ATOMBI)
MHOT'OYUCIICHHBI.

7. JaiiTe onpeneneHue KOJIMYeCcTBA BEIIECTBA.

8. Kakosa enmanna koimuectsa Bemiectsa B CI?

9. ChopmynupyiiTe onpeeneHne nocTossHHoi ABoraapo. Yemy oHa paBHa?

10.ITouemy mocrosiHHas ABorajpo oJuHAKOBa JJIsl JIFOOOTO BemiecTa?

11.{aiiTe onpenenenue MossipHoi Macchl. KakoBa ee enunnia B cucreme C1?

12.Kak cBg3aHbl MOJISIpHAsl U OTHOCUTEIbHAS MOJIEKYJIIPHAsI MacChl?

13.1IpuBenuTe mpuMepsl GU3NIECKUX SIBICHHHN, KOTOPBIE SBIISIOTCS JOKA3aTEILCTBOM
JBU>KEHUST MOJIEKYI.

14.Jlaiite onpenenenue quddy3uu.

15.11puBenure mpumepsl npuMeHeHus: MG y3un B IPUPOJIE, TEXHUKE, U )KU3HU
YyeloBeKa

16.1IpuBeauTe npuMepsl GU3NIECKUX SBICHUN, KOTOPBIC SBISIOTCS JOKA3aTEIHCTBOM
B3aUMOJICCTBUS MOJICKYJI.

17.KakoBa nmpupo/1a MEKMOJIEKYJISIPHOTO B3auMoAeCcTBUsA? Ha Kakux paccTosHUAX
MPOSIBIISIFOTCS 3TU CUJIBI?

18.Haz0BUTE OCHOBHBIE arperaTHbIE COCTOSIHUSA BelecTBa. Kakue n3MeHeHus
MIPOUCXOAT B BEIIECTBE MpHU (Pa30BBIX mepexogax?

19.Kak nBuxyTCsl MOJIEKYJIbI raza?

20.laiiTe onpenesieHUs UaealbHOIO rasa.

21.1lpu KakuX yCIOBUSX peajbHbIE ra3bl BEAYT ce0s MOA0OHO HI€aTbHOMY razy?

22.Ha3zoBute (pr3NUeCcKue BEIUYHHBI, KOTOPBIE SIBISIOTCA MUKPOCKOITMYECKUMU
napameTpaMH UJI€aIbHOro rasa.

23.HazoBuTte (pu3nyeckue BeITUIUHBI, KOTOPHIE SBIISIIOTCS MAaKPOCKOIMMYECKUMHU
napameTpaMH UJIeadbHOro rasa.

24.B yeM npuyMHa JaBJICHUS ra3a’?

Konrponupyemsie komnerenuunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»
® [I0JIHO PACKPBITO COAEPKAHUE MaTepHUaIa
® YETKO M NPaBUJIBLHO JaHbl OMPEAEIICHUS U PACKPBITO COJEpPKaHHE MOHATHI, BEPHO
MCII0JIb30BaHbl HAYYHbIE TEPMUHBI
® ISl JI0Ka3aTeJIbCTBA MCIIOJIL30BaHbl PA3JIMUHbIC YMEHUS, BBIBOJIBI U3 HAOIIOJICHUM,
OIBITOB
® OTBET CAaMOCTOSATEILHBIN, UCIIOIH30BAHbI paHee MPUOOPETECHHBIC 3HAHUSI.

OtmeTKa «4»
® PAaCKpHITO OCHOBHOE COJIEp)KaHHE MaTepuaia
® B OCHOBHOM MPABUJIBHO JaHBI OMNpPEIECICHUS MOHATHN M KMCIOJIb30BaHbl HAyYHBIC
TEPMUHBI.



OTBET CAMOCTOSITECIbHBIN

ONpPEAEIEHUsS] TOHSATUA HEMOJIHbIE, JOMYIIEHbl HE3HAYUTEIbHBIE HAPYIICHUS
MOCJIEI0BATEILHOCTU M3JI0KEHUsI, HEOOJIbIIIME HETOYHOCTU IMPU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 00OOIIEHUSIX

MpaBWIbHBIC M YETKHE OTBETHl HA BOMPOCHI YTOYHSIONMIETO XapakTepa (TO3WIIHs
TTOHUMATOIITU )

OTrMmeTKka «3»

YCBOCHO OCHOBHOC COACPKAHUC y‘l€6HOFO mMarcpualia, HO M3J10KCHO @paFMCHTapHO,
HC BCCT 1A IIOCICA0BATCIIHHO

ONPEAEIIECHUS TOHATUN HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbl B KauyeCTBE JI0OKa3aTeJIbCTBAa BBIBOJBI M 000OIIEHUS U3
HAOJIIOACHUM, TOMYIIEHbI OUTUOKY MTPU UX U3JI0KEHUH

JOMYIIEHBl OIMMOKA W HETOYHOCTH B HCIOJB30BAHUU HAYYHOW TEPMHHOJIOTHUH,
ONIPEICIICHUE TTOHATUI

NPaBWJIbLHBIE U YETKHWE OTBETHl HA BOIMPOCHI HABOJAIIETO W KOHKPETHU3HPYIOIIETO
xapakrepa (IO3UIHs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuana He pacKpbITO
HE JJaHbl OTBETHI HA BOIIPOCHI HABOIALLETO M KOHKPETU3UPYIOLLET0 XapaKrepa

JOMYIIEHBl TPyOble OMMUOKA B OMNPEACICHUH TOHATHA, TPHU WCIOJb30BAaHUHU
TEPMHUHOJIOTHUH.

3aganus 1 caMocTosATe ILHOI padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHMIH)

A N A

bpoyHOBCKOE IBHKEHUE.
Cuibl ¥ 3HEPTUs MEKMOJIEKYJISIPHOIO B3aUMOICHCTBUS.
Crpoenue razo00pa3HbIX, )KUJIKUX U TBEPABIX TEIL.

WUneanpHEBIN ras.

JlaBiieHue rasa.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU Ta30B.
Temneparypa u ee U3MEpEHUE.

AOGCOIIOTHBIN HYJIb TEMIIEPATYPHI.

TepmoauHaMuyecKas 1IKajla TEMIIEPATYPBI.

10.CkopocTy JBUKEHUSI MOJIEKYJ U UX U3MEPEHHE.
11.130mporiecchl 1 uX rpaduKy.

12.T"a30BbI€ 3aKOHBL.

13.YpaBHeHUEe COCTOSIHUS UI€AILHOTO Ta3a.
14.MossspHast ra3oBas IIOCTOSIHHA.



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

Kpurepun oneHku:
OtMmeTKa «S5»

IIOJIHO PACKPBLITO COACPIKAHUC MAaTCpHalia
YCTKO W MNPAaBWIBHO AAHBI OIIPCACICHUA U PACKPBITO COACPKAHUC HOH)ITPIﬁ, BCPHO
HCIIOJIb30BAHbBI HAYYHBIC TCPMUHBI

I 10Ka3aTCJIbCTBA HMCIIOJIb30BaHbl PA3JIMYHBIC YMCHUSA, BBIBOJBI M3 Ha6J'IIOI[CHI/II\/JI,
OIIBITOB

OTBCT CaMOCTOHTGHBHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6p€TeHHI>IC 3HAaHU:L.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKAHUE MAaTeEpHUaa

B OCHOBHOM IIPABUJIBHO JIaHbI OMNPEICIICHUS TMOHATHM W MCIIOJIb30BaHbl HAYUYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpEAC/ICHUS] TOHATUM HEMOJIHBbIE, JOMYIIEHbl HE3HAYUTEJbHBIC HApPYIICHUS
MOCJICIOBATEIBHOCTH M3JI0KCHUS, HEOOJIBIIIFE HETOYHOCTH IIPH HCIIOJIh30BAHUHU
HAayYHBIX TEPMHUHOB HJIM B BBIBOJAX M 00OOIIECHUIX

MpaBWIbHbIE M YETKUE OTBEThl HA BOMPOCHI YTOYHSIOIIETO XapakTepa (TO3uLIMs
MTOHUMAFOIITUHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COIepKaHre YU4EOHOT0 MaTepualia, HO U3JIOKEHO (hparMeHTapHO,
HE BCEr/la MOCIeA0BaTEIbHO

oTnpeieNIeHUs TOHITUN HEIOCTATOYHO YETKHUE

HE WCIONBh30BaHBI B KAyeCTBE JIOKA3aTENbCTBA BBIBOABI M 000OIICHHS U3
HaOII0JICHUM, TOMYIIEHBI OITMOKH MPU UX U3JI0KEHUU

JOTMYIIEHBl OIMMUOKKM W HETOYHOCTU B HCMOJb30BAHUM HAYYHOM TEPMHUHOJIOTHH,
ONPEJICIICHUE TTOHITUIA

MpaBWIbHbIE W YETKHE OTBEThl HAa BOIMPOCHI HABOASIIEIO M KOHKPETU3ZUPYIOIIETO
xapakTtepa (IO3UIUsI KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepKaHUE yueOHOro MaTepuasna He pacKpbITO

HE JIaHbl OTBETHI HAa BOMPOCHI HABOAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMyLIEHbl TpyOble OIIMOKM B OMNPEAENCHUU TMOHATHA, NpPHU HUCHOJIb30BAaHUU
TEPMHUHOJIOTHH.

JlabGopaTopHbie padoThbI

JlaGoparopHuasi padora Ne 1



N3y4yenne usodapHoro npouecca (onbiTHasi npoBepka 3akona I'eit-JIroccaka, boits -
Mapuorra)

eab padoThI: SKCIIEPUMEHTAIBHBIM IYTEM IIPOBEPUTH BEPHOCTH 3aKoHa [ 'eii-
JIroccaka (1oKa3aTh MOCTOSHCTBO OTHOIIEHUS V/T 1yist TaHHOW MaccChl rasa).

O6opynoBanusi: BupryansHas naboparopust «lccnenoBanue n3o006apHoro mporecca
B razax»
- http://efizika.ru/html15/18/index.html.

VYcranoBka MopenupyeriaaboparopHyto padotry «lIpoBepka 3akoHa H300apHOTO
npouecca ['eit-JIroccakay.

Kparkas Teopust

B 1802 rony, dpannysckuii yuensiii XKozed Jlyn I'eii-Jlroccak omyOnmKoBan 3aK0H
OIPEETAIONINI 3aBUCUMOCTh 00bEMA Ta3a OT TEMIEPATyphbl IPU NOCTOSTHHOM JIaBJIEHUU U
HEeM3MeHHOW wmacce. M3o00apHblii mpoliecc - ATO TpollecC MPU KOTOPOM HU3MEHSETCS
COCTOSIHHE TEPMOJAMHAMHUYECKON CUCTEMBI IIPH MOCTOSTHHOM JAaBJICHUH. Eciiu nepeBoauTh C
IPEYECKOro TO JOCIOBHO IMOJIY4aeTCs: 1S0S — PaBHBIN U baros — TskecTh, Bec. CTEKITHHBIN
COCyJl 3allOJIHEH OIPEACIICHHBIM Ta30M, M 3TOT COCYJ MNPUCOEAUMHEH K IPOJOJIrOBATOM
CTEKJITHHOM TpyOke. Kamieil pTyTu 3akynopeH ra3 B 3Toil Tpyoke. B cneactsum toro, 4to
TpyOKa HaxXOAUTCS B TOPU3OHTAIBHOM PACIOJOKEHHH, JIaBJIEHHE B COCYAE IMOCTOSHHO
octaércs paBHbIM atmocepHomy. Temmneparypa raza ysenuuuBaercs ot 0 mo 100°C.
VYBuaeTh uM3MeHeHue o0bEMa MOKHO MpPU TOMOINM KamleidbKh PTYyTH, KOTopas Oyzer
NEpPEMENIAThCS [0 CTEHKE CTEKIIHHOM TpyOku. ['eil- Jlroccak m3mepsn oO0bEM rasa B
unTepBasie Temneparyp ot 0 no 100°C. Hccnenys pa3nuuHble ra3bl OH HOJYYWI IS HUX
ClIelyIoLIMe 3HAaYeHHs TeMIlepaTypHOro Koddduirenta o0bEMHOr0 pacmupenus o = (V —
Vo) Vo -t

Tabmuna 2.1. TemnepaTypHbIii K03 HUIIIEHT 00BEMHOTO PACIIUPEHUS Ta30B

l'a3 TemnepaTypHblil Ko3ddunreHT 00bEMHOT0 pacmupenus, 1/°C
Boznyx 0,003671
Bonopon 0,003661
Oxuch a3ora 0,003720
[unan 0,003877
CO, 0,003710
Cco 0,003669
S Oz 0,003903

[TonyunB Takue nannsle, ['en-Jlroccak caenan cienyromue BEIBOIBL:
a) TOpU OJMHAKOBOM TIOBBIIIEHWH TEMIEPATypbl, BCE Ta3bl W Mapbl OJUHAKOBO
pacIIUpsIIOTCS;
0) /Ui BceX ra3oB yBelMueHue o0bEMa B MHTEpBAJIE TEMIIEpATyp OT TEMIIEpaTyphbl TassHUS
JbJa 10 TeMIepaTrypsl KuneHust Bojbl paBHo 100/26666 nepBoHauanbHOTO 00BEMA.

Taxkum oOpa3om, Ha ocHoOBaHuWM HabOmogeHui ['eit-Jlroccak yCTaHOBUI 3aKOH:
OTHOCHUTEJIbHOE U3MEHEHHE 00bEMa ra3za JaHHON MAacChl PU NOCTOSTHHOM JABJIEHUU MPSIMO


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

OPOMOPIMOHANLHO M3MEHeHuto Temmepatypel f. (V' — Vo)Vo = o-t, tne o -—

TeMneparypHbii  kK03GduImeHT  00BEMHOTO  pacIIUpPEHUsl,  YUCIECHHO  pPaBHBIN
OTHOCHUTEJIbHOMY U3MEHEHUI0 00bhEMA raza npu U3MEHEHUHU ero TeMrepaTrypsl Ha 1 rpayc.
OnpIT MOKA3bIBAET, YTO MPH MAJBIX INIOTHOCTAX KOA((HUIMEHT 00BEMHOTO pacHuIupeHUS
onuHaKoB It Bcex razoB: oo = 1/273 1/°C. C touku 3penust MKT 3toT dakT oObsicHIETCS
TEM, YTO MOJICKYJIbI Ta3a HAXOJATCS B CPEAHEM Ha OOJIBIIUX PACCTOSHUAX JAPYT OT JIpyra, U
OCOOCHHOCTH MEXMOJICKYJISIPHBIX CHJI JUISl PA3IMYHBIX Ta30B B OJTHUX YCIOBHSIX HE
CKa3bIBAIOTCS. 3aKOH MOKHO 3amucath B Bune: V' = V(1 + af). O0bEM naHHON Macchl raza

IIPU MOCTOSTHHOM JIaBJICHUH MEHSIETCS JIMHEWHO MTPU U3MEHEHUH TeMIIepaTyphI.

Ecnu mpomomkute u300apy B 00JacTh HU3KHUX TEMIIEpaTyp, TIE HU3MEPEHHs He
MPOBOJMIINCH, TO TMpsiMasi TEPEeceKaeT OCh TEMIEPaTyphl B TOYKE, COOTBETCTBYIOIIEH
00BEMy, paBHOMY Hym0. OpHAKO, 3TO €Ile HE 3HAYUT, YTO OO0BEM Tra3a JeHCTBUTEIHHO
oOpamraercss B HOJb. Beab Bce ra3pl MpU CHIBHOM OXJIAKJICHUU TPEBPAIIAOTCS B
JKHJKOCTH, a K KHUJAKOCTIM HU 3akoH bounms — Mapuorra, Hu 3akoH ['eit-JItoccaka He
npUMEHUMBI. PeanpHbie Ta3bl MOAYMHSAIOTCS OCHOBHBIM Ta30BBIM 3aKOHAM JIWIIh
npUOTMKEHHO U TEM MEHEE TOYHO, YeM OOJIbIIIe TUIOTHOCTh Ta3a U HUXKE €ro TeMIlepaTypa.
["a3, KOTOPBIA B TOYHOCTH MOJYUHSICTCS Ta30BBIM 3aKOHAM, HA3bIBAIOT UJICATTHHBIM.

B MoNeKyIIpHO-KHHETHYCCKON TEOPHUH MOCNb «HACATBHBINA Ta3» YIOBICTBOPSCT
CJICAYIOIIUM TPEOOBAHUSM:

1. 00BEM BCEX MOJICKYJI ra3a MHOT'O MEHbIIIE 00bEMa COCy/1a;
2. CWJIbl NPUTSHKEHUS MEXKTy MOJIEKyJIaMU MaJjbl, 1 UMHU PEHEOPEraroT;
3. MOJEKyJIbl B3aUMOJIEUCTBYIOT TOJIBKO MPU cOynapeHuu (yaap yrnpyrui), mpu 3ToM

JENUCTBYIOT CUJIbI OTTAJIKUBAHUS,

BpEMsI CTOJIKHOBEHHUSI MHOTO MEHBIIIE BPEMEHU MEXKIY CTOJKHOBEHHSMHU. TOT (akT, 4To

YUCJIEHHOE 3HAYE€HHE TEMIIEPATYPHOIO kodpdunmerra 00BEMHOTO
pacIIMpeHuss B TPEACTbHOM CiIydae MaJlbIX IUIOTHOCTEH OJMHAKOBO IS BCEX Ta3oB,
MO3BOJISIET YCTAHOBUTH TEMIIEPATYyPHYIO MIKATY, HE 3aBUCSIIYIO OT BEIIECTBA, — HJICATHLHYIO
ra30BYIO MIKATy TeMIIepaTyp.

B3sB 3a ocHOBy mkamy Ilenbcus, MOXXHO OIpEACIUTH TEMIEpaTypy U3
cootHouenust: t = (V — V)/Vp, tne V — o6bém raza npu 0°C, a V' — ero o0bEM mnpu

teMmneparype f. Tak OCyLIECTBIIAETCSA OIpPEACICHUE TeMIepaTypbl, HE 3aBHUCALIEE OT
BEILIECTBA TEPMOMETPA.

[IpenenbHyto TemmepaTypy, NpuU KOTOpOl OOBEM HIEATBHOTO Tra3a CTAaHOBHUTCS
paBHBIM HYJIIO, NPUHUMAIOT 3a aOCOMIOTHBIN Hynb TemmepaTypel. Haiiném 3HaueHue
abcomoTHOro Hys no wkane Lenscus. [IpupaBHuBas 00bEM V K HYJIO U yYUTBIBAS, YTO O
= 1/273 1/°C, nonyuum: 0 = Vo(1 + 1/273-f). 1 nonyuaem, 4to aOCOMIOTHBIM HYJIb

TeMneparypsl paBeH: ¢t = — 273°C. Dto npeaenbHas, caMasi HU3Kas TeMiepaTypa B IpUpOJIE,
Ta «HAUOOJBINAS WM TIOCIEIHSST CTEMEHb XO0JIOZa», CYIIECTBOBAaHUE KOTOPOHM TMpeacKa3al
JlomoHOCOB.

Takoli yu€nbii kak Yunbsam KenbBuH u3 AHIINMHM, BBET aOCOMIOTHYIO IIKATY
temriepatyp. HyneBas temneparypa no mkane KenbBuHa paBHa aOCONIOTHOMY HYJIO, a
eMHMIIA TEMIIepaTypbl MO ATOW WIKaje - rpaaycy no wmkane llenbcus, U3 3a 3TOrO
abcosoTHas Temneparypa 1 cBs3aHa ¢ TemnepaTtypou no mkane Lenscust popmymnoit: T = ¢
+ 273°C, mpuuém 1°C = 1 K. Eciu nocMoTperb € TOYKH 3pPEHHUS] MOJEKYJSIPHO -



KMHETUYECKOW TE€OpuH, TO monydaercs, yro 7 = 0 K, u TennoBoe NBUKEHUE MOJIEKYI
IIPEKPAIAETCS.

C nomompto mkansl KenbBuHa, 3akoH ['eil-JIroccaka MOXKHO 3amucaTh MPOUIE:
1 +oat=1+1/273(T-273)=a-T, torna V= Vp-a-T.
OO0BEM Ta3za JaHHOW MacChl TIPHU MOCTOSHHOM JABJICHHH MPSMO MPOTOPIIMOHAIICH
a0COJIIOTHOM TemIepaType.

CrnenoBaTellbHO OTHOIIEHHE OOBEMOB raza OJHOM M TOH K€ MacChl B pPa3IMYHBIX
COCTOSIHUSAX MPH MOCTOSSHHOM JABJICHUH PAaBHO OTHOLIEHHUIO a0COIIOTHBIX TEMIIEPATYp:
Vi/ Vo =11/ T7.

Tabnuma 2.2. XapakTepuCTUKU NU300apHOTO mpoliiecca

[TocTostHHBIM Ha3Banue CBsi3b MEXIY OOBbscHEHUE CBS3U MEXKIY
rapameTp n3omnpoiecca IPYTUMU rnapamMeTpamMu C TOYKH 3PECHHS
napaMeTpamu MKT
P = const npu m= M3006apHslii npouecc |/ T = const; V1 Poct Temneparypsl o3Hauaer
cost. (3axoH I'eit-JIroccaka,/T| = V,/ T»; Vy/ yBeIMUYEHHE CPEIHEH KMHETHYECKOU
1802 rom). Vy=Ti/ T». SHEPIUU TEIIOBOTO JBUKECHUS

MoJIeKyJ1 raza. YToOsl oaiepKuBaTh
JaBJICHHE MTOCTOSIHHBIM, HEOOX0IUMO
HC JOIMYCTUTDH YBCIIMYCHUS YUCIIa
y1apoB O €AMHUILY IUIOIIAH
MOBCPXHOCTU CTCHKHU

p(¥) p(T) V(T)

H300apHEIH

—

= const,

p
L
T

= const 0

H20XOPHBIH
‘]'I

V = const,

P cowst 0
‘?" 4

(i (¥

HSOTEPZ\IH"-IECI{HI?

T = const,

PV =const

Ti< T Vi< Vs . pr< p2 7T

Xox padoTsI



1. 3amyctuth BUpPTyabHBIN cTeH/ - http://efizika.ru/html15/18/index.html
2. YcTaHOBUTH HayajbHBIE MapaMEeTphbl raza: JaBjieHue P(), TEMIEpATypy ()
3. u obbvem VY.
4. BbiOpaTh I UCCIIEIOBAHUSI Ta3 U3 MSATH BO3MOXKHBIX: BO3/YyX, allE€TUJICH, METaH,
aproH, yTJIeKUCIbINA ras.
5. Haxartp Ha kHONIKY «lIyck» /U1 Hayana HarpeBaHus rasa.
6. Ilpy OOCTMKEHMM KpATHBIX TEMIIEpATyp WM JABJICHUM OCTaHABJIMBATH HArpeB
kHonkou «Ilay3ay.
7. CHATH MOKa3aHWS YCTAaHOBUBILIErocsi oObeMa raza V; u Temmeparypsbl {; U HaWTH
otHomenue V; /Tj.
8. IIpomoiknuTh HarpeB, HaxkaB Ha KHONKY «IIyck».
9. BHOBb OCcTaHaBIMBATH HArpeB KHONKOM «Ilay3ax.
10.3anucaTp 3HaUE€HUd KOHEYHOro oOwvemMa V; 1ipu YBEIINYEHUH
Temueparypsl 7;.
11.Haittu otHomenus V; /T; u yOemutbcs B WX TPUMEPHOM pABEHCTBE, T.C. B
CIIpaBeUIMBOCTH 3aKkoHa [ en-Jlroccaka.
12.0npenenuth OUEHKY aOCOIIOTHONM M OTHOCHTEIbHOM MOTPEIIHOCTEN U3MEPEHHUS.
13.]laHHbBIC HCCIIEIOBAHUS 3aHECTH B TaOJIUILY.
Ne | r M, m, HauanbHble mokasarenu KoHneunsble noka3zarenu Vil | Vol | AV | e(v1
, | a3 | kr/ KT Ti, | To, | 1), 7),
o/ MOJTb (ma M| MY | MY %
n (Momstp | cca K K
Has rasa
Mmacca) | )
Po, Vo, | 10,°C To,K | Pi,xlla | Vi, | #,°C Ti, K
klla 1§ (temmepa | (Temnepa | (maBie | m° (temmepa | (Temmnepa
(naBne | (06b | Typamo | Typa HHE) (065 | Typamo | Typa
HHE) eM) Ilenscun | KenbBun eM) Lenscun | KenbBun
) a) ) a)
1
2
1. CdopmynupoBaTh BHIBOJBI.
KoHTpoJibHBIE BONIPOCHI
1. 3anummre OCHOBHBIE TPUOOPHI U 000pYyIOBaHUE HEOOXOIUMBIC TUISt
MIPOBEICHUS TAHHOUN paOOTHI.
2. Paccka3zatb B 4eM cocTouT 3akoH [ eli-JIroccaka.
3. B yem omumne u300apHOro mporecca oOT APYyTuxX U30MPOIIECCOB.
4. Kakum TpeOOBaHUSAM YIOBJIETBOPSIET MOJENb «HUICATBLHOIO» Tra3a B
MOJIEKYJISIPHO - KHHETUYECKON TEOPHUH.
5. Kto BBen aOcomoTHYIO mIKaly Temmeparyp? Yem sTa mikajga OTIMYAETCS OT IIKaJbI
o I{enbcun.
6. M3 4dero cocTouT SKCIEpPUMEHTAJIbHAs YCTAHOBKA JIaHHOW J1abopaTOpHOW pabOThI?
Onuiurre npegHa3HayYeHue Kaxa0ro U3 HUX.
7. 3anumuTe OCHOBHBIE NPHOOPHI M 000pYyHOBaHHME, HEOOXOIMMBIE IJIsi MPOBEICHUS

JAHHOW PabOTHI.
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Kontponmupyemsie xkomnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuun ouenku:

— OmeHka «5» CTaBUTHCS, €CIIM YYallUKUCS BBIIOJHICT PabOTy B IOJHOM OO0BEME C
coOIoIcHuEM HEO0OXOAUMOM TIOCIICIOBATEIBHOCTH IIPOBEJCHUS ONBITOB M H3MEPCHUI;
CaMOCTOSATEITFHON PAIMOHAIBHO MOHTHPYET HEOOXOIMMBbIE 00OPYIOBAHWE; BCE OIBITHI
NPOBOJUT B YCIOBUAX M PEKHAMAax, OOECICYMBAIOIINX TOJYYCHHE MPABHIBHBIX
pE3yJNbTaTOB M BBIBOJOB; COOJIIOAAET TpeOOBaHUS NPaBWJI O€30MAaCHOCTU TPyAa; B OTUETE
MPABUJIBHO M aKKYPaTHO BBIMOJHSET BCE 3aIMCH, TAOJUIBI, PUCYHKH, YePTEKH, TpaduKH,
BBIYHCIICHHUS, IPABIJILHO BBITIOJIHSACT aHATIN3 MTOTPEITHOCTEH.

— O1nieHKa «4» CTaBUTCS, €CJIM BBITIOJTHEHBI TPEOOBAHUS K OILICHKH «5», HO OBLIN JOMYIICHBI
JIBa-TpHU HeJ04eTa, He O0Jee 0HOM HerpyOoi OITMOKH M OJTHOTO HEJl0YeTa.

— OreHka «3» CTaBUTCS, €CJIM padoTa BHITIOJIHEHA HE TIOJIHOCThIO, HO 00BEM BBITIOJIHEHHOM
JaCTH TaKOB, IO3BOJISICT IOJYYWUTHh NPABUJIBHBIE PE3YJbTAaThl M BBIBOJBI: €CIH B XOJIe
MIPOBEJICHUS OIBITA U U3MEPEHUIN OBLIN JOMYIICHBI OITHOKH.

— OmneHka «2» CTaBHTCS, €CIU pabdoTa BBHINOJHEHA HE IMOJTHOCTHIO M 00bEM BBHITIOJTHEHHOMN
yacTh pabOT HE MO3BOJAT CHACNATh IMPABWIBHBIX BBIBOJOB: €CJIH, OIIBITHI, W3MEPEHUS,
BBIYHCIICHUS, HAOTIOACHUS TIPOU3BOIUIUCEH HEMTPABUIIHHO.

Tema 2.2. OcCHOBBI TEPMOAHUHAMUKHA
YcrHblii onpoc (YO)

Kaxkue siBieHus Ha3pIBaloT TerioBeiMu? [IpuBenure npumepsi.

B 4eMm cyTh CTaTUCTUYECKOrO MOIX0Aa K OOBSICHEHUIO TEIIOBBIX SABICHUMN?

3. Yto m3yuaer tepmoauHamuka? [louemy TepMoanHaMuKa SBISETCS MAaKpPOCKOIUYECKOU
Teopuen?

4. JlaiiTe ompeneieHUEe BHYTPEHHEW SHEPruM Teia B TepMoAMHAMUKE. KakuM CUMBOJIOM
oHa oOo3Hauaercs? KakoBa eé equnnia B CU?

5. Kakum  MaKpoOCKONMMYECKUM TapaMeTpPOM  ONPEACNSCTCS BHYTPEHHSII  DHEPrus

UJeaJIbHOro rasa’?

Kakue cnocoObl u3MeHeHus1 BHYTpeHHEH 3Hepruu Bol 3HaeTe? [IpuBeante npumMepsi.

Uro Takoe Terooomen? HazoBure Bub TermioooOMeHa. [IpuBeaure npumepsl.

8. JlaWiTe ompeaelieHHE KOJMYECTBA TEIUIOTHL. KakuMm CHUMBOJOM 0003HAYalOT dTYy
busnueckyro Bennmunny? Kakosa e€ enunania B CHU?

9. 3amummuTe dhopMyIy IS pacdeTa KOJUYECTBA TEIUIOTHI, KOTOPOE HEOOXOIMMO TIEpeIaTh
TEeJIy IPU €r0 HarpeBaHUU, WIIK KOTOPOE BBIAEISAETCS MPU OXJIAXKICHUU TENA.

10. JaiTe onpenenenue yaenabHON TEMIIOEMKOCTH BelecTBa. KakoB e€ (pusnueckuit cMpici?

N —

oo



11.[Jalite omnpeneneHue TEIJIOEMKOCTH Tena. KakuM cHMBOJIOM 0003HA4arOT 3Ty
¢usnueckyro Bennuuny? Kakoa e€ enunuina B CU? KakoB e€ ¢puznueckuii cMbIci?

12.KakumMu MakpOCKONMUYECKMMHU TapaMmeTpaMmu ompejenserca padora raza? Kakyio mo
3HaKy pa0bOTy COBEPILIAET I'a3 MPU PACIIUPEHUN? MPU CHKATHH ?

13.3anummuTe GpopMyity /i pacdeTa paboThl ra3a mpu U300apHOM MpoIecce.

14.Kakoit reomMeTpuyecKHii CMBICI pabOThl, COBEPIIAEMOM Ta30M TIpH JHOOOM
TEPMOAUHAMHYECKOM Tporiecce?

15.ChopMynaupyiite U 3alUIIATE IIEPBBIA 3aKOH TEPMOINHAMHUKH.

16./laiiTe onpeaencHrue aaqnadbaTHOTO Mmpolecca.

17.3a cyer kakoW »SHepru:m coBepiiaeTcs pabora mpu amamabatHom mporecce? Kak
M3MEHSETCS TeMIIepaTypa rasa npu aauadaTHOM pacIIMpEeHUn? aguadaTHOM CKaTUU?

18.JlaliTe onpexneneHre TEIIOBOM MaiinHbl. Ha3zoBute €€ OCHOBHBIE 3iieMEHTHL. KakoBO
Ha3HA4YCHUE KaXKJ0ro U3 HUX?

19.KakoB npuHIMIa 1elCTBUS 000N TEIJIOBON MaIllUHbI?

20.Kakoii mporiecc Ha3bIBAETCA 3aMKHYThIM?

21.3anummute hopmyiy st pacuera KIIJ[ TermoBoi MamuHebl.

22.1Touemy KIIJI TeroBoii mamunbl Beerna menbine 100 %? Kak MmoxHo yBenuuuth KII1/]
TEIJIOBOM MalllMHbI?

23.JlaliTe onpenesieHue X0M0AmIbHON MalHbl. HazoBUTE €€ OCHOBHBIEC YaCTH.

24.KakoB mpUHIMI JEHCTBUS XOJOAUILHOM MallTuHbI?

25.3anmumute GopMysbl JUIsl pacueTa XOJIOIUIBLHOTO KOA(P(GUIIMEHTa U MaKCUMaIbHOTO
XOJIOMWIILHOTO KO3(UIMEeHTa XOJIOAWIBHOW MAIUHBl. MOXET JIM XOJOIUIHHBINA
ko3¢ punrieHT ObITh Oonbie 100 %?

26. Kakoit nmpouecc Ha3bIBatOT HeoOpaTUMbIM? OOpaTUMBIM?

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

Kpurepnn oneHku:
OtmeTka «5»
® [IOJIHO PACKPBITO COAEPKaHUE MaTepHalIa
® YETKO W IPABWIBHO JAaHbl ONPEIEICHUS U PACKPBITO COAEP’KAHUE NOHITHMI, BEPHO
MCIOJIb30BaHbl HAYYHbIE TEPMUHBI
® JUIsl TOKA3aTeJbCTBA MCIOJIb30BAaHbI Pa3IMYHbIE YMEHUS, BBIBOJbLI M3 HaOIIOJEHUH,
OTIBITOB
® OTBET CaMOCTOSITEJIbHBIH, HCIIOJIb30BaHbl paHee MPUOOPETEHHbIE 3HAHUSL.

OtmeTKa «4»
® PACKpHITO OCHOBHOE COJIEp)KaHHE MaTepHuaia
® B OCHOBHOM IIPaBWJIBHO JaHbl ONpPEJCICHHUS TOHATHNH W HCIOJIb30BaHbl Hay4yHBIC
TEPMUHBI.
® OTBET CAMOCTOSTEIbHBIN
® OMNpeACCHUS TOHSATUH HEMOJIHbIe, JONYIICHbI HE3HAYUTEJIbHBIC HApPYIICHUS



IMIOCJICAOBATCIBHOCTH M3JIOXKCHUA, HEOOJBIINE HETOYHOCTH IIpHU HCII0JIb30BaHHUHN
HAay4YHbIX TCPMHUHOB HJIM B BEIBOAAX 1 0606H1€HI/I$IX

e I[paBWJIbHBIC M YETKHE OTBETHI HAa BOMIPOCHI YTOYHSIOMIETO XapakTepa (ITO3HIIHS
MTOHUMAIOIITU).

OtMeTKa «3»

¢ YCBOCHO OCHOBHOC COJCPIKAHHUC yqe6Hor0 MaTtcpuajia, HO U3JIOKCHO (I)paI‘MCHTapHO,
HC BCCT 1A ITOCICA0BATCIIHHO

® OmpeeTeHUs TOHITHI HETOCTATOYHO YETKUE

® HE WCIOJB30BAHBI B KadeCTBE JOKA3aTelbCTBA BBIBOABI W 0000mIeHUS U3
HaOJIOICHUH, TOMYIICHBI OITUOKH MPU MX U3JI0KESHUH

® JIOMyIIEHBl OMIMOKA M HETOYHOCTH B HCIOJB30BAHUU HAYYHOM TEPMHHOJIOTHH,
OIPEICIICHUE TTOHATUI

® TPaBWIbHBIE W YETKHWE OTBETHI HA BOIPOCH HABOSAIIETO UM KOHKPETHU3HPYIOIIETO
xapakTepa (1o3uIns KPUTHUK)

OtMmeTka «2»

® OCHOBHOE COZEp)KaHHE yUeOHOr0 MaTepuasa He PaACKPBITO
® He JIaHbl OTBETHI Ha BOIIPOCHI HABOJAIIETO U KOHKPETU3UPYIOLIETO XapaKkTepa

® JIONylUIEHbl TIpyOble OIMOKKM B ONPENETCHUU TMOHATHM, MPU HUCIOJIb30BAHUU
TEPMHUHOJIOTHUH.

3ananus 1 caMocTosATe ILHOI padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

9.

SN e

BHyTpeHHSs1 SHEPIUs CUCTEMBI.

BHyTpeHHsIs1 sHEprus naeanbHOro rasa.

Pabora u Terora kak (opMbl Iepeaadn YHEPTUU.
TennoeMKoCTb.

VY nenbpHas TENJI0EMKOCTb.
KonuaecTBo TEemIoTHI.
VYpaBHeHuUE TEII0BOTO OajaHca.
IlepBoe HayaIo0 TEPMOIAUHAMUKHU.
AnnabaTHBIN Mporece.

10. [IpuHIMIT 1EMCTBUS TEIUIOBOM MAIIUHBI.
11. KITJI TerioBoro aBUraTesis.

12. Bropoe Ha4yano TepMOAMHAMUKH.

13. X0noauiabHbBIE MAIlIUHBI.

14. TennoBbIe ABUTaTEIIH.

15. OxpaHa npupoO/Ibl.

Kontpomupyemsle komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,




JIP4, JIP23. JIP30

Kpurepun oueHku:
OtmeTka «5»

IIOJIHO PACKPBLITO COACPIKAHUC MAaTCpHalia

YCTKO W MPAaBUJIBHO OAaHBbI OIPCACICHUA W PACKPBLITO COACPIKAHHC HOHSITI/Iﬁ, BEpPHO
HCIIOJIb30BAHBI HAYYHBIC TCPMUHBI

I 10Ka3aTC/IbCTBA HCIIOJIb30BaHblI PA3JIMYHBIC YMCHUA, BBIBOJBI M3 Ha6J'HO,Z[eHI/If/'I,
OIIBITOB

OTBCT CaMOCTOHTGHBHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peTeHHI)Ie 3HAaHUsL.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIep)KaHUEe MaTepuaia

B OCHOBHOM IPABUJIBHO JIaHbl OMNPEAEJICHUS TMOHATUM W MCIIOJIb30BaHbl HAYUYHbBIE
TEPMUHBI.

OTBET CAMOCTOSTECIbHBIN

ONpEAC/ICHUs] TOHATUW HEMOJIHbIe, JOMYIIEHbl HE3HAYUTEJIbHBIE HAPYIICHUS
MOCJICIOBATEILHOCTH M3JI0KCHHUS, HEOOJIBIIIME HETOYHOCTH IIPU HCIIOIH30BAHUHU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M 00OOIICHUIX

MpaBWIbHbIE M YETKUE OTBEThl HA BOMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIIMs
MTOHUMAFOIITHH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHue yueOHOro MaTepuana, HO U3JI0KEeHO (parMeHTapHoO,
HE BCEr/1a MOCJIEeI0BATEIbHO

OTIpEIENICHHs] MOHATHI HETOCTATOYHO YETKHE

HE UCIOJb30BaHBl B KayeCTBE JOKa3aTelbCTBA BBIBOABI W 0000IIEHUS U3
HAOJIIOICHHM, TOMYIIEHbI OLTMOKY IPH UX U3JI0KEHUH

JOMYLIEHbl OIIMOKA M HETOYHOCTH B HCIOJb30BAHUM HAYYHOM TEPMHMHOJIOTHUH,
ONPEJICIICHUE TTOHITUI

NpaBUIbHBIE W YETKUE OTBETHl HAa BOIPOCHI HABOSIIET0 M KOHKPETH3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK).

OTtMmeTKa «2»

OCHOBHOE CoJiepKaHue Yy4eOHOro MaTepuasa He pacKphITo;

HE JIaHbl OTBETHI HA BOMPOCHI HABOJSAILIETO U KOHKPETUZUPYIOLIETO XapaKkTepa;
JOMYIIEHBl TPyOble OIIMOKM B ONPEACIICHUH TOHSITUH, TMPU HCIOJIH30BaHUU
TEPMHUHOJIOTHH.

Tema 2.3 Arperatablie COCTOSIHUA BellecTBA U (pa3oBbIe NMepPexoabl

YcrHblii onpoc (YO)



N3 yero cocTouT BEIECTBO?

Kakyto sHepruo Ha3bpIBalOT BHYTPEHHEN YHEPrUeH Tea?
OT yero 3aBUCUT BHYTPEHHSSI YHEPTUs Tela?

Kak MOKHO MU3MEHNUTH BHYTPEHHIOKO YHEPTUIO?

. UTo K€ OTIMYaET OJIHO arperaTHOE COCTOSIHUE BEUIECTBA OT APYroro?
KakxoBbl 0COOEHHOCTH MOJIEKYJIIPHOTO CTPOEHUS Ta30B, )KUAKOCTEH, TBEPBIX Te?
Kakoii nponecc Ha3piBaeTcs miiaBnenneM? Kpucramnmzanuei?
Kakoii npornecc Ha3piBaeTcsa ucnapenueM? Konaencanuei?

1
2
3
4
5. B kakux AI'PpCraTHBIX COCTOAHUAX MOKET HAXOAUTHCA BCHIGCTBO?
6
7
8
0.
1

0.Kak u3meHsieTcsi BHyTPEHHSSI SHEPTHUS MPU MEPEXOE U3 OJHOTO arperaTHOro0 COCTOSIHUS B
Ipyroe?

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

Kpurepun oneHku:
OtMmeTKa «S5»

IIOJIHO PACKPBLITO COACPIKAHUC MaTCpHalia

YCTKO W MNPAaBWIBHO AAHBI OIIPCACICHUA U PACKPBITO COACPKAHUC HOH)ITPIﬁ, BCPHO
HCIIOJIB30BAHBI HAYYHBIC TCPMUHBI

I 10KAa3aTCJIbCTBA HMCIIOJIb30BaHbI PA3JIMYHBIC YMCHUSA, BBIBOJBI M3 Ha6J'IIOI[CHI/II\/JI,
OIIBITOB

OTBCT CaMOCTOHTGHBHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6p€TeHHI>IC 3HAaHU:L.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKAHUE MAaTeEpHUaa

B OCHOBHOM IMPABUJIBHO JIaHbl OMNPEICJICHUS TMOHATUM W MCIIOJIb30BaHbl HAYUYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpEAC/ICHUS] TOHATUW HEMOJIHBbIe, JOMYIIEHbl HE3HAYUTEJbHBIC HAPYIICHUS
MOCJICIOBATEILHOCTH M3JI0KCHUS, HEOOJBIIIFE HETOYHOCTH IIPH HCIIOIh30BAHUHU
HAayYHBIX TEPMHUHOB HJIH B BBIBOJAX M 00OOIICHUIX

MpaBWIbHbIE M YETKUE OTBEThl HA BOMPOCHI YTOYHSIOIIETO XapakTtepa (MO3ULIMs
MTOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COZIep)KaHUE yueOHOro Marepuasia, HO U3J10KEeHO (parMeHTapHo,
HE BCETJa M0CJIEI0BAaTEIBHO

OTIpEIEICHHS] IOHATUI HETOCTATOYHO YETKHE

HE UCIOJb30BaHBl B KayeCTBE JOKa3aTelbCTBA BHIBOABI U 0000IIEHUS U3
HaAO0JIIOICHUM, TOMYIIEHbI OLTMOKY IPHU UX U3JI0KEHUH

JOMYIIEHBl OIMMUOKM W HETOYHOCTU B HCMOJb30BAHUM HAYYHOM TEPMHUHOJOTHH,
ONPEJICIICHUE TTOHITUIA



® [MpaBWIbHLIE M YETKHUE OTBETHI HA BOMPOCHI HABOJAIIECTO U KOHKPETHU3UPYIOIIETO
xapakrtepa (O3S KPUTHK)

OtmeTKa «2»
® OCHOBHOE COJiep)kKaHue y4eOHOro MaTepuaia He pacCKPhITO
® HE JIaHBl OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
® JIONylIeHbl TpyOble OIMMOKKM B ONPENEICHUM TMOHATUM, TPU HCIOJIH30BAHUU
TEPMUHOJIOTUH.

TecTupoBanmue (T)

1. Ykaxxute napy BeiecTB, CKOPOCTh MU y3un KOTOPHIX HAUOOJbINAS IPU TIPOUUX
PaBHBIX YCIOBUSIX:

a) mapsl 3(pupa 1 BO3IyX

0) pacTBOp MEHOIO Kyrnopoca U BojJa

B) BOJIA U CIIUPT

1. BpoyHOBCKHMM JIBM)KEHWEM Ha3bIBACTCS:
a) KOHBEKIIMOHHOE JIBMYKCHHE CIIOCB )KMIKOCTH IPU €€ HarpEBaHUH
0) XaoTHYECKOE ABUKCHUE TBEP/IBIX YACTHUI] BEIIESCTBA, B3BEIICHHBIX B KUIAKOCTH (MU
rase)
B) YIIOPSIOUYEHHOE IBUKCHHIE TBEP/IBIX YaCTHII BEIIECTBA, B3BEIICHHBIX B KUIAKOCTH
(unu raze)

3. bpoyHOBCKOE IBHKEHHE YACTHII ITBLIBIIBI B BOJIE OOBSICHSICTCS:

a) HAJTMYHMEM IUTATEIbHBIX BEIIECTB B BOJIC

0) CylIeCTBOBaHUEM CHUJI IPUTSKEHUS U OTTAIKUBAHUSI MEK/Ty aTOMaMU B MOJIEKYJIax
B) HEMPEPHIBHOCTHIO M XAOTUYHOCTHIO TEIJIOBOTO JBUKEHUS MOJIEKYJ BOJIbI

4. Kakue 4acTuIlbl HAXOSITCA B y3JaX PEIISTKU METalia:
a) TIOJIOKUTEIbHBIC HOHBI

0) oTpuIlaTeIbHbIEC YACTHUIIbI

B) HEHTpAJIbHBIC aTOMBI

5. B pouecce nepexoa BEmeCTBa U3 JKUAKOr0 COCTOSIHUS B KPUCTAJINYECKOE:

a) CYILLIECTBEHHO YMEHBIIAETCA PACCTOSHUE MEXKIY €r0 MOJIEKYJIaMu

0) CyIIeCTBEHHO YBEIUYHBAETCS PACCTOSHUE MEXK/Yy €T0 MOJIEKyJIaMHu

B) CYIIECTBEHHO YBEJIMUMBAETCS YIOPSIIOUYEHHOCTh B PACIIOI0KEHUU €0 MOJIEKYJI

6. B 3akppITOM cocyie ¢ CyXMMHU CTEHKaMHU BO34yX HEMHOro Harpenu. Kak nmpu atom
VU3MEHWJIMCh KOHIIEHTPALUs MOJIEKYJI BOJbI 1 OTHOCHUTEJIbHAS BJIAXKHOCTH BO3/1yXa B
cocye:

a) KOHILIEHTpallUs YMEHbIINIACh, @ OTHOCUTEIIbHAS BIIaXKHOCTh YBEJIMYUIIACh



6) KOHIOCHTpAaOHA HC USMCHHJIACh, 4 OTHOCUTCIIbHAA BJIA)KHOCTh YMCHBITHNIIACH
B) KOHOCHTPAOWA YBCININIACh, 4 OTHOCUTCIbHAA BJIIA)KHOCTh HC U3MCHUNJIACh

7.B 3aKpPBITOM COCYIC C CYXUMHU CTCHKAMHU TCMIICpATYpa BO3yXd HCMHOI'O ITIOHHU3HJIACD.
Kak IIpHU 5TOM U3MCHMJIACh KOHICHTPAINA MOJICKYJ BOAbI H OTHOCUTCIIbHAA BJIA’)KHOCTD
BO3JyXa B COCYAC, €CIIKN pOCa HC ITIOABUIIACH:

a) KOHOCHTpPaAIUA YMCHBIINIIACh, 4 OTHOCHUTCJIbHAA BJIA)KHOCTDb YBCIINYUIIACh

6) N KOHOCHTpaOusa, 1 OTHOCHUTCIIbHAA BJIAJKHOCTh YMCHBIINJINCH

B) KOHOCHTPpAaIWA HC N3MCHMWJIACh, & OTHOCUTCJIbHAA BJIAJ)KHOCTH YBCIINYINJIACh

8. [ImotHOCTH BOoAbI pu Temnepatype 100 °C paBHa 950 kr/m3, a HauOobIIas IIOTHOCTD
BozsiHOro napa npu 100 °C paBHa 0,59 kr/m3. Takoe paznuyue MIOTHOCTEN CBSA3aHO C TEM,
YTO:

a) yncio Mosiekyl B 1 M3 mapa meHnbiie 4em B 1 M3 BosibI

0) pu nepexo/ie MOJEKYJI U3 KUJKOCTHU B MAP YMEHbIIIAETCS SHEPTHs KX B3aUMOJICUCTBUS
B) MOJIEKYJIbI )KUJKOCTH U TIapa UMEIOT pa3HbIE MacChl

9. Ecnu Tomu€HbIi Men pa3MeniaTh B BOJIE, TO YACTHUIIBI MeJia OYIyT JIOJITO «BUCETHY B
TOJIIIE BOJBI, HE Oce/iasi Ha JHO. DTO SIBIICHUE OOBICHAETCS TEM, YTO:

a) 3emJisl He IPUTITUBAET CTOJIb MEJIKUE YaCTHUIbI

0) TemmepaTypa 4acTHIl MeJia BbIIIE TEMIIEPATYPhI BObI

B) YaCTHIIBI MeJIa COBEPIAIOT OPOYHOBCKOE JBM)KCHHE B BOJIC

10. Cpennsisi KHHETHYECKAsI SHEPTHS TOCTYATEIHFHOTO IBYKCHHSI MOJIEKYJT HICaTbHOTO
rasa npsiMo MpornopIMoHaIbHA:

a) CPETHEKBAIPaTUYHON CKOPOCTHU €r0 MOJIEKYJI

0) cpeiHEMY KBaJpaTy CKOPOCTH €ro MOJIEKYJI

B) KBaJIpaTy CpeHEH CKOPOCTU €ro MOJIEKYJI

11. YacTuisl BemecTBa HaXOAATCS, B CPEITHEM, HA TAKUX OOJBIINX PACCTOSIHUSX JIPYT OT
JpyTa, Py KOTOPBIX CUJIBI B3aUMOJICHCTBUS MEK/y HUMH HE3HAYUTENIbHBI. B aTOM
arperaTHOM COCTOSTHHH BEIIECTBO:

a) XOPOILIO CKUMAETCS

0) coxpaHsieT HayaJbHbIH 00bEM

B) COXpaHsET CBOIO HAaYaJIbHYIO opMy

12. Xa0OTHYHOCTH TETUIOBOTO JABMKEHUS MOJICKYJI Ta3a B HEOOJIBIIOM COCYE MPUBOIUT K
TOMY, YTO:

a) ra3 JIETKO C)KMMAaeTCs

0) TUTOTHOCTH Ta3a OJMHAKOBA BO BCEX TOYKAX 3aHUMAaeMOTO MM COCY/la

B) TP OXJTAKICHUH U CYKATHU Ta3 TIPEBPAIIAETCs B KHUIKOCTh

13. Monekynbl BelecTBa:
a) MOTYT U IPUTATUBATHCS, U OTTAIKUBATHLCS APYT OT ApyTa



0) TOJIBKO OTTAJIKUBAIOTCS APYT OT JIpyra
B) TOJILKO MIPUTATHBAIOTCS JIPYT K APYTY

14. Ilpu HEU3MEHHOH MIOTHOCTH OJHOATOMHOTO UACAIILHOIO ra3a JaBjeHUE 3TOro rasa
yBennuuBaloT B 4 pasa. [Ipu »ToM cpeHekBaapaTUIHasi CKOPOCTh JBUKEHUS €r0 aTOMOB:
a) yMeHbl1aercs B 4 pasa

0) yBenmuuuBaeTcs B 4 pa3a

B) YBEIIMUMBAETCS B 2 pa3a

15. Kak u3mMeHHTCS aBI€HUE PAa3pEKECHHOTO ra3a, €CI IPU €r0 HarpeBaHW! U CKATHUH
a0CoOJIIOTHAs TeMIepaTypa raza U KOHIEHTpaIlKs MOJIEKYJI yBelInJyaTcs B 2 pasa:

a) yBenu4uTcs B 4 paza

0) yBenuuurcs B 8 pa3

B) HE U3MEHUTCS

16. Kak u3MeHUTCs JaBieHUE pa3pe’KeHHOr0 ra3a, €Clid CPEAHIOI KHHETUYECKYIO SHEPTHUIO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI ra3a YMEHBIIUTH B 2 pa3a U KOHIIEHTPAIIUIO MOJIEKYT
ra3a yMEHbIINTh B 2 pasa:

a) YMEHBIIUTCA B 2 pa3za
0) yMeHbIIUTCS B 4 pa3a
B) yBEIUYUTCA B 4 paza

17. Ecnu naBneHue naeaabHOro ra3a npyu NOCTOSHHOM KOHLIEHTPALUH YBEIMYHUIIOCH B 2
pasza, TO 3TO 3HAYUT, YTO €ro adCOIOTHAs TEMIEpaTypa:

a) yMEHbIIIUIach B 4 pa3a

0) yBenuuuiach B 4 pasa

B) YBEJIMUMIIACh B 2 pa3a

18. ITmoTHOCTH = 0,18 KI/M3 MpU HOpMaATLHOM aTMOC(EepHOM IaBieHUHU U TeMieparype 0
°C umMmeer:

a) KUCIOPOJT

0) rexuit

B) BOJIOPOJT

19. Ilpu yBenu4ueHNN CpeaHEN KUHETUUECKON SHEPTUH TEMJIOBOTO IBUKEHUS MOJIEKY B 2
pa3a a0CoJIIOTHAS TEMIIEpaTypa:

a) yMeHbIIUTCS B 4 pasa

0) yBenuuurcs B 4 pasza

B) YBEJIMUUTCA B 2 pasza

20. ITpu yBenuyeHUU CpeiHel KBAAPAaTUYHON CKOPOCTHU TEIIOBOTO JBUKEHUS MOJIEKYJI B 2
pasa cpeHssl KHHETUYECKAsi SHEPTUSI TEIJIOBOTO ABUKEHUS MOJIEKYII:

a) yMEHbIIUTCA B 4 paza

0) yBenuuutcs B 4 pasza

B) YBEIIMYUTCA B 2 pa3a



21. ITpu noHW>KeHUU aOCOIOTHOM TEMIIEpATyphl UJI€aIbHOTO Tra3a B 1,5 pas3a cpenuss
KMHETHYECKasi DHEPTUsl TEIUIOBOT'O JIBUYKEHHUS MOJIEKYJI:

a) ymenbutcs B 1,5 pasza

0) yMeHbIIUTCS B 2,25 pasa

B) yBenuuuted B 1,5 paza

22. Ilpu yBeIUYE€HUHU CPeIHEN KMHETUUECKOW SHEPTUH TEIIJIOBOTO ABUXKEHHUS MOJIEKY B 4
pasa uX CpeJHssl KBaIpaTUYHAasI CKOPOCTh:

a) yBenu4uTcs B 4 paza

0) yBenuuurcd B 2 pasza

B) yMeHbIIUTCS B 4 paza

23. [Ipu yMeHbIIIEHUH CpeHEN KUHETUYECKON SHEPTUH TEIJIOBOTO JBUKEHUS MOJICKYJT B 2
paza abcoJiloTHas TeMIneparypa:

a) yBenu4uTcs B 4 paza

0) yBenuuutcs B 2 pasza

B) YMEHBIINTCS B 2 pasza

24. ITpu noHWKeHUU aOCOMIOTHON TEMIIEPATYPhI UICATHFHOTO Tra3a B 2 pa3a CpeaHsist
KMHETHYECKasi SHEPTUsl TEIUIOBOIO JIBUKEHUS MOJIEKYJIL:

a) yMeHbIIUTCS B 4 pasa

0) yMeHbIIUTCS B 2 pa3a

B) YBEJIMYUTCA B 2 pasa

25. Ilpy yMeHbIIEHUH CPEAHEN KBAAPATUYHON CKOPOCTH TEIUIOBOTO IBUKEHUS MOJIEKYJI B
2 pasa cpeaHsis KHHETUYECKask SHEPIUs TEMJIOBOTO JBUKEHUS MOJIEKYI:

a) yBeIM4YUTCs B 4 pasza

0) HE U3MEHHTCS

B) yMEHbIIUTCS B 4 paza

26. [1pu noBbIIIeHUU aOCOTIOTHON TEMIIEPATYPhI UEATHHOTO ra3a B 2 pa3a CpeaHsist
KMHETHYECKasi JHEPrUsl TEIUIOBOIO JIBUKEHUS MOJIEKYJIL:

a) yMEHbIIUTCS B 2 pasa

0) yBenuuuTcd B 2 pasza

B) HE U3MEHUTCS

27. TernoBbIM ABUKEHUEM YACTHII BEIIECTBA MOYKHO OOBSICHUTS:
a) JTaBJICHHE Ta3a Ha CTEHKY cOoCy/ia

0) TUapOCTAaTHYECKOE TaBIICHUE KUKOCTH Ha JTHO COCYy/1a

B) 00a BapuaHTa BEPHBI

28. Kak u3MeHUTCs JIaBlieHue Pa3peskeHHOro0 OJHOATOMHOTO T'a3a, €Clid a0COMOTHAS
TeMIIepaTypa ra3a yMEeHbIIUTCS B 3 pa3a, a KOHLIEHTpAIUsl MOJIEKYJ YBEIUYUTCS B 3 pa3a:



a) yMeHbLIUTCS B 4 pasa
0) yBenuuurcs B 2 pasza
B) HE U3MEHUTCS

29. Cpennsisi KHHETHUECKasi JHEPTHUs MOCTYMATEILHOTO TEIUIOBOTO JBUYKEHHUS MOJIEKYJI
Pa3peKEHHOr0 ra3a yBEJINYMIIach B 2 pa3a, a KOHIIEHTpAaLUs €ro MOJIEKYJl YMEHbIINIACH B 2
paza. [Ipu a3TOM naBiieHue rasa:

a) HE U3MEHUJIOCh

0) YMEHBIIWIOCH B 4 paza

B) YBEIMYUJIOCH B 2 pasa

30. AGcontoTHas TemIepaTypa UaealIbHOrO ra3a B cocyJie yBeauumiach B 1,5 pasa, a
JABJIEHUE BO3POCIIO MpHU 3TOM B 4,5 pasa. Kak n3mMeHmnach KOHIIEHTpaLus MOJIEKYJI rasa:
a) yMEHbIIIMIach B 3 pas3a

0) yBenuuuiach B 3 pasa

B) HE U3MEHMUJIACh

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

Kiaoun K Tectam:

Bapuanrt 1

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

IlpaBuabHblii |2 (6 (B |a (B |0 |B |a |B |06 |a ([0 |a |B (a |0 |B |0 |B |0
OTBeT

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

IlpaBunbHbiii (2 |0 (B |6 |B |0 (a |B |a | O
OTBeT

Kputepuu oneHkH:

— «2» BBICTABJIIETCS O0yUaroIeMycs, eciu Habpain MeHee 8 OalIOB;
— «3» BeICTaBIIsIETCS OOyUaromemycs, 3a 9, 10, 11 6amios;

— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 12, 13, 14, 15, 16 6aimos;
— «5» BbICTaBIIACTCS OOyUaromemMycs, 3a 6osee 17 6amios.

3aganus 1 camocTosiTeibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIICHUA)

1. Mcnapenue u KOHICHCALUS.




HaceplieHHbI1 1 HEHACHIILEHHBIN [ap U €r0 CBOKCTBA.
AOcCoIII0THasi 1 OTHOCUTENbHAS BIAKHOCTh BO3/1yXa.
[Tpubops! u1st ONIpeiesieHrs BIaXKHOCTH BO3AyXa.
Touka pocCHl.

Kunenue.

3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUSI OT JIABJICHMUSI.
Kpurnueckoe cocTosiHuE BEIECTBA.

. Ileperpetslii map U €ro UCMOJIb30BAaHUE B TEXHUKE.
10 XapaKTEepUCTHUKA KUJKOTO COCTOSHUS BEIIIECTBA.
11.IToBEpXHOCTHBIN CIION KUAKOCTH.

12.OHeprust MOBEpXHOCTHOTO CJIOSI.

13.bi>kHUN OPAIOK.

14.11oBepXHOCTHOE HATSIKEHUE.

15.CmauuBanue.

16.5IBeHMs HA TPAHUIIE KUIKOCTH C TBEPJIBIM TEJIOM.
17.KanunnsipHble SBICHHUS.

18.XapakreprucTrKa TBEpIOrO COCTOSIHUS BEIECTBA.
19.Kpucramnnaeckue u amopHbie Tena.

20.Ynopyrue cBoiicTBa TBepbIX Tell. 3akoH ['yka.
21.Mexanuyeckue CBONCTBA TBEPIBIX TeJl.
22.ITnactuyeckas (ocratrounas) aedopmarmsi.
23.Koa¢dunmeHT TMHEHHOTO pacIIupEeHHs.
24.TennoBoe paclInPEHNUE TBEPABIX TEN U JKUIKOCTEN.
25.KosgdpunmeHtT 00bEMHOIO pacIiIMpEeHus.

26.Y4er pacmnpenus B TexHuke. [naBnenue.

27.Y nenpHasg TEMJIOTAa IJIABJIECHUS.
28.Kpucrannuzanusi.

29.IlpakTyeckoe NPUMEHEHHE B TOBCEIHEBHOW >KWM3HM (U3UUECKUX 3HAHUUA O
CBOMCTBax ra3oB, )KMJIKOCTEH U TBEPJbIX TEIL.

00N U A W

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

Kpurepnn oneHku:
OtmeTka «5»
® [IOJIHO PACKPBITO COAEPKaHUE MaTepHalIa
® YETKO U NPABWIBHO JaHbl ONMPEIEICHHUS U PACKPBITO COAEPKaHHUE MOHITHI, BEPHO
UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI
® JUIsl TOKA3aTeJbCTBA MCIOJIb30BAaHbI Pa3IMYHbIE YMEHUS, BBIBOJbI W3 HaOIIOJEHUH,
OIIBITOB
® OTBET CaMOCTOSATEIbHBIN, UCIIOIB30BaHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»



PACKPBITO OCHOBHOE COJIEP>KaHUE MaTepuaa

B OCHOBHOM IPABUJIBHO JIaHbI OMNPEAEIICHUS TMOHSATUW W MCIIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHbBIN

ONpPEAEIEHUS] TOHSATUA HEMOJIHbIE, JOMYIIEHbl HE3HAYUTEIbHBIE HAPYIICHUS
MOCJIEI0BATEILHOCTU M3JI0KEHUSI, HEOOJIbIIIE HETOYHOCTU IMPHU HCIOJIH30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOAAX U 000OIIEHUSIX

MpaBWIbHBIC M YETKHE OTBETHl HA BOMPOCHI YTOYHSIONMICTO XapakTepa (TO3WIIUs
MOHUMAIOIINH)

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHne yueOHOro MaTepuania, HO U3JI0KEHO ()parMeHTapHO,
HE BCETJIa MOCIeI0BATEIHHO

OTIpEJICIICHHsSI TIOHATUIM HEIOCTATOYHO YETKHE

HE WCIIONBb30BaHBI B KAyeCTBE JIOKA3aTCIIbCTBA BBIBOABI M O00OOIICHHS U3
HaOJIOICHUH, TOMYIICHBI OITUOKH MPU MX U3JI0KESHUH

JOMYIIEHBl OIMMMOKA W HETOYHOCTH B HCIOJB30BAHUU HAYYHOW TEPMHHOJIOTHUH,
ONIPEICIICHUE TTOHATUI

NPaBWJIbHBIE W YETKHWE OTBETHI Ha BOIMPOCHI HABOJAIIETO UM KOHKPETHU3HPYIOIIETO
xapakTepa (IO3UIHsS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuana He pacKpbITO

HE JIaHbl OTBETHI HAa BOIPOCHI HABOJAIIETO U KOHKPETU3UPYIOLLETO XapaKkTepa
JOTMYIIEHBl TPyOble OMMUOKA B OMNPEACICHUH TOHATHA, TPHU WCIOJb30BAaHUHU
TEPMHUHOJIOTUH.

JlabopaTopHbie padoThI

JlabopaTopHnasi padora Ne 2

Onpene.ﬂem/le BJAKHOCTH BO3yXxa

eab padoTsl
OcBoeHue METOJ0B H3MEpeHUsi aOCOIIOTHOM M OTHOCHUTEIBHOM BIIAXKHOCTH BO3/yXa,
OTIPEJICIIEHHE TOUYKHU POCHI.

IIpubopbI M MPUHAJIEKHOCTH
[Icuxpomerp ABrycTa, acnUpalMOHHBIM TUTPOMETp AcCMaHa, S3JIEKTPOHHBIM JaTUYUK
BJIQXKHOCTHU, OapOMETp.

1 OcHoOBHBbIE NOHATHUSA U ONIPeaeIeHUs



ATMoc(hepHBIi BO3yX COAEPKUT HEKOTOPOE KOJIMYECTBO BOASIHBIX MapoB. [ TaBHBIM
VCTOYHUKOM BJIQXXHOCTU BO3JyXa SBJISIETCS HUCIIAPEHUME BOJABI C IOBEPXHOCTU OKEAHOB,
MOpEH, BOJOEMOB, BJIAQXXHOW II0YBBI M pacTeHU. BOIsHON map IEpeHOCUTCS BBEPX
TypOYJEHTHOCTBIO U KOHBEKIIMEH, a IO TOPU30HTAIIN — BETPOM.

B armocdepe 3emmu B cpemmem comepxkurcs 1,24%1016 xr BogsHoro mapa.
CKOHJIEHCUPOBABIIUCh, OH MOT Obl 00pa3oBaTh CJIOW BOJBI Ha TOBEPXHOCTH 3EMIIH
tommuHo 2,4 cM. KommuectBo BoasiHOro mapa OBICTpO YOBIBa€T C TMOHUKCHUEM
temriepaTypsbl. [loaromy mist atMochepsl XapakTepHO YMEHBIIICHHE KOJIWYECTBA BOISTHOTO
mapa OT 3KBaTropa K IOJIOCAaM M OYeHb OBICTpOE yMeHbIeHHe ¢ BbicoTod. CpemHee
00BbEMHOE COJAECpPKAHUE BOJSIHOTO IMapa y MOBEPXHOCTU 3€MJIM COCTABIISET: Y dKBATOpa —
2,6%, a B nomapubix paroHax — 0,2%. OT moBepXHOCTH 3€MJIU OO BBICOTHI 1,5-2 KM
CpelHee COJep’KaHWe BOJSHOIO Tapa YMEHBIIASTCS BABOE. BhIIe BO3AyX CTaHOBUTCS
oueHb CyxoH. JIumb wu3peaka, Ha BbIcOTaX 17-82 KM 00pa3yroTcs MEpIaMmyTpPOBBIC
(ctpaTocdepnbie) 00Jiaka, YTO CBUJIETEIBCTBYET O HAJIWYMU HACBHIIIAIONICH BIAXXHOCTU
BO3JlyXa.

[Tox BIUsHMEM pa3IMYHBIX MTPOILIECCOB BOJISIHOM Map KOHJIEHCUPYETCs, 00pa3ys o0aka,
TyMaHbl, OCaIKi U Ha3€MHbIE TUAPOMETEOPHI: POCY, UHEW U T.J. Pa30BbIE MEPEXOAbI BOJIbI
B aTMOC(epe COMPOBOKIAIOTCS BBIJICJICHUEM WIH MOTJIONICHUEM TEIIa, T0OITOMY UM
npuaaeTcs O0JbIIOE 3HAYCHUE B YHEPTeTUKE U TepMOAMHAMKKe aTMocdepsl. BoasHoit map
UMEET CITOCOOHOCTH K TIOTJIONMICHUIO 3JIEKTPOMArHUTHOTO U3IIy4YeHUs B MH(PAKpaCHOM

nuana3zoHe yactot. Hanbosee HHTEHCMBHOE NOTJIOIEHUE TPUXOAUTCS Ha IJIMHBI BOJIH =
5,557,0 mkmu 17 mxM. [To3TOMY BIaKHOCTB BO3/1yXa CHUJIIBHO BIUSET HA TEILUIOBOU
OanaHnc aTMocQepBhl.

Paccmompww OCHOGBHblEe onpedeﬂeHuﬂ.

[Tap, HaxoasiuMiiCsA B TMHAMUYECKOM PAaBHOBECHUH CO CBOEU KUJIKOCTHIO, Ha3bIBACTCS
HACLLWAWUM VI HACLIUWEHHbIM. [unamuyeckoe pasHogecue — 3TO COCTOSIHUE TP
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIOIIMX W3 JKUJAKOCTH, PABHO YHCIY MOJICKYI,
BO3Bpamjaromuxcsa obpatHo. Eciu auHaMuueckoe paBHOBECHME HE COOMIOJaeTcsl — map
SIBIISICTCS] HEHACLIUECHHBIM.

Macca BOISIHOTO Tapa, colepiamerocs B 1 M3 BO3IyXa, Ha3BIBACTCS abCOMOMHOL
enadicHocmoio. C TIOBBIIIIEHUEM aOCOJIOTHOM BIAXXHOCTH TMaphl BOJBI BCE OOJBIIE
npUOTMKAIOTCA K COCTOSHHMIO HACBHIMIAIONIETO mapa. MakcumanvHot —abcontomuoul
6IIAJHCHOCMbIO TIPU TAHHOM TeMIIepaType SBISETCS Macca HACHIIAIONIET0 BOASHOTO Mapa B

1 m3 BO3/yXa.



[lap He siBNsieTCS ra30oM B CTPOTOM CMBICIE 3TOrO ciioBa. ['a3 — 3T0 arperatHoe
COCTOSIHME BEIIeCTBa MpH JaHHBIX TeMIlepaType M JAaBieHud. [lap ke He sBIgeTcCs
arperaTHbIM COCTOSIHUEM BEIIECTBA, MOTOMY UTO arperaTHbIM COCTOSIHUEM BEILIECTBA IpU
JAHHBIX TEMIIEpaType W [aBIICHUM SBIAETCS MKUIKOE COCTOSAHHE. B CBsA3M ¢ 3TUM
MOBEJCHUE TIapa OTIINYAETCS OT MOBEACHUS Ta3a. B rpy0om npuOamKeHNN Ta30BbIe 3aKOHBI
MOTYT OBITh NMPUMEHUMBI K HEHACHIIICHHBIM MapaM. [loaTomMy mjsi ommcaHusi COCTOSHHSI
BOJISTHOTO Tapa B aTMochepe 0ObITHO UCTIONB3YIOT ypaBHeHHe Kianeipona—Meneneena:

PV

(1)

3nech, P — mapuuansHoe naBienue (yIpyrocTh) BOASHBIX HAPOB, V — 00beM, 3aHUMAEMBbIii
IIapoM, m — €ro Macca,  — MOJIIpHas Macca, R — yHHBEpCallbHas ra3oBas oCTosHHas, I’
— abco0THAs TeMIiepaTypa.

HagzguaﬂbHoe dasjieHue — 9acTh O6HI€FO JAaBJICHUS, OTHOCAIIAACA K OJJTHOMY M3

KOMIIOHEHTOB T'a30BOM cMecH. MaTeMaTH4eCKl OHO paBHO JaBJICHUIO, KOTOPOC ra3
OKa3bIBaj ObI B OTCYTCTBHH APYTUX KOMIIOHCHTOB ra3oBOM CMECH.

[Ipu oguHaKOBOM TeMIlepaType OTHOLIEHUE aOCOIIOTHBIX BJIAXKHOCTEHN B IBYX Pa3IMYHbIX
COCTOSIHUSIX UMEET BUJ:

2)

Trac
plu
p2 -

INIOTHOCTBb BOASHBIX IIAPOB B IBYX PA3JIMYHBLIX COCTOSAHUAX.

U3 (2) cnenyet, 4TO Mepoii aOCOIIOTHON BJIAXKHOCTH MOYET ObITh BETUYMHA MApLIUATBEHOTO
JaBJICHUS BOASHBIX TapoB B atMochepe. [loaTroMy 00bIUHO abconromHol 81ax#CHOCHbIO
MPUHATO HA3bIBaTh YIPYTOCTh BOJASHOIO Mapa U BBIPAXKaTh €€ B MUJUIUMETPAX PTYTHOTO



cronba. B cucreme CU sta Bennunna usmepsiercs B [lackansx.

OmuocumenbHou 81A4CHOCHbI0 HA3BIBACTCS OTHOLIECHUE a0CONIOMHOU BAANCHOCHU K
MAKCUMATbHOU AOCOIOMHOU 61AJICHOCMY TIPU JAHHON TEMIIEpaType, BEIPAKEHHOE B
npoueHTax. OHa onpeaenseTcs BhIpaXKeHUEM:

3)

rne P

YIPYTOCTh BOJSHBIX IAPOB IIPU TEMIIEpaType £, P (cyx) — YIPYrOCTh I1apOB, HACKIIIAIOIINUX
BO3/IyX IPHU TOU ke TemIeparype (Temrneparype cyxoro repmomerpa). Pusznuecku, P

YHCIEHHO PaBHA a0COIIOTHOM BJIAXKHOCTU BO3AyXa.

OTHOCHTEbHAS BIAKHOCTh XapaKTePU3yeT CTEIICHb HACKIIIECHHS BO3/yXa BOISHBIM
apoM.

Temmneparypy fp, mpu KOTOPOI BOJSHOM Map CTAHOBUTCS HACBILICHHBIM, HA3bIBAIOT
moukou pocsl. [Ipn oxitaxk1eHun BO3Iyxa J0 TOUYKH POChl HAYMHAETCS KOHJICHCAIUS TApOB:
MOSABJISIETCS] TYMaH, BBINAJAET poca. ToyKa poChl XapaKTEpU3yeET BIAXKHOCTh BO3yXa, TaK
KAaK OHa MO3BOJISIET ONPEAEIUTD MTapUUaIbHOE JABJICHUE BOJSHOTO ITapa U OTHOCUTENBHYIO

BJIAKHOCTD.

BraxxHOCTh BO3AyXa U3MEPSETCS C TOMOIIBIO TUTPOMETPOB (Tped. V YPOG —
BJIQYKHBIN) ¥ TICUXPOMETPOB (VGTPOG — X0JIOAHBIN). CyIIECTBYIOT TUCTAHIIMOHHBIE METObI
ONpeAesICHUs BIAXKHOCTH BO3/1YyXa, UCTIOJIb3YIOLIME JIa3€PHBIE U PATUOMETPUUECKUE
NpUOOPHI. DTU METOIbI TTO3BOJISIIOT TPOU3BOIUTH U3MEPEHUsI ¢ OOpTa caMoJieTa U
METEOPOJOTMYECKUX CITYTHUKOB 3€MJIU. B TMCTAaHIIMOHHBIX TICUXPOMETPAX UCTOJIb3YIOTCA
TEPMOMETPHI COMPOTUBIICHHS, TEPMUCTOPHI, TepMoniapsl. B OpenOyprckom
rOCyJJapCTBEHHOM YHUBEpCUTETE B « MTHCTUTYTE MUKPO- 1 HAHOTEXHOJIOTHI BELYTCS
WCCJIEIOBAHUS T10 CO3JJaHUI0 OYEHb TOYHOI'O JATUYNKA BIAXKHOCTH. JlaTUMK OCHOBAH Ha
onTu4eckux cBoicTBax Mosiekys JJHK, crmocoOHBIX mormomnars BOJASHBIC ITaphl B BO3IYXE.

PaCCMOTpI/IM KJIAaCCUYCCKUC MCTOAbI OIIPCACIICHUA BJIA)KHOCTH BO3yXa.

2 Ol'[pe[leJIeHHe OTHOCHUTEJBLHOH BJIAKHOCTH € IOMOIIbLIO IMCUXPOMETPOB



llcuxpomemp Aezycma COCTOUT W3 ABYX TEPMOMETPOB, IOMEUICHHBIX HAa OJHOM IIUTKE.
banioHynk OAHOro M3 TEPMOMETPOB OOBsI3aH OATUCTOM, KOHEI KOTOPOro MOTpyKeH B
CTaKaH4MK ¢ BOJO. CyXxoil TEpMOMETP MOKA3bIBAET KOMHATHYIO TEMIIEPATYPY.

bnaromaps ucnapenuto Boabl ¢ 0OaTucTa, oOJjeraromero OauIOHYMK, TaK Ha3bIBA€MOTO
«BJIAXKHOI'O TEPMOMETpa», MOCIEAHUM IMOKa3bIBACT TeMIleparypy OoJjiee HU3KYI0, 4YeM
COCEHUN CyXOM TepMoMeTp. YeM MeHbIIe BIaXHOCTh OKPYKAIOLIETO BO31yXa, TEM
WHTECHCUBHEE HCIIAPEHUE M TEM HIKE IOKa3aHWE BIIAXKHOIO TepMmomerpa. OTMETKH IO
JBYM TEPMOMETpaM JAal0T PA3HOCTb TEMIIEPATyp, KOTOpas M XapaKTEPU3yeT BIAKHOCThb
BO31yXxa. [[ns ompeneneHuss OTHOCUTENBHOM BIAXKHOCTU BO3JyXa MOJIb3YIOTCS TaOJIMIIAMU
IICUXPOMETPUUECKOM pa3HOCTH. 110 pasHOCTH NOKa3aHMK CyXOT0 U BJIAXKHOI'O TEPMOMETPOB
OTBICKMBAIOT UCKOMOE 3Hau€HUE f. 3Hasi OTHOCUTEbHYIO BJIAXKHOCTb, MOKHO OIPEIEIHUTh U
abcomoTHY10. [Ipy n3BeCTHON OTHOCUTEILHOMN BIAXXHOCTH a0COJIFOTHAS BJIAXKHOCTh paBHA!

Q)
3nauenue P (€¥X) gaxonsaT no Tabiuie 3HaueHUi (mpuioxenue 1).

Acnupayuonnuiti ncuxpomemp Accmana COCTOUT U3 ABYX TEPMOMETPOB, YKPEIUIEHHBIX HA
OJTHOM IITaTUBE. balioHYMK OAHOTO U3 TEPMOMETPOB OOBSI3aH OATHCTOM, KOHEI] KOTOPOTO
MOTPYKEH B CTAaKaHYMK C BOJOH. B BepxHel 4YacTM MITaTUBA UMEETCS BEHTUIISATOP,
IIPUBOJIMMBIM BO BpAILICHUE YaCOBBIM MEXAHU3MOM, KOTOPBIM 3aBOJAUTCS KIIKOYOM, IIPH
YCTaHOBUBIIEMCS pexXuMe ucrapeHus. Korma temreparypa BIaXXHOIO TEPMOMETPA TOKE
YCTaHOBUTCS, MpuUxo/ Tera (] u3BHe OyAET paBeH pacxoy Teruia (J) Ha UCrapeHue BObI

C IOBEPXHOCTHU TepMoMeTpa. Toraa no 3akoHy Herorona-Puxmana nmeem:

)

rae (¢ —t]) — HaOmrogaemast Pa3HOCTh TEMIEPATyp, S| — MOBEPXHOCTH OAIJTIOHUMKA
TepMoMeTpa (BIAXKHOTO), — K03 HUIMEHT MPOTOPITUMOHATHHOCTH.
CkopocTh HMCHapeHHsi BOJBI C OXJIKJIAIOIIEH  MMOBEPXHOCTU BJIQYKHOTO

TepMoMeTpa (Macca BOJIbI, UCHIAPSIIONIASICS B €IMHUILY BPEMEHH )

. ()




rae 2 — Iioa b UCapSIOIel MOBEPXHOCTH, P — ynpyrocts napoB, HAXOIAIIUXCS B

BO3ayXe, P (6nadic) — YIPYrOCTh HACBIIIEHHBIX IIAPOB IIPU TEMIIEPATYPE BIAKHOTO
TepMomeTpa, Py — atMocdepHoe naBnenue.

BBons ko purmeHT nponoproHaIbHOCTH k, UMEeM

[
— 1

@

Pacxon sHeprum Ha ucnapeHue:

Q2 :
(8)
rae — yJelbHas TerioTa
ucnapenus. [IpupaBauBas Q7 k Q2 | )
MOJTYYUM: )
| [ }
(10)

A*




% o
3nech A° — MOCTOsTHHASI, KOTOpasi B 3HAYUTEIILHOW MEpPE 3aBUCUT OT CKOPOCTU JBUKEHUS
BO3/lyXa U MO3TOMY JJIsl BCSIKOTO IICUXPOMETPA OIPEAEIAETCS OTACIBHO.

Breipaxxenue (9) HOCUT Ha3BaHUE MCUXPOMETPUYECKON (QopMysbl. OOBIYHO BIIAKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOXKHO ObLIO cuMTaTh S1=S2. Torma

(11)

B Takom ciydae 3aBUCHMOCTH Kod(pduimeHta 4 OT CKOPOCTH OOTEKAHHS BO3IyXOM
pe3epByapoB TEPMOMETPOB MPEJICTABICHA HA PUCYHKE.

A Ll
0001300

0,001200
0.00f00

0,001000
0,000900
0,000B0D

11

0,000700 =

1} 1 2 3 4
a foew

PucyHnok 1 — 3aBUCMMOCTB BEIUYHUHBI 4 OT CKOPOCTH MPOXOXKACHHS BO3AyXa

gepes mpuoop



CKOpOoCTh BO3YIIHOTO OTOKA, CO3/IaBAEMOr0 MPY>KMHHBIM aCIIUPATOPOM (BEHTHUIISITOPOM),
00BIYHO cocTaBisieT (2—2,5) m/c.

[Ipy momMomM Kiro4ya 3aBOJAT YaCOBOM MEXAHU3M JI0 MPEIEIIA U MTOCIE YCTAHOBICHUS
mpoliecca CIapeHusi OTCUUTHIBAIOT TEMIIEpaTypy Ha 000MX TepMOMeETpax (¢ u ¢]).

Benmuuunsl Py 6epyT u3 icuxomerpudeckux tadauil. Pgy . onpenenstoT mo 6apomerpy.

3nadenne 4 paccuntbiBaercs o dpopmyde (10). s onpenenenus 4 Benuuuny P cnegyer
B35Th U3 JAHHBIX U3MEPEHNUN IICUXPOMETPOM ABIycCTa.

Acnupayuonnwiii ncuxpomemp Acemana MB-4M

Pabota ncuxpomerpa AccMana MB-4M ocHoBaHa Ha 3aBUCHUMOCTH Pa3HOCTH TEMIIEPATYP
CyXOr'0 U CMOYEHHOI'0 TEPMOMETPOB OT BJIAXKHOCTH OKpYXkKarollero Bozayxa. Ilcuxpomerp
COCTOUT U3 ABYX OJJMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUICHHBIX B CIIELIMAIIBHOM
OTpaBe, U acupalMoHHON rojoBku. Orpasa mpeacTaBisieT co0oi TpyOKy,
pa3IBaMBAIOIIYIOCS KHHU3Y, C 3aIIUTHOM TUIeHKOM. K HIKHEH pa3nBOCHHON YacTH TPYOKH C
MOMOIIIbIO TJIACTMACCOBBIX BTYJIOK ITPUKPEIJICHBI JBa NAaTpyOKa, SABISIOMIMXCS
pauaIMOHHON 3aIUTON pe3epByapoB TEPMOMETPOB. BepxHmii KOHEI] TPyOKHU COCTMHEH C
acMpaTopoM. AcCNHUpalMOHHAs TOJI0BKAa COCTOUT U3 3aBOAHOIO MEXaHW3Ma U BEHTUIISTOPA,
KOTOPBIE 3aKpbIThI KonakoM. [IpykuHa 3aBogHOr0 MexaHn3ma rncuxpomerpa AccMana
MB-4M 3aBoautcs kiatouoM. [Ipu BpanieHuu BEHTUIISATOpA, B TPUOOP BCAChIBAETCS BO3YX,
KOTOPBII 00TEKAET pe3epByapbl TEPMOMETPOB U IPOXOJUT MO BO3AYXONPOBOAHOU TPyOKe K
BEHTUJISITOPY M BBIOPACHIBAETCS HAPYXKY Uepe3 MPOpPe3H B acCIUPaTOpHO rojoBke. Cyxoit
TEpMOMETp OyJIeT MOKA3bIBATh TEMIIEPATYPY BO3yXa, a OKA3aHUSI CMOYEHHOTO
TepMOMETpa OyIyT MEHbIIIE U3-3a OXJIAXKICHHS, BBI3BAHHOTO UCIIAPEHUEM BOJIBI C
MOBEPXHOCTH OaTucTa obJieraroiero 6autoHIuK TepmMomMerpa. s onpeneiaeHus
BJIYKHOCTU IO TTOKA3aHUSAM CYXOI'0 U BIQXKHOTO TEPMOMETPOB UCIOJIb3YIOT
ICUXPOMETPUUECKHUE TAOIUIIBL.

s onpeneniennsi abCOMIOTHOM BIaKHOCTH HEOOXOIUMO UCIIOIb30BaTh 3HAUCHUS
aTMOC(EpHOro JaBIEHUS, KOTOPOE U3MepseTCs 6apoMETPOM.

bapomemp-anepouo

bapomeTp saBisieTcst mpuOOpoOM HEMPEPHIBHOTO ACHCTBUS, TPEIHAZHAYCHHBIM JIIsI
OPUEHTUPOBAHHBIX HAOIIOICHUI B TOMEIIEHUAX 32 U3MEHEHHUEM aTMOC(EPHOTO aBICHUS
B reorpauyecKrx paiioHaX, pacroyiokKeHHbIX He Bhimie 300 METPOB HAJl ypOBHEM MODSI.



bapomeTtp npeacTaBisieT coO00 MEXaHUYECKHM CTPEIOYHBIN Mpubop, padoTarouuil OT
BO3JIEUCTBHS aTMOC(EPHOTO JaBiIeHUS HA aHEPOUIHBIM YyBCTBUTEIbHBIN 371eMeHT. B
KOHCTPYKIIMU OapoMeTpa NMpeayCcMOTPEH OUMETAIITMYECKUH (COCTOSIINI 13 3 METAJIJIOB)
CTPEJIOYHBIN TEPMOMETP, U3MEPSIOLINI TEMIIEPATypy Bo3Ayxa. J(nana3oH nu3mepeHuit
nasyieHus ot 695 o 805 mM. pT. cT. (oT 0,927 1o 0,1073 MITa).

Jlns onpenenieHns XapakTepa U3MEHEHHUs JIaBJIeHUsT (PUKCUPYIOIIASICS 30JI0TUCTasl CTPEKa
coBMeIaeTcs (Mpu MOMOIIY PYUYKH, PACTIOJIOKEHHON Ha CTpEIKe 0apomeTpa) C
IMOKAa3bIBAIOIIEH YEPHOU CTPENKON. JlJaHHOE NEUCTBUE CIIEAYET BBIMOJHATH TOJIBKO C
paspelieHus mpenoaBaTess Wid HHKeHepa Jadopatopuu!

DNeKmpOHHbIU OAMYUK BILAHCHOCIU U MeMNepanmypbol

DNEKTPOHHBIN JATYUK BIKHOCTU U TEMIIEPATYPHI BHIIIOJHEH Ha OCHOBE ITU(POBOTO
natarka DHT11. DHTI11 - 310 tudpoBoii 1aT4uK BIAXHOCTH U TEMITEPATYPbI, COCTOSIIIHIA
U3 TEPMHUCTOPA U €eMKOCTHOTO JJaTYMKa BIaXHOCTH. Takxke natuuk coaepxkut B cede AL
TSl TpeoOpa3oBaHus AaHAJIIOTOBBIX 3HAYEHUI BIIAXKHOCTU U TeMnepaTypsl. JJis paboTs ¢
natuyukoMm DHTI11 ucnons3yercst Arduino 6ubnuorexka DHT. [{nst TouHoCTH OnpeneneHust
OTHOCHUTEJIbHOM BIQXXHOCTH BO3/TyXa, MOKa3aHUs MpuOopa HEOOX0AUMO CHUMATh, KOTJa OH
npopadotain He MeHee 10 MuHyT. UTOOBI BBIKIIOYUTD JIEKTPOHHBIN JaTYMK BIAKHOCTH
JIOCTATOYHO BBITAIIUTH €70 BUJIKY U3 JICKTPUUECKON CETH.

1 Tlopsinok BbINMOJIHeHHsI padOThI

Yacrs 1. Onpenenenue OTHOCUTEIIBHOW U a0COJIFOTHOM BJIQ&XKHOCTHU
BO3/yXa C MOMOIIBIO TICUXpOMETpa ABrycra

1. Haueptute Tabmuny 1
Tabnuua 1 — 3HaueHusl, MOTyYEHHBIE C TOMOILBIO TICUXPOMETpA ABrycTa

teyx, °C tenaxc, °C  f, % (cyx) P, Ila D, ke/m3
PH , lla

2. Ompenenute TEMIepatypy CyXOro fcyy W BIQXHOTO lgpgyc TEPMOMETpA.

[Tokazanus 3anecute B Tadnuny 1. Temneparypy OKpyTriasiiTe 10 LENbIX YHCEN.
3. Ucnonp3yst MCUXOMETPUUECKYIO TAOJIUITY, PACTIONIOKEHHYIO Ha CTEHJE, HAUIUTE

OTHOCUTEJIBHYIO BIIQXHOCTH f. J[ist 3TOrO paccuurtaiite pa3sHOCTh TEMIIEPATyp

BJIQXKHOI'O M CYXOro TEpPMOMETPOB (fcyx - lenaoic). ITokazaHnust 3aHecure B



Tabnuy 1.
4. Vcrionb3yst IPHIIOXKEHHE A, HaliTe NaBICHHE HACHILCHHBIX MapoB Py (CYX)

JUIS TEMIEpaTypbl cyxoro Tepmomerpa. [lokazanus 3anecute B Tabnuiy 1.
5. Ucnonw3ys popmyiy (4) paccumraiite abCOTIOTHYIO BIQKHOCTh Bo3ayxa P, I1a.
IToka3anus 3anecure B Tabnuiy 1.

6. PaccunraiiTe aOCONIOTHYIO BIAXHOCTh BO31yXa p B KI/MS. Jns sToro wus
ypaBHeHuUs (1) BbIpa3uTe MIOTHOCT:

(12)

rae Ry =461,5 Jlx/(kr-K) — yHuBepcanbHas ra3oBasi IOCTOSIHHAS JJIsl BOASHOTO Tapa;
Tcyx = tcyx + 273,15 — Temmeparypa cyXxoro TepMomMeTpa (B KeJIbBUHAX).

Yactp 2. Onpenenenue OTHOCUTEIIBHON U a0COJIFOTHOM BJIAJKHOCTH
BO3/yXa C TOMOUIbI0 TicuxpoMeTrpa Accmana MB-4M

1. Haueptute Tabnuiy 2
Tabnuua 2 — 3HaueHusl, MOTy4YeHHbIE ¢ MOMOIIIbIO IcuxpomeTpa Accmana MB-4M

teyx, °C ftenaxc, f, %  (8ranc) Parm, [1a P, Ila |, xo/m3
OC PH , Ila

2. Omnpenenure TeMrepaTypy Cyxoro TEPMOMETpa fcyy. Ilokasanus samecure B

Tabnuiry 2. TemnepaTypy OKPYIJISIUTE JI0 IIEJIbIX YUCE.

3. Ilepen BhIMOTHEHWEM JAHHOW YacTH JIA0OpATOpPHOM paldOThl, YTOYHUTE Y
WHXEHEpa JlabopaTopuM WM TpernojiaBarelisi, TOTOBAa JHM YCTaHOBKA K
MpPOBEICHNIO JabopaTopHBIX ucciaenoBanuii. Korma maGopatopHas ycTaHOBKa
roToBa K paboTe, 3aBeAUTE MPYKUHHBIA MEXaHW3M BEHTHIISTOPA C MOMOIIBIO
KJIto4a (moytu 1o npenena). Oxugaite OCTAaHOBKU BEHTHIISITOPA.

4. Korma BEHTWISATOP OCTAaHOBWICS, ONPEAECIUTE TEMIIEPATYPY BIIAXKHOTO
TEPMOMETPA lggye- 1lOKazaHue 3aHecuTe B Tabmuny 2. Temnepatypy

OKPYIJISIUTE JIO IIeJIbIX YUCEN.
5. Ucnonw3yst rpaduk u3  npuioxeHus b, omnpenenuTe BeIUYUHY



OTHOCUTENBHOM BIIaKHOCTH Bo3ayxa. [lokazanue 3anecute B Tadauiy 2.

6. Onpenenutre BeJIMUYUHY aTMOC(HEpPHOrO JaBJEHUS B TACKaISAX, HCIOIb3YS
o6apometp (760 mm. pT. cT. = 101 325 ITa).

7. Ucnonw3ys mnpuioxeHue 1, Halinute JaBlieHUWE HACBHIIICHHBIX MapoB IS

TEMIIEPATypbl BIIAXKHOTO Py (61a4c) tepmoMeTpa. Ilokazanusa 3aHecuTe B

Tabmuiy 2.
8. IlpeoOpazys ¢opmynsl (9) u (11), momyuum ¢dopmyny s aOCONMIOTHOU
BJIQYKHOCTH BO3/yXa B MACKaJIAX:

(13)
B naHHoi1 aGopaTopHoii paboTe KOd(pPUIMEHT 4 IPUHEMAET 3HAaUeHHe paBHoe 6,62-10-4
°C. Iloka3aHue 3aHecuTe B TAOIUILY 2.

9. PaccumTaiiTe aGCONIOTHYIO BIAXKHOCTh BO3AyXa p B KI/MJ C ITOMOIIBIO
dbopmysl (12). [lokazanue 3anecure B Ta0IUIly 2.

Yactp 3. OnpeniesieHue OTHOCUTEIBLHOM BJIAXXHOCTH BO3JYyXa C MOMOIIBIO 3JIEKTPOHHOIO
JaTYMKa BJIAKHOCTHU

1. BrirounTe 3JIEKTPOHHBIM TATYUK BIAXKHOCTH.

2. Omnpenenute 3HaYEHUE OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
J{nst paboThI € AJEKTPOHHBIM JJATYUKOM BIAXKHOCTU HEOOXOJMMO BKJIIOUUTh BUJIKY JaTYUKa
B DJICKTpUYECKYIO0 ceTh. Ha skpaHe nucmiies BBICBETATCS JBa cooOmeHus. [Ipuenem
puUMep COOOIIEHUI:
Temperature: 28 C — 03Ha4aeT, 4TO TEMIIEpaTypa B moMelieHuu cocrasisier 28 °C;
Humidity: 18% — o3Ha4aeT, 4TO OTHOCUTEIbHAS BIAKHOCTh B IMOMEIICHUH COCTaBiseT 18
%.

3. BBIKJIIOYUTE ANEKTPOHHBIN JATYHUK BJIAKHOCTH.

Yacte 4. CpaBHHUTCIBHBIM aHAIM3 BEJIWYMH OTHOCUTEIHLHONW M aOCOJIFOTHON BJIAKHOCTH
BO3/lyXa

JInss  CpaBHUTENBHOIO aHANIM3a 3HAYEHHM OTHOCHUTEIBHOM BJIAXXHOCTH  BO3/1yXa,
MOJIYYEHHBIX C MOMOIIBIO Pa3HbIX MPUOOPOB, HEOOXOAUMO HAHECTH MOJTYUYEHHbIC 3HAYEHUS
Ha YHUCIOBYKD OCh C YYE€TOM JIOBEPUTEIBHOTO WHTEpBana. JlJisi Tpex HCIOJIb3yEeMbIX
MpUOOPOB U3BECTHBI 3HAUCHUSI A0COJIFOTHOM OMIMOKK OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa,
MOJIy4Ya€MOM B pe3yJbTaTe IKCIEPUMEHTOB. OHU COCTABJISIOT:

1. nnst ncuxpomempa Aszycma Af = 7%
2. s acnupayuorno2o ncuxpomempa Accmana Af = 6%
3. IS aieKmponHo20 damyuxa eraxchocmu Af = 5%



PesynpTupyroniee 3HAY€HHWE OTHOCUTEIIBHOM  BJIAXHOCTH  BO3[yXa MOJYYHM Ha
NepeceyeHrn IOBEPUTEIbHBIX HHTEPBAJIOB ISl TPEX MPUOOPOB.

B cnydae ecnu nOBEpUTENbHBIE NHTEPBAJIBI HE IEPECEKAIOTCS, PE3YIbTUPYIOIIEE 3HAUEHNE
OTHOCUTEJIHHOM BIIAXXHOCTH BO3JlyXa HAaXOJUM KaK CpellHee apu(pMETHUYECKOe MOKa3zaHUu
OT TpeX MPUOOPOB.

PesynpTupytomee 3HadeHHME aOCOMIOTHOM BIAXHOCTH BO3AyXa HAWTH Kak CpeaHee
apuMETHIECKOe I 3HAYCHHUH, TOJYYEHHBIX C TOMOIIBIO TICUXpoMETpa ABrycra u
aCIHUPALMOHHOI0 IICUXpoMeTpa AccMaHa.

Ipumep:

[lycTe, B pe3yapTaTe HM3MEPEHMU OTHOCUTEIBHOM BIIAXKHOCTH BO31yXd, ICUXPOMETP
ABrycra onpeaenui ero paBHbIM f = 35%, acniupaniuoHHbIi nicuxpoMetp Accmana = 31%,
a dJEKTPOHHBIA JAaTUYUK BIAXKHOCTH f = 29 %. Hanecem 3T 3HaUY€HMsI Ha YUCIOBYIO OCh C
Y4ETOM BEJIUYUHBI A0COIOTHOM OMMOKH (PUCYHOK 2):

PI/ICyHOK 2— CpaBHHTGHBHBIﬁ aHaJIU3 BEJIMYMH OTHOCUTEIBHOM BJIQYKHOCTH BO3ayXa

N3 nosry4eHHOTO pUCYHKA BUHO, UTO 3HAUEHUE OTHOCUTEIILHOM BIAXKHOCTH BO3TyXa
coctaBisiet f = 314+3%.

Yacte 5*. OnpeneneHre 3Ha4eHUsI TOUYKH POCHI B TIOMEIIICHUH

Hcnonb3ys BETMUMHY OTHOCUTEIBLHOW BIAKHOCTH BO3/1yXa, IMTOJIYUYEHHYIO B YacTH 4,
OTMPEeNIeNIUTE TOYKY POCHI B MOMEIIECHUH. J[JI1 3TOro BOCTOIB3yUTECh TAOIHIIEH B
MPUJIOKEHUH B, pu 3TOM UCNONIB3yHTE CpEeIHEE 3HAUEHUE OTHOCUTEIBHOU BIAXKHOCTH
BO3/TyXa (OKpYTJIsisi B OOJBIIYIO CTOPOHY) U MOKa3aHUE TEPMOMETPA B IJIEKTPOHHOM
JATYUKE BIAKHOCTH.

3anuiuTe BBIBOJI 1O BCEl T1abopaTopHOi padore.



B caydae IMCTAHIIMOHHOTO OOYYEHHSI HEOOXOQJMMO BBIIOJHUTH
BUPTYATLHYIO J1A00PATOPHYIO PAOOTY.

Bupmyanvuwiu Illcuxpomemp Agcycma

Jnst  BbIMONHEHWS  J1abopaTopHOW  paboOThl  mepedauTe Ha  JIaHHBIM  CallT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BaMu pacmoOXeH CTEH]I, KOTOPBIA COCTOUT W3 JIBYX TEPMOMETPOB (CyXOro H
BJIQYKHOT'0), TTyJIbTa YIPABJICHUS U ICUXPOMETPUIECKON TaOIUIIBI (PUCYHOK 3).

Cyxol TepmomeTp | | BAGKHbIM TepMmomeTp HabnwogeHue 3a oxnaxageHuem Boabl
=2 a= 21 °C Nnpu ee ucnapeHuu u onpepenexue
BNaXHOCTW BO3AyXa

26
= 100 Tlowasarmin PaimocTn ¥ il CYXOTe W o TepManeTpa, “C
= o epue. | [ 1[2[3[4s]e]-[s]>
= a0 MeTpa, “C OTHOCHTE AR RN, %0
? 15 100 92 | 80 | 71 | 61 | 52 | 44 | 36 | 27 | 20
=170 16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30| 22
= 60 17 100 | 90 | 81 | 72 | 64 | =8 | 47 | 3% | 32 | 24
B 15 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
= 50 19 | 100 | 91 | 52 | 74 | 65 | S8 | 50 | 43 | 35 | 29
| s 20 |wo| s1 | 83 | 74 | 66 | m0 | =1 | 44 | 37| 30
%_ 21 100 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39 | 32
= 30 22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
= 20 23 100] 92 | 84 | 76 | 68 | 61 | =5 | 48 | 42 | 36
-3 . 24 100 | 92 | a4 | 77 | 69 | 62 | 56 | 49 | 43 | 37
g__ 10 2% 100 | 92 | 84 | 77 | 70 | 63 | 57 | %0 | 44 | 38
=iy 26 100 | 92 | 85 | 78 | 71 | 64 | S8 | 51 | 46 | 40
s Ml 7 [wis e wn[ea s = vla
£ ad 28 100 93 | 85 | 78 | 72 | 65 | 59 | 53 | 48 | 42
= 29 100 93 | 86 | 79 | 72 | 65 | 59 | 54 | 49 | 43
30 100 | 93 | 86 | 79 | 73 | 66 | 60 | 55 | 50 | 44
——

McuxpomeTpueckas

Tafamug
naysa c6poc

Pucynok 3 — CreHn BUpTyalibHOM 1a00OpaTOPHOM pabOThI
Jnsa  akTuBanmMM TaONWIBI ~ YCTAHOBHTE T'aJlOYKy B MyHKTE
«IIcuxpomerpudeckast TabIUIIAY.

Xoo pabomui
1. Haueprure Tabmuiry
Tabnuua 3 — 3HadeHusl, MOTyUYEHHBIE C TOMOIIBIO TICUXpOMETpa ABrycTa

tcyx, °C tenaxc, °C  ff, % (cyx) P, Ila D, Ke/m3
PH , lla

2. CHUMHTE IIOKa3aHHS C CyXOr0 TEPMOMETPA Ieyy:-


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

2. B nmynbre ynpaBnenuss HaxmuTe KHONKY «llyck». OOparure BHUMaHUE, YTO
TEMIIEpATypa Ha BJIAXXKHOM TEPMOMETPE Havyasia najgarh!

3. Korma temneparypa Ha BIaXXHOM TEPMOMETPE MEPECTAHET UBMEHATHCS — CHUMHUTE
NOKA3aHWE YCTAHOBUBILIEWCS TEMNEPATYPBI Igpgye- SHAYEHHE, TOJNYYEHHOE Ha

IIyJIbTE YIIPABICHUE HE YUUTHIBATD.



4. Vcnone3ys MICUXPOMETPUYECKYIO  TaOJNMIy, HaWIUTE  OTHOCHTEIBHYIO
BJIQYKHOCTb BO3/yXa f.

5. PaccuuTaiite aOCOJIIOTHYIO BIQXHOCTb BO3/AyXa, HCHONIB3ys dopmyiny (4).

Hcnone3ys npuiioxenue 1, HaliiuTe NJaBJICHUE HACBIILIEHHBIX TapoB Py (cyx)
JUISL TEMIIEPATYPBI CyXOro TEPMOMETPA.
KoHnTpoJsbHbIe BONIPOCHI

1. Yto Ha3piBaeTCsi aOCOMIOTHOM M OTHOCUTEIBHOM BIAXKHOCTHIO? YKa3aTh €IUHUIIBI UX
U3MEPEHUM.

2. Yrto Ha3bIBaeTCs HACBIIICHHBIM APOM, TOYKON POCHI?

3. YUto mpeacTaBisioT co00i Takue MPUOOPHI, KaK MCUXPOMETP ABrycTa, aCIUPAIIMOHHBIHI
ncuxpomeTp AccMana, 0apomerp.

4. Kak BBIYMCIUTH OTHOCHUTEIBHYIO W AOCOJIOTHYIO BIIQXXHOCTH BO3AYyXa C IOMOIIBIO
ncuxpomerpa Asrycra?



[Ipunoxenue A

(cnpaBo4HOE)

Jenenue HachleHHOTO mapa Bojbl ot 15 °C no 35 °C

t °C Py, xlla
15 1,7056
16 1,8185
17 1,9380
18 2,0644
19 2,1978
20 2,3388
21 2,4877
22 2,6447
23 2,8104
24 2,9850
25 3,1690
26 3,3629
27 3,5670
28 3,7818
29 4,0078
30 4,2455
31 4,4953
32 4,7578
33 5,0335
34 5,3229
35 5,6267
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BBIPDAXKEHHBIE B TMPOIEHTaX (MOJYy4YEHHBbIE 3HAYEHUSI OKPYIJISITh B MEHBIIYIO

CTOpPOHY).

110 HAKIIOHHBIM JIMHUAM OTMCYAIOTC ITOKAa3aHUA BJIA)KHOI'O TCPMOMCTPaA,

2 (-]
4039 38 37 35 39734 33 32 31°30°29 28 27 25 25°

FAV YAVAW A Wi

3. Ha IICPCCCUCHUHN IOTUX JIMHUU I[MOJYy4aroT 3HAYCHHA OTHOCHUTEIbHOM BJIaXHOCTH,
/

1. mo BCPTUKAJIbHBIM JIMHUAM OTMCYAIOTCS IMTOKA3aHUA CYyX0I'0 TCPMOMCTPA,

OnpeneneHue  OTHOCUTEIBHOW  BJIAXKHOCTH IO  TMCUXPOMETPUYECKOMY  Tpaduky
2.

MIPOU3BOJUTCS B CIEIYIOIIEM MOPSJIKE:

ITpunoxenue b



IIpunoxenue B
(cpaBo4HOE)

Tabnuma aiis onpeaeaeHus TOYKHU POCHI

BJIAXKHOCT

b 40% 45% 50% 55% 60% 65% 70% 75% 180% 85% 90% 95%

%

TeMrepar

ypa

°C

5 153 L1129 L 19,96:9,11]-8,31 -7,62 6,89 -6,24 5.6

14,04 11,84110,83
4 14,4 113,119,890 -8,99 18,11 ]-7,34 -6,62 -5,89 |-5,24 -4.,6
11,93110,84

3 - - - 9,918,95-7,99 -7,16 -6,37 -5,62 -4,9 |-4,24 3.6
13,42112,16/10,98

2 - L L [8,9817,95-7,04 62154 462139 [-3,341-2,6
12,5811,22/10,04

-1 - L 9,1 [7,9817,0 -6,09 -5,21]-4,43 3,66 -2,94-2,34 -1,6
11,6110,28

0 . 19,34 .8,16]-7,05 6,06 -5,14 L4,26 -3,46 2,7 11,96 -1,34 -0,62
10,65

1 19,85 18,52 -7,32-6,22 5,21 -4,26 -3,4 -2,58 -1,82 1,08 |-0,41 0,31

2 9,07 -7,72 6,52 -5,39 |-4,38 -3.44 -2.56 |-1,74 -0,97 -0,24 0,52 1,29

3 18,22 16,88 15,66 4,53 |-3,52 2,57 -1,69 |-0,88 -0,08 0,74 11,52 2,29

4 745 6,07 -4,84 -3,741-2.7 1,75 -0,87]-0,01 0,87 1,72 2,5 3,26

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 15,81 4,45 :3,221-2,08 -1,04 -0,08 0,94 1,89 2.8 3,68 4,48 525

7 15,01 3,64 -2,39 -1,25-0,21 0,87 1,9 [2,85 3,77 4,66 5,47 6,25

8 421 2,83 11,56 -0,42 0,72 1,82 2,86 [3,85 4,77 5,64 6,46 77,24

9 13,41 2,02 10,78 10,46 1,66 2,77 3,82 4,81 5,74 6,62 7,45 8,24

10 2,62 1220,08 1,39 2,6 3,72 478 5,77 7,71 7.6 8,44 923

11 11,83 -0,42 0,98 [1,32 3,54 4,68 5,74 6,74 7,68 8,58 9,43 10,23

12 11,04 044 1,9 [3,25 4.48 5,63 6,7 [7,71 8,65 9,56 [10,42/11,22

13 10,25 11,35 2,82 14,18 5,42 6,58 7,66 18,68 9,62 110,54]11,41112,21

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 7,3 [8,48 9,58 10,6 [11,59112,5 [13,38]14,21

16 241 4,08 56 6,97 8,24 9.43 10,5411,57112,56/13,48/14,36/15,2

17 331 4,99 6,52 7,9 9,18 10,3711,5 [12,54/13,53/14,46]15,36]16,19

18 42 59 744 8,583 110,12]11,32112,46/13,51]14,5 15,44/16,34/17,19

19 5,09 6,81 8,36 9,76 [11,06112,27/13,42(14,48(15,47/16,42/17,32/18,19

20 6,0 17,72 928 110,69]12,0 [13,22/14,38/15,44116,4417,4 18,32/19,18




21 6,9 8,62 102 [11,62]12,9414,17[15,33]16,4 [17,4118,38]19,3 10,18
22 7,69 9,52 111,12/12,56]13,88/15,12(16,28/17,37118,38/19,3620,3 21,6
23 8,68 110,43]12,03]13,48/14,82(16,07/17,2318,34/19,3820,34121,28 22,15
24 0,57 [11,3412,94]14,41]15,7617,02118,19/19.3 20,3521,32022,2623,15
25 10,46(12,75/13,86115,34116,7 17,97119,1520,2621,3222,3 23,2424,14
26 11,35]13,15]14,7816,27117,64/18,9520,1121,2222.2923, 284,225, 14
27 12,2414,0515,7 117,19118,57/19,8721,0622,18023,2624,2625,22126,13
28 13,13]14,95/16,6118,11119,5 20,8122,0123,1424,2325.24262 27,12
29 14,02/15,8617,52119,04 20,44121,7522,9624,1125,2 26,2227.2 128,12
30 14,92116,77/18,44119,97 21,3822,6923,9225,08126,1727,2 28,18129,11
31 15,82117,68/19,3620,9 22.32123,6424,88026,0427,1428,0829,1630,1
32 16,71/18,58 20,2721,83 23,26124,5925,8327,0 [28,1129,1630,16/31,19
33 17,6 19,4821,1822,7624.2 125,5426,7827,97129,0830,1431,14/32,19
34 18,4920,3822,1 23,6825,14126,4927,7428,94130,0531,1232,1233,08
35 19,3821,2823,0224,6 26,0827,6428,7 29.9131,0232,1 33,12134,08
BrakHocT40% 45% 50% 55% 60% 65% 0% [75% 180% 85% 90% 95%
b

%

TeMIiepaT

ypa

°C

Kontponupyemble komnerenuuu: OK 01-OK 07; JIL.1.-J1.6.; M.1.-M.6.; TL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— Omenka «5» CTaBUThCS, €CIIM yUYalTUHCs BBIMOIHSAET pabOTy B MOJHOM OOBEME C
cOONIO/IeHHeM  HEOOXOJMMOW  TOCJIEIOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
W3MEPEHU;  CaMOCTOSITEIbHOW  palMOHATBHO  MOHTHPYET  HEOOXOIUMBIC
000pyZI0OBaHUE; BCE OMBITHI MPOBOAWT B YCIOBHSIX M PEKUMax, 00€CIICUNBAIOIINX
MOJIyYE€HHE TPaBUWIbHBIX PE3YJbTATOB W BBIBOAOB; COOIIO/IaeT TpeOOBaHUS MpPaBUI
0€30MacHOCTU TPyJa; B OTUETE MPABWIBHO M AKKypaTHO BBIMOJIHSET BCE 3aIHCH,
TaOJIUIbI, PUCYHKH, YEPTEKHU, TpaQUKU, BHIYUCICHUS; PABUIBHO BBIMOJHICT aHAJIU3
IIOIPEIIHOCTEM.

— OueHka «4» CTaBUTCS, €CJIU BBINIOJHEHBI TPEeOOBaHMS K OIEHKH «5», HO ObUIH
JOMyUIeHbl JBa-TPU HeaodeTa, He Oosiee OAHOW Herpy0oil OWMOKM U OJHOIO
HeJl0ueTa.

— Omnenka «3» craBuTcs, e€cid paboTa BBINOJIHEHAa HE TMOJHOCTHIO, HO 0O0BEM
BBITIOJJTHEHHOM YacTW TaKOB, IO3BOJSIET TOJNYyYUTh MPaBUJIbHBIE peE3yJbTaThl U
BBIBOJIBL: €CJIM B XOJI€ MPOBEJICHUS ONBITA U U3MEPEHUM ObLIN JOMYIIEHBI OITHOKH.

— Omenka «2» craBuUTCs, €ciau paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJITHEHHOW YacTH pPabOT HE TMO3BOJSAT CJelaTh NPABWIHHBIX BBIBOJOB: €CIIH,



OTIBITHI, UBMEPEHUS, BBIYUCIICHNU S, HAOIIOICHUS TPOU3BOIUIUCH HEMPABUIILHO.
JlaGopaTopHbie padoThbI

JlaGopaTopHnasi pabora Ne 3
Omnpenenenue NOBEPXHOCTHOIO HATSIZKEHH S sKUAKOCTH.

Henbp 3aHATHS: HAYYUTHCS ONPENEIATH IOBEPXHOCTHOE HATSDKEHHE BOJBI
METO/IOM OTPBIBA PAMKHU.

Ilepen HauyanoMm 3aHATHS HEOOXOAUMO 3HATh: ONpEIClIeHHEe U (QOopMyIy
MTOBEPXHOCTHOT'O HATSHKEHUS BOJBI METOJIOM OTPBIBA PAMKHU.

Ilocsae 3aHATHA  HEOOXOAMMO  yMeTh:  ONpPENENsATh  KO3(PPUUUEHT
MOBEPXHOCTHOTO HATSOKEHUS C HUCIOJIb30BaHUEM (POPMYJIBI  OBEPXHOCTHOTO
HATSKEHUS.

Oo6opynoBanme: xoMnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conep:xanue u Teopusi.

Y  BCAKOHM JKHOKOCTM — CYLIECTBOBAHHME CBOOOJHONM  IIOBEPXHOCTH.
MornekynspHOE JaBlieHUE HANPAaBJIE€HO BHYTPb KHUAKOCTH, MNEPIEHIUKYISIPHO K
CBOOOTHOM MOBEPXHOCTH.

Cuibl TOBEPXHOCTHOTO HATSHKEHHS B JIFOOOM TOUKE MOBEPXHOCTH HAINPaBJICHBI
M0 KacaTeJbHOM K HEH W MO HOpPMalu K JIOOOMY 3JI€MEHTY JMHHH, MBICICHHO
IIPOBEICHHON HA IOBEPXHOCTH JKUJIKOCTH.

KosdpduuuenT 1NOBEPXHOCTHOrO  HATSKEHUS  YUCIEHHO paBeH  CHIIE
MOBEPXHOCTHOTO  HATSDKEHHWs, JCHCTBYIOIIEH Ha €OUHUIYY JUIMHBI  JIUHHH,

-
pasIenAOIEi TOBEPXHOCTh Ha acTh: ~  Z (1)
B cucreme CU xordpunmeHT moBepXHOCTHOTO HATSHKEHUS o U3MEPSETCS B

H/m.

KoadpunmenT noBepXHOCTHOIO HATSHKEHUS 3aBUCUT OT MPUPOBI XKUJIKOCTH. A
3aBHCUT TaKXe OT TOr0, Kakasi cpejia HaXOAUTCs HaJl CBOOOIHOM MOBEPXHOCTHIO
KUAKOCTH. CIIEICTBHEM CHJIbI IOBEPXHOCTHOIO HATSKEHNUS, JEHCTBYIOLIEH Ha
€AUHULY IUIOIIAIA IOBEPXHOCTHOTO CII0S, SIBJIAETCS MOJIEKYJISIPHOE J1aBJICHUE.
KoaduiueHT moBepXHOCTHOTO HATSKEHUS MOKHO OIPENETIUTh IMyTeM U3MEPEHUs
CUJIBL, KOTOPYIO HYKHO IPWJIOXKHUTB MEPIICHANKYISIPHO K TOBEPXHOCTH JKUIAKOCTH JJIS
OTPBIBA PA3JIMYHBIX TBEPABIX TEJ OT 3TOM MMOBEPXHOCTU. ECim cuna, nercTByromas Ha
TEJI0, paBHA MO BEJIUYMHE CUJIE TOBEPXHOCTHOT'O HATSYKEHHUS, TO TEJIO OTOPBETCS.

OpnHuM U3 crnoco00B U3MepeHus Ko3pPuuueHTa G SBISETCS METO/1 OTPbIBA
KoJsbla. Konblio, M3roTOBIEHHOE U3 MaTepHalla, XOpOIlIo CMauYuBaEMOT0 JKUIKOCTHIO,
MPUBOJUTCS B COPUKOCHOBEHHUE C €€ MOBEPXHOCTHIO. PacCMOTpHUM KOJIBLIO €
BHEIIHUM JuaMeTpoM d] ¥ BHYTpEHHUM AuameTpoM d2 , Kacarolieecs: HOBEpXHOCTH

JKUIKOCTH. TOJIIMHA KOabIia b .
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B Havaro
® MoA QOMALUHAR CTpaHHLa
b CrpaHmupl caitta
» Mol npoduns
v TekyWuil Kype
v MonekynapHan dusuka
b YuacTHikM
b 3navkn
¥ OOuee
¥ 201 Nposepka
3aKoHa

M30TEPMUYECKOM
npougcca Bo...

¥ 2.02. Mposepka
3aKOHa MJDEBDHDFU
npougecca red-
MNioccaka

¥ 2.03. Mposepka
3aKoHa Lapns

M30X0PHO ApoLiECca

) 2.04. Onpegenerie
YAenbHoR
TENNOEMKOCTH
TBEpbIX Ten

) 2.05. Onpegenerie
YAENbHOA TENNOTEI
nNaBNenks Nbaa ...

> 2.06. Onpegenenue
TeMnepaTypHom

rage/view.php?id=346 %o :

N e b

Onpepgenexue ko3 uLMeHTOR
NOBEPXHOCTHOIO HaTAXeHUA
KNAKOCTEN | d o

TIOPAMETPL KOABLLA

= 1 i H

. |
di=| 0 |3 am b

h=1| 2 |3 mm
b= 52 MM
Ax=| 0 |T) mm

1 KOJbIla C MOBEPXHOCTH IPOHUCXOJIHUT pPa3pbiB MHOBECPXHOCTHU

Tlp
KHJIKOCT

10 KpOMKaM KoJiblia. JJIMHA TpaHuLbl [TIepe]l OTPBIBOM KOJIbILIA, IT0 KOTOPOU

Kuakocts

IB [IOBCPXHOCTHU

npo , COCTaBJIsICT

) - B) =2ald - B=2xld, +1). @)

=
‘OTpbIBa KOJIbLIa, MOKHO 10 popmyJie: . . .

1

[IpunnunuanpHass cxema YCTaHOBKM JJiA  OmpeneieHus KodpuiueHTa
MMOBEPXHOCTHOTO HATSHKEHUS M300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH

K npyxuHe noaBemmBaeTcsi MeTaNIMUECKOE KoJibLlo. Ilepes HauamoM Kaxxaoro
OMBITA KOJBIO MPOTUPAIOT U MPOCYIIMBAIOT. BpalieHueM BUHTA OMYCKaeM KOJIbIO J0
COMPUKOCHOBEHHUSI C TIOBEPXHOCTHIO JKHJIKOCTH, TIPH ATOM HYXHO CJIEIUTh, YTOOBI
JKUJIKOCTH HE KACaJICS CTOJIMK ISl PA3HOBECOB, BIIMCAHHBIN B KOJIBLIO.

(0]
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107 OMALLHAR CTPaHULA
CTpaHuLp caitta anaHHe ycTaHOBRl/I

Moit npocouns

Tekywmit kype

(V)
lOnexkynapHan u3nka BHpTyaJII)HOH

2acuivey TAPAMETPbI KOABLLD W MIDY3KMHbI o

s & JabopaTopHoOi

Oouee k= Y Hin

2.01. Mposepta di=| 50 | M

: padoThI

M30TEPMUYECKOTD h= 2 |s) MM

npougecca Boil Phe 5 i

2.02. Mposepka

3aK0Ha U300apHOM a A= 0 T MM 9KCHepI/IMCHTaHBHaﬂ
npouecca Meit- A

Nioccaka cBpoe

2.03. Mposepka YCTaHOBKa

33K0Ha Lapna

30X0pHOMO NpoLecca Xuakocts

2.04. OnpepeneHue + 8003 HpeILCTaBHeHa Ha

VAeneHo
TENNOEMKOCTH
TeepabIX Ten

Macno

pucynke. B mnpaBom
HIUOKHEM YUy JlaHa

HEPOCHH
2.05. Onpefenexme
VAenEHOi TennoTe!
NNaBMens fbaa
2.06. Onpegenetue
TEMNEPATYPHOM

= S _NaHeNlb  OKUJKOCTY,
% m—\ 9 : ‘ r ‘ VEENRETRRE a0 ugzils

Ha KOTOPOM MOXKHO
BBIOpaTh poj kuakoctu. [locepeanHe, HaXOMUTCS MaHENb «IapaMeTphl MPYKUHBI U
KoJbIa». Ha Hell MOXHO MeHSTh KOI(POUIIMEHT KECTKOCTH NPYKUHBI, AHAMETP
KOJIbI[A M TOJIIIMHY Koyibla. HaBeas Ha KOJIBIO U yJIEpKUBAs MPABYIO KHOIKY MBIIIH
MOXHO TPUBECTH B JBWKEHHS Kojbla. [ Toro, 4rod NOpUNTH B HCXOIHOE
MOJIOKEHUST HEOOXOIMMO Ha)kaTh Ha KHOMKY «cOpocy. Mcnonb3ys npeacTaBlieHHYO
YCTaHOBKY, IOCTUTAETCS 1IeJIb TOCTaBICHHOU 1a00paTOPHOM padOTHI.

Ils1aH BbINOJIHEHUS PadOTHI
1. TIlepeitnure 1o  ccbuike https://www.youtube.com/watch?v=9pcaBm21J{8 u
MPOCMOTPUTE BHJIEOYPOK KOTOPBIM TOSICHUT, KAaKAM 00pa3oM IPOBOJUTCS
nabopatopHas padoTa B peaibHbIX YCIOBUSIX.
2. Ilepeitaute no ccwuike http://mediadidaktika.ru/mod/page/view.php?id=346
Y BBITIOJIHSANWTE MOCJIEI0BATEIBLHOCTD JIEUCTBHM, OMMUCAHHBIX HUXKE.

3ananme. Onpedenenue n0GEPXHOCMHO20 HAMANCEHUA 600bl, MAC/1A, KEPOCUHA.

1. 3anycTuTh BUPTYaJIbHBINA CTEH]

2. BoiOpaTh uccieayeMyto )KUIKOCTh U3 TPEX BO3MOXHBIX: BOJIa, MAci0, KEPOCHH.

3. VYcraHoBUTH mapaMeTpbl KOJbIla W MPYXHUHBI: >KECTKOCTb k, BHYTPEHHHI
auameTp d], TONIIUHY KOJIbIa /i (86100p OAHHbIX 8eIUYUH HA 8alile YCMOMPeHUe)

4. Onpenenutsb IMHY TPAHUIIBI pa3phiBa MO OJHOMY U3 PaBEHCTB B popmyiie (2)

5. IlpuBecTy KOJbLIO B COPUKOCHOBEHHUE C )KUIKOCThIO Ax = 0.

6. MemIeHHO MOAHMMATH KOJIBLO, MPHUABas MPUPALIEHUE CKATUIO NPYKUHBI Ax 0.
3adukcupoBaTh NoKazaHue Ax B MOMEHT OTpPbIBA KOJIbLIA.

7. Haxxatp kHOTIKY «cOpocy. [Ipogenats onbiT 3—5 pas.

8. PaccuuTaTh CpelHIOI CUJy YIPYTOCTH, KOTOpasi B MOMEHT OTpbIBa KOJbIAa PaBHA
CUJIE TOBEPXHOCTHOTO HaTsKeHUs o Gpopmydie (3)

9. Paccuunraiite K03 (PUIMEHT MOBEPXHOCTHOIO HATsKEHUA 110 popmyie (1).

10. Pe3ynbTaThl U3BMEpEHU 3aHECUTE B TAOIUILY (pacuemvl HUdCe 3aNUCAHbL OOIHCHBL
00513amenvHo).

11. PaccunTaTh NOrpeIHOCTh U3MEPEHUH.
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12. CpopmynupoBaTh BHIBOJIBI.

KoHTpoJibHBbIE BONIPOCHI
1. B kakyro CTOpOHY I€MCTBYET CUila HOBEPXHOCTHOTO HATSKEHHUS?
2. OObBSCHUTH SBJICHHE TMOBEPXHOCTHOIO HATXKEHUS. UTO Ha3bIBaeTCs
KO?(pUIIMEHTOM NOBEPXHOCTHOTO HATSKEHUS?
3. Kakue KOCBEHHBIE METOBI ONIPEIECIICHUS koa¢ppunrieHTa
MOBEPXHOCTHOT'O HaTsHKeHUs! Bbl 3Haere, ux cyTh?
OObsicCHUTE MOJHATHE U OMMYCKaHUE KUJIKOCTEN B KAMJUIAPHBIX TPYOKaX, MOKHO JIU

ONPENENNTD o , UICTIONb3Ys KaWUIIpHbIE TPYOKH U Kak?

Konrponupyemsie xomnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OrmeHKa «5» CTaBUTBHCS, €CIU YYAIUACS BBIMOJHSACT padOTy B MOJHOM OOBEME C
coOMIO/IeHneM  HEOOXOJMMOW  TOCJIENOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
U3MEpPCHHI;  CaMOCTOSITEIbHOW  pallMOHAILHO  MOHTHUPYET  HEOOXOIUMBIC
00OpYZIOBaHUE; BCE OIBITHI MPOBOAMUT B YCIOBHSIX U PEXKHMAX, 00CCIICYHBAIONINX
NOJTyYCHHE TMPABHIBHBIX PE3yJIbTATOB M BBIBOJIOB; COOJIIOJIACT TPEOOBaHMS MPABUI
0e30macHOCTH TpyJa; B OTYETEC NPABUJIBHO M aKKypPaTHO BBITIOJHSIET BCE 3allWCH,
TAOJIMIIBI, PUCYHKH, YEPTEIKH, rPpa(UKH, BEIYUCICHNS; MPABUIIHBHO BBIITOJIHICT aHAIN3
IIOIPELITHOCTEN.

— Ouenka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBaHMUS K OIEHKH «5», HO ObUIM
JOMyUIeHbl JBa-TpU HexodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HEJ0YeTa.

— Onenka «3» craBuTcs, eciu padoTa BBINOJIHEHA HE IOJHOCTBIO, HO 00BEM



BBIIOJIHEHHOM 4acTH TAKOB, TIIO3BOJIACT IIOJNYUYUTHb IIPABHUIIBHBIC PE3YJbTATbl H
BBIBOABI: €CJIM B XOJ€ ITPOBCACHUSA OIIbITa U H3MepeHHﬁ OBLIH AOIMYIICHBI OIITHOKH.

— OueHka «2» cTaBUTCS, €cli paboTa BBHIMIOJTHEHA HE TMOJHOCTBIO M 00BEM
BBITIOJTHEHHOM YacTu pabOT HE MO3BOJIAT CHAENAaTh MPABWIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, UBMEPEHUS, BBIYUCIICHNU S, HAOIIOICHUS TPOU3BOIUIUCH HEMPABUIILHO.

KonrpoabHasi padora Ne 2
ITo pazaeny «MouiekyJIsipHasi (PU3UKA U OCHOBBI TEPMOJIUHAMHKN»

1 BapuanT

1. I'a3 B konmmuectBe 1000 moneii npu naBnennu 1 MIla umeer temneparypy 100° C.
Haiitu o06beM rasa.

2. Ilpu kakoii TemnepaType CpeliHssl KHHETUUECKAsl SHEPT Ul IOCTYIATEIbHOTO
JIBUKEHUS MOJIEKy ra3a pasHa 12,42-10-21 JTx.

3.UeMy paBHa BHYTPEHHSISI SHEPTHS S5 MOJIb OJJHOATOMHOTO Ta3a Mpu temmneparype 27°
C?

4. T'azy nepenano koanuectBo TerioTel 300 J[>k, ero BHyTpeHHSI SHEprus
yBennumiack Ha 200 J[x. Yemy, paBHa paboTa, COBEpIIEHHAs ra3oM?

5. TennmoBoy ABHTATENH MOIYYAET OT HArpeBaTens sHepruto, pasuyro 1000 [Ix, u
otrnaet xonoauiabHUKY 3Hepruro 800 k. Uemy pasen KII/] tenoBoro asurarens?

2 BapuaHT

1. PaccumuraiiTe TeMneparypy, pu KOTOPOM HAXOASITCs 2,5 MOJIb Ta3a, 3aHUMAIOIIETO
00beM 1,66 11 m Haxoxamierocs moa gasieHuem 2,5 Mlla.

2. IIpu Temniepatype 27°C naBnenue rasza B 3akpbitom cocynae 75 klla. Kakum Oyaet
JaBJICHUH Npu temneparype -13°C?

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

4. OnpenenuTb BHyTPEHHIOK SHEPTUIO0 OJHOATOMHOTO UEAIbHOTO ra3a €Clih OH
noyuni koaudectBo TernoTel 1000 Ix u coBepimi npu 3toM padoty 400 [Ix.

5. TennoBo# ABHUraTeNb 3a LUKII MOJy4YaeT OT HarpeBaTesns 3Hepruto, pasHyto 1000
JIx, n otnaer xonoawibHUKy 3Hepruto 700 Ix. Yemy pasen KIIJ[ renoBoro
nBurarensa’?

3 BapuaHT

1. B 6amone o6bemom 100 1 HaxoauTes 2 T Kucaopoja mpu Temmeparype 47°C.
KaxoBo naBnenue raza B 6awioHe? (MoJsipHas Macca Kuciaopojaa 32 r/MoJib)

2. OnpenenuTb CpeIHIOI KNHETHYECKYIO SHEPTHUIO MOCTYIATEIBHOTO IBUAKEHUS
Mosekyd raza mpu 17°C.

3. KakoBa BHyTpeHHss 3Heprus 10 MoJib 0JJTHOATOMHOTO HJealbHOro raza npu 127°C?
4. Ilpu cooOmieHnu ra3y KoaudecTBa TerioThl 6M Ik OH paciupuiicst ¥ COBEPIIIIIIT



paboty 2 M/Ix. Haiinure n3aMeHeHUU BHYTPEHHEW SHEPTUU raza. Y BeIMYmIach OHa
WJIM YMEHBIINIIACH?

5. Uemy paBen MmakcumanbHbli KIIJI naeanbHOro TEIIOBOrO ABUTATENs, €CIU
TemIieparypa HarpeBatensa paBHa 455°C, a xonoawibHuka — 273 °C?

4 BapuaHT

1. Haiimute o0beM Bogopoaa maccoit 1 kr npu temmneparype 27°C u gasnennn 100
klla. (MomsipHast Macca Bojopoja 2 1/MoJib)

2. Beruncnute n3aMeHeHne BHYTPEHHEH SHEPTrUuM BOIOPO/1a, HAXOASIIET0Cs B
3aKpBITOM cocylie, ipu ero HarpeBanuu Ha 10°C. Macca Bogopoza 2 Kr, MOJisipHast
Macca Bojiopoja 2 r/Mob.

3. I'a3y nepenano konnyectBO TerioTel 300 /X, U IpU 3TOM OH COBEpLIMI paboTy
100 Ix. UeMy paBHO U3MEHEHNE BHYTPEHHEN YHEPTHUU ras3a’?

4. B xanwuisipHoi Tpyoke paauycom 0,55 MM KUIKOCTb MOIHSIACH HAa BRICOTY 11
MM. Haiitu ko3 puiiueHT moBepXHOCTHOT'O HATSKEHUS KUAKOCTH. [[10THOCTH
sxuakocta 800 xr/m3.

5.TermmoBoit qBUratens coBepiaet 3a uki padory 100 [x. Kakoe koaudyecTBo
TEIUIOTHI MOJY4YEHO MpU 3TOM OT Harpesatens, ecinu KITJ[ neurarens 20%°?

S BapuaHT

1. KakoBa Temnieparypa raza npu aasienuu 100 klla u koHIIeHTpanuu MOJIEKy
1025 m-3?

2. Onpenennre KOHUEHTPALHUIO MOJIEKYJI ras3a, Haxoasamerocs nox nasinenueM 200
klla npu remneparype 300 K.

3. Kak u Ha CKOJIbKO U3MEHUJIACh BHYTPEHHSISI SHEPTUs T'a3a, €CIIU [PU €ro
annabaTHOM CKaTHM HaJ HUM Obla coBepiueHa padora 200 Jx?

4. I'a3y nepenano konanuectBo TeruioTel 100 [k, ero BHyTpeHHss SJHEPrus
yBenuuuiack Ha 50 k. Yemy, paBHa paboTa, coBeplieHHas Ta30M?

5. Makcumanbnbiii K11 naeansHoro temioBoro apuratens paseH 20%. Halinure
TEMIIEpATypy HarpeBaTesi, €y TeMiieparypa xoiaoauibauka 27°C.

Konrponupyemsie komnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» cTaBUTHCS 3a padOTY, BBHIIIOJIHEHHYIO MMOJTHOCThIO 0€3 OIIMOOK M HET0YETOB.

- «4» cTtaBUThCS 3a PabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO TIPU HAJIWYHH B HEW HE
0oJiee 0JIHOM Tpy0Oil U 0JHOM HerpyOoi OMMOKK U OJHOTO HeJoueTa, He 0osiee Tpex
HEJI0YETOB.

- «3» CTaBUTKCS, €CIU CTYACHT NMPABWILHO BHITIOJIHUI HE MeHee 2/3 Bceil paboThl Uiu
JOMyCTUJ He OoJjiee oHOM rpyOoil OmMOKM M JBYX HEIOYETOB, HE OoJee OHOM
rpyooii M omHOW Herpyool omuOKu, HEe OoJjiee TpeX HerpyObIX OMIMOOK, OJHOU
HerpyOoil omMOKH U TpeX HeI0UETOB, IPU HATMUYHUU 4-5 HEe104EeTOoB.

- «2» CTaBUTHCS, €CIU YHUCIIO OMIMOOK M HEIOYETOB MPEBBICHIO HOPMY OLICHKU «3»
WM TIPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.



Pa3znen 3. DiaekrpoauHaMuKa
Tema 3.1. DaekTpuueckoe moJie

YcrHblii onpoc (YO)
1. Yrto Ha3bIBaroOT 2ekTpusaiueit Ten? Crnocoobl AIeKTPU3alIUH.
2. YUem oOTau4aercs 3IEKTPOCTATUYECKOE B3aWMMOJEHCTBHE OT BCEMHPHOTO

TATOTEHUSA?

3. Dnektpometp. Uem onpenensieTcst 3Ha4eHUE 3JIEKTPUYECKOTo 3apsaa’?
4. 3aK0oH COXpaHEHUS ANEKTPUUYECKOro 3apsaa. M3omupoBanHas cucrema.
5. 3akon Kynona.
6. Kak HampaBiieHa KyJIOHOBCKasl CHJIa U KAKOMY 3aKOHY OHA MOJXYUHAETCS?
7. EnuHMIA 3IeKTpruyeckoro 3apsana. Yro npuaumaercs 3a 1Kn?

8. B ueM cocTouT npuHUUI Cyneprno3utun? (1J1si CUIIbl U HATPSYKEHHOCTH )

9. Iloka3aTp Ha pUCYHKE.

10.2nexktpruueckoe mone U ero cBoilctBa. CyHIECTBYET JIM DJIEKTPUUYECKOE TMOJIE
pPa3JIMYHBIX UCTOYHHKOB B OJHOM M TOH K€ TOYKE M KaK OHM JIEUCTBYIOT Ha
AIEKTPUYECKUE 3apsiibl?

11.HanpsixenHocTh nonst. EquHuIa Hanps>keHHOCTU. 3aBUCHUT JIU HAIPSKEHHOCTh

12.1monst oT mpoOHOTO 3apsija MOMENIEHHOTO B JaHHYIO TOYKy moisi? Ot 3apsija,
CO3Jar0UIEero noJs?

13.Yt0 Ha3bIBaeTCS JUHUEH HANPSHKEHHOCTH AIeKTpuueckoro nois? Iloka3zate Ha
PUCYHKE pacCIpeleNieHHe JIMHUM HanpsDKEHHOCTH BOKPYT  YEIMHEHHBIX
TOYEUHBIX 3apsA/10B. MOryT JIn OHU MEepPEeCceKaThCs WK KacaThCs APy apyra?

14.Yto Ha3pIBaeTCsI OOHOPOIHBIM JJIEKTpUUYECKHM MojeM? [loka3aTe Ha pHUCYHKE
pacrpeneneHue JMHUN Haps>KEHHOCTH OJTHOPOJIHOTO 3JIEKTPUYECKOTO MOJIS.

15.byner nu 3apsHKeHHOE TEJO B JEKTPUUECKOM I0Jie 0043aTENbHO JABUTATHCS 11O
JUHUSM HalpsKEHHOCTH JTOTO TMOJs, €CJIM HUKAaKWe JApYrue CHJIBl HE
JNEUCTBYIOT?

16.YTo Ha3bIBaeTCA MOBEPXHOCTHOW IUIOTHOCTBHIO 3aps/ia, JIUHEWMHON TJIIOTHOCTHIO
3apsiaa?

17. Hanps’>keHHOCTh TOJII MEXAY Pa3HOMMEHHO 3apsDKEHHBIMHM IJIACTUHAMU, BO
BHEIIIHEM ITPOCTPAHCTBE.

18.HampskeHHOCTh TMOJsI paBHOMEPHO 3apsiKeHHOW chepruuecKoi MOBEPXHOCTH,
Ha PAacCTOSIHUM OT C(epuyecKold IOBEPXHOCTH, B JIFOOOW TOYKE BHYTpPH
PaBHOMEPHO 3apsKEHHOM CepBhl.

19.Kakue monst Ha3pIBalOTCA MOTEeHIUaNbHBIMU? UYemy paBHa pabota
AIEKTPUUECKOTO MOJIs IPU MEePEMELIEHUH 3apsia M0 3aMKHYTOW TpaeKTOpuu?

20.BeiBoi  opMysibl  pabOTHI 3NEKTPUUECKOTO TOJISI TOYEYHOro 3apsja IMpHu
nepeMenIeH MpoOHOro 3apsiia U3 OJJHON TOYKHU MOJIS B IPYTYIO.

21.Yemy paBHa NOTEHUUAJbHAS DSHEPrus B3aUMOJCWUCTBUS JABYX TOYEUYHBIX
3apsa0B? CBsA3b MEXy pabOTOHN MO MEpEeMEIICHUIO 3apsijia U MOTEHIMAIbHOM
SHEPTUEH.



22.Y10 Ha3pIBa€TCs NOTEHUMAIOM »3jekTpudeckoro mons? IloreHuman mnoss
TOYEYHOT0 3aps/a.

23.Kak cBsi3aHa paboTa npu NepeMeIeHUH 3apsiia B AIEKTPOCTATUYECKOM T0JIE C
MMOTEHIHAJIAMHU B HAYaJIbHON U KOHEYHOM TOYEK TPACKTOpUN?

24.Yto Takoe HKBUIIOTEHUHMANbHAsI MOBEpXHOCTh? Kak pacnoyioxeHbl IUHUU
HANPSKEHHOCTH 3JIEKTPUUYECKOTO TOJIS 110 OTHOLIEHUIO K 3KBUIIOTECHIIMATIbHBIM
MTOBEPXHOCTSIM?

25.Kak onpeaenutsh NOTEHIMA PE3yIbTUPYIOLIErO SJIEKTPUUECKOTO MOJs, €CIU B
JTAHHOM TOYKE AJEKTPUUYECKHUE TOJISI CO3JaHbl HECKOJIBKUMU 3apsiiamu’?

26.IloueMy BHYTpH NIPOBOJHHKA BCE€ TOYKH HMEIOT OJWHAKOBBIM MOTEHIHAI,
PaBHBIN MTOTEHIMATY Ha MIOBEPXHOCTH 3TOr0 MPOBOJHUKA?

277.KakoBbI MEXaHNU3MbI NOJIAPU3ALNN TUIJIEKTPUKOB?

28.1ns1 yero mpegHa3HauYeHbl KOHAEHCATOPbI? UTO HA3BIBAECTCS AIEKTPOEMKOCTHIO
KoHzaeHcaropa? DopMyJbl.

29.0Heprusi 3apsHpKEHHOrO KoHAeHcartopa. [IIOTHOCTHE 3HEpPrum 3JIEKTPUUECKOro
1oJist. OpMyJIbL.

30.@opMynbsl g ONpENENEHHs]  €MKOCTHM  JUIsl  [apajulelIbHOrO U
IIOCJIEIOBATEIBHOIO BKIIOUCHHUSL.

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

Kpurepun onenku:
OtMmeTka «5»

IMOJIHO PaCKpPLITO COACPIKAHNEC MaTCpHalad
YCTKO M IIPABHUJIBHO JaHbI OIPCACICHUA U PACKPBITO COACPIKAHUC HOHHTI/Iﬁ, BCPHO
HCIIOJIb30BaAHbI HAYYHBIC TCPMHHBI

AJIs1 A0KAa3aTCJIbCTBA MCIIOJIb30BaHbl pa3/IMYHbIC YMCHUA, BLIBOAbLI U3 H&6J’IIO)1€HI/II>1,
OIIBITOB

OTBCT CaMOCTOﬂTCHBHBIfI, HCIIOJIb30BaHbl PAHCC HpI/IO6pCT€HHBI€ 3HaHUA.

OtMmeTka «4»

PacKpBITO OCHOBHOE COJIEpKAHUE MaTepHalia

B OCHOBHOM MPABUJILHO JIaHbI OMPECICHUS MMOHATHIN U UCTIOJIb30BaHbI HAYUHBIC
TEPMHUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeIeSIeHUs] TOHSATUN HETIOJHBIE, TOMYIIEHb HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUIX

MpaBUJIbHBIE U YETKHE OTBETHI Ha BOIIPOCH! YTOUHSIONIETO XapakTepa (MO3UIus
MOHUMAIOITU)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHKe yueOHOro MaTrepuaa, HO U3J105KEHO
(dbparmMeHTapHO, HE BCET/1a MOCIeI0BATEIHHO



® OnpeJieseHUs] MOHATUI HEJ0CTATOYHO YETKUE

® HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BBIBO/IBI U 0000IIEHUS U3
Ha6JHoz[eHI/Ig, JOMYIIECHBI OHII/I6KIéI IPU UX U3JI0KEHU

® JIOMYLIEHBI OIIMOKU M HETOYHOCTH B UCMOJIB30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONpEJICIICHUE OHATUI

® [IpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOJSAIIETO U KOHKPETUZUPYIOLIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTKa «2»

® OCHOBHOE CoJiep)kKaHUE YUeOHOro MaTepHuaia He PaCKPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

e JIONYIIEHBI TPyObIC ONTUOKH B ONPEICTICHUN MOHSITHH, IPU UCII0JIb30BAHUU
TEPMHUHOJIOTHH.

Tecrupoanmue (T)

1. ICTOYHUKOM 3JIEKTPOCTATUYECKOTO MOJIS SABJISIETCS ...
A. IloCTOSIHHBIN MarHur.
b. IIpoBOIHHK C TOKOM.
B. HenoaBuKHBIN JIEKTPUYECKUH 3apsI.
I'. JIBM>KYyIIHMICS IEKTPUUYECKUM 3aps .

2. Kakoit u3 rpaukoB Ha PUC. COOTBETCTBYET 3aBUCHUMOCTH MOAYJIS KYJIOHOBCKOM
CUJIBbI, JICHCTBYIOIIEH MEXJy JIBYMs TOYEYHBIMHU 3apsijaMu, OT PACCTOSHUS MEXKITY
3apsigaMu’?

A.1l. b.2. B3.T.4.

3. B olHy U Ty %€ TOYKY OJJHOPOJHOIO 3JEKTPUYECKOTO MOJIsl BHAYAJIE TTOMECTHUIIN
MPOTOH, a 3aTéM — JJIEKTPOH . BeanumHa KyJTOHOBCKOW CHIIBI, ACHCTBYIOIIEH Ha
YacTuLy, ...

A. He usmenmnace.

b. YBenuuuniace.

B. YMenbmuiace.

I'. BHavane yBenu4wiace, a 3aT€éM YMEHBIIWIACS.

4. Kak wu3MEHHTCS Cuja KyJOHOBCKOIO B3aWMOJEHCTBUS JIBYX TOYEYHBIX
HETIOJBWKHBIX 3apsAJI0B IIPY YBEJIMYEHUH PACCTOSHUS MEXy HUMU B 4 pa3a?



A. YBenuuurcs B 4 pasa.
b. YMenbmutcs B 4 paza.
B. YBemuuurcs B 16 pas.
I'. YMenbmuTes B 16 pas.

5. Kak H3MEHHUTCA CHJIa BJIEKTPOCTATUYECKOTO B3aUMOJCUCTBUS ABYX TOYEYHBIX
HETIOJIBUKHBIX 3aps/IOB MPH MEPEHECEHNU UX U3 BaKyyMa B CpeAy C IUAIIEKTPHUUECKON
MIPOHUIIAEMOCTHIO 81, eclii pacCcTOSIHUE MEXITY HUMH OCTA€TCSl TPEKHUM?

A. He uzmenwurcsi.

b. YMenbmutes a 81 pas.

B. YBemnuutcs B 81 pas.

I'. YMenbmutes B 6561 pas.

6. Ha puc. npuBeneHo rpapuveckoe n300pakeHUE AIEKTPUIECKOTO OIS ¢ TOMOIIBIO
JUHUN HaNpsOKCHHOCTH. Ha KakoM W3 PHCYHKOB H300paXCHO OJIHOPOHOE
DIIEKTPUIECKOE ToJIe?

1 2 3 4
Al. B.2. B.3. T.4.

7. Kak U3MEHUTCS IO MOAYJIFO HANPSAKEHHOCTD 3JIEKTPUUYECKOTO MOJIA B JAHHOW TOUKE
P YMEHBIICHUU 3apsifa, CO3/IAI0IIEro mojie, B 3 paza?

A. YMmenbmuTcs B 3 pasa.

b.YBemuuurcs B 3 pasa.

B. YMmenbmutes B 9 pas.

I'. He nsmenurcs.

8. PazHOCTh TMOTEHIMAIOB MEXAy oOkmankamu KouzaeHcatopa 200 B. Dmnextpon
nepeMeniaeTcsi U3 TOYKM |1 B TOUKy 2 Tak, Kak Moka3aHo Ha puc. Yemy paBHa pabora
10 IEPEMEUICHUIO JIEKTPOHA U3 OJHON TOUKH MOJIA B APYTYIO?

A. 200 JTx.
B. 0.

B. 320%10-19 k.
I.320%1019 Jix.

9. Ha puc. u300pakeHO OJHOPOIHOE JJIEKTPUUECKOE IMoJie W TPOTOH. B kakom
HaIpaBJICHUHU HA IPOTOH JEUCTBYET CHJIA U KAKOB XapaKTeP ABUKEHUS YaCTULIbI?



A. BiieBo, paBHOMEpPHOE.

b. BiieBo, paBHOYCKOpPEHHOE.
B. BripaBo, paBHOMEpHOE.

I'. BinpaBo, paBHOYCKOpEHHOE.

10. 3apsig konnencaropa 0,4 MK, Hanpsbkenue mexnay ooknaakamu 500 B. DHeprus
3apsKEHHOTO KOHJIEHCATOpa paBHa ...

A. 0,1 JIx.

b. 0,2 JIx.

B. 100 [Ix.

I'. 200 Ix.

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

Karwu K Tecry:

Ne Bompoca 1123 4 5/6/7/8/9 10

HpaBI/I.]IbHLIifl B IT'' A\T' BB/ A/B b A

oTBET

Kpurepun ouenku:

— «2» BBICTaBIISIETCS OOyUarolIeMycs, eciau Habpan MeHee 4 0aJlioB;
— «3» BBICTaBIISIETCS 00yUaroniemMycs, 3a 5-6 6aJoB;

— «4» BBICTABIISIETCS OOydaromeMycs, 3a 7-8 0aios;

— «5» BBICTaBIISIETCS OOyUaromemycs, 3a 9-10 6aos.

3ananud i caMmocToATe IbHOI padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIATI0B, COOOIIEHUI)

DNEeKTpUYECKUE 3apsIbl.
DneMeHTapHbBIN ANEKTPUUECKUH 3apsijl.
3aKOH COXpaHEHUS 3apsia.

3akoH Kynona.

DJIeKTprUYecKasi TOCTOSIHHAS.
DIEeKTpUUECKOE TOJIE.

HanpskeHHOCTh 3JIEKTPUYECKOTO MOJIS.

NownkLbe=



8. IlpuHUIMI Cyneprno3uny moyeH.

9. TIpOBOJHMKH B SIEKTPUUECKOM TIOJIE.

10.IM37IEKTPUKH B SJIEKTPUUECKOM IIOJIE.

11.TTonspuszanuusi JUAJIEKTPUKOB.

12.PaboTa cuit 37eKTpOoCTaTUYECKOro Motsl.

13.IToreHuman. Pa3HOCTH NOTEHIINAIIOB.

14.OxBUNIOTEHIIMATIbHBIE TTOBEPXHOCTH.

15.CBsi3b MeXKIy HANpPSIYKEHHOCThIO M PAa3HOCTHIO MOTEHIUAIOB 3JIEKTPHUYECKOTO
OJIsl.

16.9nekTpoeMkocTb. KoHeHcaTOpBI.

17.Coenunenne KOHAEHCATOPOB B OaTapero.

18.OHeprus 3apspKEHHOTO KOHIEHCATOPa.

19.OHeprus sneKTpUYECKOro moJIs.

20.EquHUIBI 2I€KTPOEMKOCTH.

21. HpI/IMeHeHI/Ie KOHJICHCATOPOB.

Kontponmupyemslie kommnerenuuu: OK 01-OK 07; JIL.1.-J1.6.; M.1.-M.6.; TL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»
® [I0JIHO PACKPBITO COAEPKAHUE MaTepuaia
® YETKO W NPaBUJIBLHO JaHBI OMPEACIICHUS M PACKPBITO COJIEPKAHUE TOHSATHM,
BEPHO HCIIOJIb30BaHbl HAYUYHbIC TEPMUHBI
® Ui JOKa3aTelIbCTBA HCIOJb30BaHbl pPa3JIMUYHbBIE YMEHHS, BBIBOABI U3
HaOII0JICHUH, OITBITOB
® OTBET CaMOCTOSITEIbHBIN, UCIIOJIb30BaHbI paHEe MPUOOPETCHHBIC 3HAHMUS.

OtMmeTka «4»

® PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepualia

® B OCHOBHOM IIPaBWJIBbHO JIaHbl OMNpPEACICHUS TOHATHH U HCIOJIb30BaHBI
Hay4YHbIC TCPMUHBI.

® OTBET CAMOCTOSTCIbHBIN

e OIlpeJeieHUsT TOHATUN HEMOJIHBIC, JOMYIIEHbl HE3HAYWUTEJbHbIC HapyIICHUS
MOCJIEJOBATCIBLHOCTH W3JI0KCHUS, HEOOIBIIINE HETOYHOCTH npu
WCIIOJIb30BaHUY HayYHBIX TEPMUHOB HJIM B BBIBOJAX M O0OOIIEHUIX

® [pPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCH! YTOUHSIOIIETO Xapakrepa (Mo3ulus
MTOHUMAIOIITUH)

OtMmeTka «3»
® YCBOCHO OCHOBHOE COJCp)KaHHE Y4YeOHOro MaTepHuaia, HO H3JI0KEHO
(dhparMeHTapHO, HE BCera MOCIeI0BaTEIbHO
® OIpe/eeHus MOHATHI HEJOCTATOUHO YETKHE
e HE HCHOIb30BaHbI B KAauyeCTBE [OKAa3aTeJILCTBA BBLIBOALI U OOOOIIEHHUS U3
HaOJII0ICHUH, TOMYIICHBI OMTUOKH MPH UX U3JI0KSHUH



® JIOMyUIEHBI OMMOKM U HETOYHOCTH B UCIOJIb30BAaHUU HAYYHOW TEPMHUHOJIOTHH,
ONPEJICIICHUE OHATUIA

® [paBWJbHBIE M  YETKME OTBEThl HA  BOMNPOCHI  HABOJALIEIO H
KOHKPETHU3UPYIOLIEro XapakTepa (MO3ULHs KPUTHK)

OtMmeTKa «2»

® OCHOBHOE coJiep)kKaHuEe y4eOHOro MaTepuaia He PacCKpPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHbl TpyOble OMMOKKM B ONPEICICHUM TOHATUN, MPU HUCIOJIH30BAHUHU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopHasi padora Ne 4
N3mepenne 3/1eKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOpa

Leas padoThl: onpeseneHne EMKOCTH TJIOCKOTO KOHJEHcAaTopa M Oarapen u3
COCMHEHUH KOHJIEHCATOPa MPH MOCIEI0BATEILHOM COSAMHEHUU.

IIpudops! 1 npuHagae:xkHocTu: Mcnonb3yemas miardpopma
(https://phet.colorado.edu/en/simulations/filter?
subjects=physics&type=html&sort=alpha&view=grid) = KOHAEHCATOp  HW3BECTHOMU
E€MKOCTH (PTAJIOHHBIN), BOJBTMETP, PEOCTaT, HCTOYHHUK HAMPSHKCHHS, JTBOWHON
MePEeKITI0YaTENb, K04, COSAMHUTEIIbHBIE TTPOBO/IA.

KpaTkoe TeopeTnueckoe BBeJeHue

Cucrema, cocrosiias U3 IBYX MPOBOHUKOB, Pa3ICIEHHBIX CIIOEM JUICKTPHUKA
U PaCTOJIOKCHHBIX HAa MajOM PACCTOSHUU JPYT OT JAPYyTa TaK, 4TO AJIEKTPHUECKOE
MoJjie 3aKII0YEHO TOJBKO B MPOCTPAHCTBE MEXIY NPOBOJHUKAMH, HA3BIBACTCSA
KOH/ICHCATOPOM. DIIEKTPOEMKOCTHIO KOHACHCATOPa HA3BIBACTCS BEIMYMHA, YHCICHHO
paBHas OTHOIICHHUIO 3apsAfa (, HAXOJIIIETOCS HAa OAHOW M3 OOKIAIOK, K Pa3HOCTU
MOTCHITMAIOB MEXKIY STUMHU OOKJIaIKaMu

— g
Ua.
Ennnunna nsmepenue [U]= [Danap]= [D].

DNEeKTPOEMKOCTh 3aBUCUT OT (OPMBI, pPa3MEpOB KOHAEHCATOpa, MarepHhaa
IUDJIEKTPUKA U €ro TeMmeparypbl. Tak €MKOCTh INIOCKOTO KOHJEHCAaTOpa MOKHO
BBIYUCIIUTH TI0 hopmyJie

_£58
¢ (),
rae S — mwiomanas oO0kmamok, a d — paccTosHue MEXIy OOKIagKaMH, HpUYeM

IIpeAnoJaracTCsa, 4YTo BbIIIOJTHACTCA COOTHONICHHUC * S>a .

DNeKTPOEMKOCTh HUIMHAPUYECKOTO KOHAEHCATOPA BEIUUCIIAIOT 1O (hopmyJie



O 2meg,l

T
In(—=)

% (3)
rae /[ — jnauHa oOpasyromied UWIWHApa; T | U Q2 — paadychl COOTBETCTBEHHO

BHYTPEHHEH U BHEIIIHEH 0OKIA/I0K;

Heckonbko KOHACHCATOPOB MOXHO COCANHHUTL B 6aTapeIo. HpI/I napauiCJbHOM
COCIMHCHUH €MKOCTb 6aTapeH paBHa CYMMC €MKOCTEeM KaXXI0ro u3 KOHIACHCATOPOB

i
c=Y ¢
=1 (4).
[Ipr mocaenoBaTEIbHOM COCIUHEHHH E€MKOCTh OaTaped pacCUHUTHIBAIOT II0

dbopmyiie
1 <1

C o 0(5)_

OHa 3aBHUCHUT TOJBKO OT TE€OMETPUYECKHX XapaKTEPUCTHUK KOHJAEHcATOopa:
IUIOIAAM OOKIAJIOK M PACCTOSIHUS MEXIy HUMHU. IIpeanosiokum Temepp, 4YTO
IIPOCTPAHCTBO MEXAYy OOKIaJKaMHu 3allOJHEHO IUAIEKTPUKOM C JIHU3JIEKTPUYECKOM
MpoHUIAaeMocThi0 €. Kak m3amenurcs €MkocTh KoHAeHcaTtopa? Hanpsok€HHOCTB mons
BHYTPHM KOHAEHCATOpa YMEHBIIUTCS B € pa3, MOATOMY HAINPSKEHHOCTh MOJI BHYTpPHU
KOHJIeHCcaTopa OyeT UMeeT CIAeAYIONTyo GopMyTy

—_q
£&y 8 (6)
Kak 1m1000if TPOBOJHMK, HECYIIMH 3aps]l, KOHACHCATOP HMEET JHEPTHUIO,
KOTOPYIO HaxoJsT 1o ¢popmyJie

g _qU_CU

W= 2 ).

IMocsienoBaTEILHOCTH BBITIOJIHEHHS PA0OTHI:

1. 3axogum Ha mathopmy yepes
cchUIKY: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/
capacitor-lab-basics_en.html (MoxxHO dYepe3 JO0OM Ta/KEThl, HE HYXXHO
PETUCTPHUPOBATHCS).
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2. Haxwumaewm kinaBuuIeil pucyHKy miockuil konaencarop (Capacitance).

3. Ha skpaH BeIXOAUTH CIEAYIONIAs AUAIOrOBasi OKHO.

E LRl T : o ENEEREI x| -
b 4k T - = =4 B
r . —_—
B ppdins 1300F I_ I Flab: Shangis
[T ez etz crargs = -
|| smedinergy LI Fhezz Sichl
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|=]
o
b |
' -

(. apacitnr Lab: Bagick

4. Haxxumaem B JICBO CTOPOHE TajOUYKH M MEpPE/IBUTaeM CTPEJIKy Ha OaTapeu Ha
KaKyI0 CTOpPOHE.



i phetoalerads edufsirs/ rilirasaz tor-lzb-zas s stastcanasito-Jeb-nasics enkim

030pF [

W Top Plate Charge 021 s [
@ Stored Eneyy Q.07 pd [l

5.3MeHuTh TIIOHIaAb U PACCTOSHUE MEXIy OOKiankamu. (3HaueHHe HamMcaTh B
Ta0JIuUILy)

6.Uepes wmynbrHpeecTop  (BOJABTMETP) HW3MEPHUTH  HANpsDKeHHWE  (Pa3sHOCTh
NOTEHIMANOB) Mexay oOkimagkamu. M3mepsiem dYepe3 NPOCTEHBKUX '"HIymoB"
(kpacHbI 1 YepHBIN MPoBOIOB). KpacHbIi cTaBuM Ha “+” 00KIIaaKy, a YepHBIA B -
oOknaaky. M 3HaueHue nuiiemM B TaOIuUILy.



4c,

£=

0 Smparatian

26 nm Flate Ar=a
t 100 mm?

Voltage

| 0.700V

7.Mcnonb3yst popmyist (2) u (1), (6), (7) Hy)kHO HAUTH SIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa W 3apsij OOKJIAaJAKM KOHJEHCATOpa, HSHEPrui0 KOHAeHcaTopa u
3aMoJHUTH Tabuiy 1.

8.PacueThl Hy>KHO MOBTOPUTH TPH pasa U3 MyHKTa 5-7.

9.Paccunrate cpenHee 3HaueHne Ccp, cpenHior abcomoTHyo ACcep. H

OTHOCHUTEJIbHYIO C IIOIPEIIHOCTH OTIpeIeIeHNsl OJJHON U3 EMKOCTeH 1o popmyiam
I

2. G
=1

Cf*’ n (6)

=|C-C,

o

(7)
ac

—=+100%

Cor (8).

10.Pe3ynbTaThl pacuera 3aHecTd B Tabnuiry 1.

Ta0muna 1.

Ne | S (m2) dm) |C E A% Cep ACep &
() | (BM) | (Ax)

1




KoHTposbHbIe BONPOCHI:

1. JaiiTe onpeneneHue IEKTPOEMKOCTH NMPOBOIHMUKA. B KakuX euHUIIAX U3MepseTcs
ANEKTPOEMKOCTh?

2. 3anummTte GopMyITy IEKTPOEMKOCTH CPEPUICCKOTO MPOBOTHUKA.

3. OT 4ero 3aBUCHUT ANEKTPOEMKOCTh MPOBOTHUKA?

4. Yto Takoe KoHAeHcaTop?

5. [aiiTe onpeneneHne 3JIEKTPOEMKOCTH KOHIEHCATOpa.

6. OT 4ero 3aBUCHT BJIEKTPOEMKOCTh KOHJEHCATOpA?

7. 3anmummTe GOpMYyITy IIEKTPOEMKOCTH TUIOCKOTO, MUINHAPUIECKOT0, chepraecKkoro
KOHJICHCATOPOB.

8. BeiBenure popmyiry 2JIeKTPOEMKOCTH IIJIOCKOTO, IIMIIHHAPUICCKOTO, CHEPUICCKOTO
KOHJICHCATOPOB.

9. 3anummre QopMyiny IS BBIYUCICHHS CyMMapHOM ¢EMKocTH OaTapeu
KOHJIEHCATOPOB MPH UX MOCJIEIOBATEIHLHOM U MapayieIbHOM COCTMHEHUU.

10. BeiBenure Qopmyny Ui BBIUMCICHUS CyMMapHOW EMKOCTH Oatapeu
KOHJIEHCATOPOB MIPH MX MOCJICIOBATEILHOM U MapaieTbHOM COCTUHEHUU.

Kontponmupyemslie kommnerenuuu: OK 01-OK 07; JIL.1.-J1.6.; M.1.-M.6.; TL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OrmeHKa «5» CTaBUTHCS, €CIU YYAIIMICS BBIMOJIHSAET padOTy B MOJHOM OOBEME C
COONIOICHHEM  HEOOXOAMMOW  TOCIENOBAaTeIbHOCTH  MPOBEJACHHUS  ONBITOB U
U3MEPEeHUH;  CaMOCTOSITENPHOW  PAalMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00OpYyJOBaHUE; BCE OIBITHI MPOBOAMUT B YCIOBHSX U PEXKHMAaX, 00ECIEUMBAIONINX
MOJlyYE€HUE MpPAaBWIbHBIX PE3yJlbTaTOB U BBIBOJOB; COOJIIO/aeT TpeOOBaHUS IpaBUIl
0e30MacHOCTH TpyJa; B OTYETE MPaBMWJIBHO M aKKypaTHO BBINOJIHAET BCE 3aIUCH,
TaOJIUIBI, PUCYHKH, YEPTEKH, rpauKu, BEIYUCICHUS; TPAaBUIIHHO BBIMOJIHAET aHAU3
MOTPELTHOCTEM.

— OueHka «4» CTaBUTCA, €CIIM BBINOJHEHbI TPEOOBAaHUS K OLEHKU «5», HO OBLIH
JOMyLIeHbl JBa-TpU HemodeTa, He Oosiee OAHOW HErpy0oil OWMOKM W OJHOIO
HEeJ0YeTa.

— Omenka «3» craBuTCS, eciau paboTa BBHINIOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJTHEHHONM YacTH TAaKOB, TO3BOJISIET TOJYYUTh TMPABWIBHBIE pE3yNbTaThl U
BBIBOJIBI: €CJIM B XOJI€ TIPOBEICHHSI ONBITA U I3MEPEHUN OBLIH JTOMYIICHBI OITHOKH.

— OmneHka «2» cTaBUTCS, €ciaM paboTa BBHIMOJHEHA HE IOJHOCTHIO U 00BEM
BBIITOJIHEHHON dYacTH paboT HE MO3BOJAT CJHIENaTh NPaBUIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3MEPEHHUS, BBIUNCICHUS, HAOJI0/IEHUS TIPOU3BOANINCH HENPABUIIBHO.



Tema 3.2. 3aK0HBI MOCTOAHHOI0 TOKA

Ycrubiii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUYECKUM TOKOM?

2. Kakoe HampaBJieHME TOKA IPUHUMAETCS 32 MOJIOKUTEIBHOE?

3.Kakue ycnoBust HEOOXOIUMBI JIJIsl CYILIECTBOBAHMSI SJIEKTPUYECKOTO TOKA?

4.Yto Ha3bIiBatOT cuiioi Toka? @opMyiia JijIsl BEBIYUCIEHUS CUJIbI TOKA.

5. KakoBa enuHuiia uamMepeHust cuibl Toka B C1U?

6. Kakoii TOK Ha3bIBAOT ITOCTOSIHHBIM?

7. ChopMynupoBath 1 3anucarh 3akoH OMa 1 y4acTka 1enu?

8. 3anucath GopMyITy 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIICHUS MTPOBOIHUKA OT
JUTMHBI, TUTOIIaAN TONEPEYHOr0 CEUEHUS U POJia BEIIECTRA.

9. Uto HaA3BIBAIOT YACIHHBIM CONPOTUBIICHHEM MTPoBoiHUKA? KakoB Gpu3znueckwii
CMBICJI 3TOW BEJIMYUHBI?

10.HapucoBatp cxeMy 3JIEKTPUUYECKOM LIETH, ABA PE3UCTOPA COCTMHEHHBIX
MOCJIEIOBATENBHO. 3aIMCaTh 3aKOHBI TIOCIE0BATENBHO COEAMHEHUS IIPOBOJHUKOB.
11. HapucoBarb cxeMy 3JIEKTpUYECKOM LEMH, IBa PE3UCTOPA COCIMHEHHBIX
napajuienbHo. 3anucaTh 3aKOHbI TapAJIJIEIbHOIO COEAMHEHUS TPOBOJHUKOB.
12.Hanuuure ¢popMyity [uist OOIIEro CONMPOTUBIICHUS MapauIeIbHO COeIMHEHHbIX
MIPOBOJIHUKOB:

a) JIBa MPOBO/IHUKA;

0) Tpu 1 6oJiee MPOBOTHUKOB.

12. KakoBa ponib IIyHTa, MapajjieabHO HOAKIIOUYEHHOTO K aMIIepMeTpy?
13.Hanumure dpopMyity Juist pacdeTa COMPOTUBIICHHUS IIIYHTA, MTOJKIIOUYEHHOTO K
aMIIEpMETPY.

14.KakoBa poib 100aBOYHOI'O CONPOTUBIIEHHUS, MOAKIIOYEHHOTO MOCIEA0BATEIBHO C
BOJIETMETPOM?

15.Hanummre ¢popmMyity [uist pacyeTa 100aBOYHOIO CONPOTUBIIEHUS, TOAKIFOUEHHOTO
K BOJIbTMETDY.

16.3anumute GopMyIIbl 711 ONIpeACICHUsT padOThl TOCTOSTHHOT'O TOKA.
17.ChopmynupoBats U 3anucaTh 3aKoH Jlxoyis- JIeHna.

18.3anumure popMyIIsl 711 pacdeTa MOIITHOCTH TOKa.

19. Kakum npubopom uzmepsieTcs padoTta sekTpuieckoro Toka? Kakum mpudopom
M3MEPSETCA MOIIHOCTD 3JIEKTPUUECKOTO TOKa?

20.YTo0 Ha3bIBAIOT CTOPOHHUMU CUJIaMU?

21.Yto nazpiBaroT DJ]C ucrounnka toka? Kakos dhusnueckuii cmbicn 31C? B kakux
€MHULIAX €€ BhIPAXKAIOT?

22.Y10 NOHMMAIOT NIO0JT BHYTPEHHEN U BHEIIHEN YacCThIO LIETH?

23.YT0 moKa3bIBacT BOJIBTMETP, IPUCOEAUHEHHBIN K ITOJII0CAM UCTOYHUKA TOKA MPH
pPa30MKHYTOM BHewHeW nenu? [Ipu 3aMKHYTOM BHEIIHEN Lienu?
24.ChopmynupoBaTh U 3anucaTh 3akoH OMa JJis MOJTHOM 1IeH.

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




Kpurepun ouenku:
OtMmetka «5»

MIOJTHO PaCKpPBITO COAECPKAHUE MaTepurasa

YETKO Y MPABWIBHO JIAaHBI OTIPEICIICHUS U PACKPBITO COAEP KaHUE TTOHSATUM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKa3aTelIbCTBa UCTIOIb30BAHbI PA3IMYHbBIE YMEHHUS, BBIBOJIbI U3 HAOIIIOICHUIH,
OTBITOB

OTBET CaMOCTOSITEIIbHBIN, UCIIOJIB30BaHbl paHEe MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKaHUE MaTepruaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MOHATUN U UCTIOJIb30BAHbI HAYUYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeAeICHUs TOHATUI HETOJHbIC, TOMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPHU MCTIOJIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIICHUIX

MIPaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIIOIIETO XapaKkTepa (Mo3uLus
TTOHUMAFOIITUIA)

OtMmeTka «3»

YCBOCGHO OCHOBHOE COZICp)KaHME YUeOHOI0 MaTepHaia, HO U3JI0KEHO
(dhparMeHTapHO, HE BCEr/ia MOCIe0BATEIILHO

onpeieSICHUs TOHSITUN HEIOCTATOYHO YETKUE

HE KCIIOJIb30BaHbBI B KAYECTBE JI0KA3aTCILCTBA BEIBOABI M OOOOIIECHHS U3
HAOJTFOACHUH, TOTYIIEHBI OITUOKY TP UX U3JI0KCHHUH

JOMYILEHbI OIIMOKY ¥ HETOYHOCTH B UCIOJIB30BAaHUU HAYYHOU TEPMUHOJIOTHUH,
OIPEICIICHUE TTOHSITHM

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI HABOISIIIETO U KOHKPETU3UPYIOIIETO
xapakrepa (mo3UlMs KPUTHUK)

OTMmeTKa «2»

OCHOBHOE COJIepaHue yueOHOro MaTepuasna He PaCKpPbITO

HE JIaHbl OTBETHI HA BOIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIIEHBI TPyObIe OMMOKHU B ONIPEACICHUU TOHSATUM, TTPU UCTIOIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanmue (T)

I Bapuanr.

1. Haiigute cooTBeTCTBUE MEXKAY (PU3NUECKUMH BEIMYMHAMU U €AMHULIAMU UX
U3MEpPEHUS:



A) cuna Toka 1) BaTT

b) nanpsokenue 2) amriep
B) conporuBnenue 3) BOJIBT
') MomHOCTH 4) om

J1) pabota Toka 5) mxoyib

2. YHOpsI0YSHHBIM JBIKCHUEM KaKHUX YaCTHIL CO3/IaeTCs JICKTPUICCKUX TOK B
meraiax?

A) TOJIOKUTENIbHBIX HOHOB b) OTpHIIaTENbHBIX HOHOB
B) monoxuTenbHbIX U OTPULATENBHBIX HOHOB [') 371eKTpOHOB

3. Kakoit ¢popmyroii BeipakaeTcst 3akoH OMa Jyist yyacTka 1emnu?

A) A=IUt B) P=IU B) [=U/R I') Q=I2Rt

4. ITo xakoit popMyIie BBIYUCISIETCS MOIITHOCTH DJIEKTPUUYECKOTO TOKA?
A) A=IUt b) P=IU B) I=U/R I') Q=I2Rt

5. Cuna Toka, mpoxojsiias yepe3 HuTh Jiamisl, 0,3 A. Hanpsixenue Ha nammne 6 B.
KakoBo a5ekTprueckoe COnpOTUBICHUE HUTH JIAMIIbI?

A)2 OmB) 1,8 Om B) 0,5 Om ') 20 Om

6. ITon kakuM HanpsHKEHUEM HaXOJUTCS OJ[HA U3 CEKIIUM TeJIeBU30pa
conpoTtuBiieHueM 24 kOwMm, eciu cuia Toka B Heit 50 MA?

A)12BEB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTbH 3JIEKTPUYECKOIO TOKA B jiamIie rpu Hanpsbkenuu 100 B u cune
Toka 0,5 A?

A) 0,5 kBt b) 0,05 kBTt B) 5 MBTI') 5 kBT

8. Onpenenure HaANPsHKEHUE HA KOHIIAX CTAIBHOIO NPOBOAHUKA JyiMHOM 140 cM u
TJIONIAJIbI0 TTonepeuHoro ceuenus 0,2 MM2, B KOTOpOM cujia Toka 250 MA. Yoenvnoe
conpomuenenue cmanu pasno0,15 Om*um2/m.

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

9. K ucrounuky toka ¢ 9JIC 16 B u BHyTpeHHUM conpoTuBiieHreM 2 Om
MOAKIIOUMIIN conpoTuBieHrne 6 OM. Onpenenure HaNps>KeHUE Ha 3aKUMax



HCTOYHHKA.

A)12BB)24BB)36BT)48 B ) 52 B

10. Kakoil 1JIMHBI HYKHO B3SITh KYCOK CTJIbHOUW MPOBOJIOKH ceueHueM (),2 MM2,
YTOOBI B U3TOTOBJICHHOW U3 HETO CIUPAJIU MOCTE MOACOCAUHEHUS K UICTOUHHKY ¢ D/[C
6 B u BHyTpennuM conpotuienueM 1,25 Om cuiia Toka 6su1a paBHa 3 A? Voenvroe

conpomusnenue cmanu pasto 0,15 Om*mmZ/m.

A)ImbB)0,75mMB)3mMI)10Mm 1) 0,11 m

II BapuanT.

1. Haitgute cOOTBETCTBUE MEXAY BETMUMHAMU U €IMHULIAMU UX U3MEPECHUS:

A) cuna Toka 1) BaTT

b) xonmnuecTBO TETIOTHI 2) ammep

B) conpoTtusnenue 3) oM Ha MeTp
') ynenpHOE CONPOTUBIICHUE 4) om

J) pabota Toka 5) mxoyIb

2. DIIEKTPUYECKUI TOK B METAJIJIaX MPEACTABISAET COOOI ...

A) ynopsiJoueHHOE ABMXEHUE CBOOOAHBIX IPOTOHOB

b) ynopsimoueHHoe ABUKEHUE CBOOOHBIX JIEKTPOHOB

B) xaotuunoe (OecnopsiiouHoe) ABUKEHUE CBOOOIHBIX IPOTOHOB
') xaoTuuHoe (OecnopsiI0YHOE) ABUKEHUE CBOOOIHBIX JIEKTPOHOB
3. Kakoii hopmyioit Belpaxaercs 3akoH [ xoyins-Jlenna?

A) A=IUt B) P=IU B) I=U/R I') Q=I2Rt

4. ITo xakoii popMyiie BIYUCISIETCS pabOTa JIEKTPUUECKOTO TOKA?

A) A=I2Rt B) P=IU B) I=U/R I') Q=UTIt

5. Cuia Toka, mpoxoasuias yepes3 HuTh Jamibl, 0,5 A. Hanpsikenue Ha namre 6 B.
KakoBo siekTpruueckoe COnpoTUBICHUE HUTHU JIaMITbI?

A)3OMB) 1,2 0m B) 0,083 OMT) 12 Om

6. [loa xakuM HanpsHKEHWEM HAaXOJUTCA OJHA U3 CEKIIMM TeJIeBU30pa
conportusieHueM 12 kOwm, eciu cuiia Toka B Hel 100 MA?

A)1,2BB)0,12BB)12BT) 1200 B



7. KakoBa MOIIIHOCTB 3JIEKTPUYECKOIO TOKA B JIaMIle Mpu HamnpsbkeHnuu 220 B u custe
Toka 0,1 A?

A) 2,2 kBt b) 0,22 kBt B) 2200 kBT I') 22 BT
8. Onpenenure HaNpsHKEHUE HA KOHIIAX CTAJIbHOIO MPOBOJAHUKA JUTMHOK 70 cM U

ILIOLIAIBIO ToTIepedHoro cederns 0,1 MM2, B KOTOpoM crita Toka 250 MA. YoensHoe

conpomuenerue cmanu pasno0,15 Om*um2/m.
A) 0,2625 B b) 2,625 BB) 26,25 B 1) 262,5B

9. K ucrounuky Ttoka ¢ 9/1C 32 B 1 BHyTpeHHHM CcONpOTUBIIEHHEM 2 OM
MOAKJIIOUMIIN conpoTuBieHne 6 OM. Onpenenure HaNpsKEHUE Ha 3aKAMax
HMCTOYHUKA.

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

10. Kakoil 1JIMHBI HYKHO B3SITh KYCOK CTJIbHOUW MPOBOJIOKH ceueHueM (),2 MM2,
YTOOBI B U3TOTOBJICHHOW U3 HETO CIUPAJIU MOCTE MOACOCAUHEHUS K UICTOUHHKY ¢ D/[C
6 B u BHyTpennum conportuienreM 1,2 Om cuna Toka Obuta paBHa 2 A? Voenvhoe

conpomuenerue cmanu pasno0,15 Om*um2/m.
A)3mb)1,2MB)24mI’) 1,8 M 1) 0,36

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

Kawun k Tecram:
Bapuanr 1

Ne Bompoca 1 12314/ 56/7/8/9 10
IpaBuapubiii | A2 | I'| B B/ I'' T''B A|A A
OTBET B

B4

Il

J5
Bapuanr 2

Ne Bompoca 1 12/314/56/7 89 10

IpaBuabubiii | A2 | b I'A|B|I' ' A A B

OTBET
b5




B4

I3
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Kpurepun ouenku:

— «2» BBICTABIISIETCS OOyUaroIIeMycs, eciu Habpan MeHee 4 0aJlioB;
— «3» BBICTABIISIETCS OOyUarmeMycs, 3a 5-6 0amios;

— «4» BbICTaBIIACTCS OOyUaromemMycs, 3a 7-8 6aios;

— «5» BpICTaBNIAETCA OOyUaromemycs, 3a 9-10 0amios.

3ananud i caMmocToATe IbHOI padoTsl (CP)

Tembl 3cce (pedeparoB, 10KJIA10B, COOOLICHUI)

1. YcnoBus, HEOOXOIUMBIE /I BOSHUKHOBEHUS U MOAJACPIKAHUS IIIEKTPUIECKOTO
TOKa.

2. Cwuna Toka ¥ JIOTHOCTh TOKA.

3akoH OMa [J1g y4acTKa LeIu.

3aBUCUMOCTh 3JIEKTPUYECKOTO COINPOTUBIICHHWS OT MaTepuana, [JIUHbl U

IJIOIA/INA TTOTIEPEYHOI0 CEUYEHHS IIPOBOIHHKA.

3aBUCHUMOCTb JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOJIHUKOB OT TEMIIEPATYPHL.

TemneparypHsiii K03 PHUIIMEHT COTPOTUBIICHHUS.

CBepXnpoBOUMOCTb.

DNEKTPOJBIKYIAs CHJIA HCTOYHUKA TOKA.

9. 3axkon OMa [ MOJHOW LIETIH.

10. DJIEKTPUUECKHE LETIH.

11. ITapayutenibHOE M NTOCIEA0BATEIBHOE COETUHEHNE IIPOBOAHUKOB.

12. 3akonbl Kupxroda ais y3na.

13. CoetHeHNE UCTOYHUKOB DJIEKTPUUECKON IHEPTUH B OaTapero.

14. 3J1C ucTOYHHKA TOKA.

15. 3akoH oy — JleHia.

16. PaboTa ¥ MOIIHOCTEH ITOCTOSIHHOI'O TOKA.

17. TerioBoe 1eMCTBUE TOKA.

nallbe

o =N oW

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

Kpurepun ouenku:
Otmetka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCpUAJIA

YCTKO M MPABHUIJIBHO JaHBI OMPCACICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BaAHbl HAYYHBIC TCPMHHBI

AJIA JOKAa3aTCJIbCTBA MCITIOJIB30BAHBI PA3JIMYHBIC YMCHUA, BBIBOABI U3 H&6JII'OI[€HI/Iﬁ,
OIIBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PaHCC HpI/IO6pCT€HHBIC 3HaHUA.



OtMmeTka «4»

® PACKPBITO OCHOBHOE COJICp)KaHHE MaTepuaia

® B OCHOBHOM NPaBUJILHO JaHbI ONPE/ICTIECHUS MOHITUH U UCTIOIh30BaHbl HAYUHbIE
TEPMHUHBI.

® OTBET CAMOCTOSATEIbHBIN

® OIlpe/eseHUs MOHATHI HEMOJIHbBIC, TOMYIIEHbl HE3HAYNTEIbHbIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUIX

® MPaBWJIBHBIC M YETKHE OTBETHI HA BOIPOCHI YTOUHSIONIETO XapakTepa (TO3UIIHs
MMOHUMAOITUH)

OtmeTtka «3»

® YCBOEHO OCHOBHOE COJIEp’KaHH€e y4eOHOro MaTepuaa, HO U3J105KEHO
(dbparmMeHTapHO, HE BCET/1a MOCIeI0OBATEIHHO

® OmpeeTcHUs MOHATHI HETOCTATOYHO YETKUE

® HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI U 0000IIIEHUS U3
HAOJIOACHUH, TOMYIIEHbI OITUOKY TIPU UX U3JI0KCHUH

® JIOMYIIEHBI OMTMOKU M HETOYHOCTH B MCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIPEICIICHUE TTIOHITUI

® [IpaBUJIbHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (MOo3UIUsS KPUTHK)

OtMmeTka «2»

® OCHOBHOE COZIep’KaHHEe y4eOHOTO MaTepraia He PaCKPhITO

® HE JIaHBl OTBETHI HA BOIPOCHI HABOAAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTIYTIIEHBI TPYOBI€ OMIMOKHU B OMPECIICHUH MOHATHN, TTPU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

JlaGopaTopHblie padoThI

JlabopaTopHnasi padora Ne 5

I/I3yqune 3aKOHOB MOCJ€A0BaATCJIbHOI0 M1 NAPAJLJICJIbHOIro0 COCAUMHCHUSA
IMPOBOJHUKOB

Heas padoTbl: O03HAKOMUTBCS C PA3NUYHBIMM  METOAAMH  H3MEPEHUS
CONPOTHUBJICHUS, W3MEPUTh BEIUYMHBI HEU3BECTHBIX CONPOTHUBIICHUM, IPOBEPUTH
3aKOHBI IIOCJIE0BATEIIBHOIO U NApalIeIbBHOIO COCAUHEHUS CONIPOTUBIECHUM.

IIpuGopsl W NPHUHANJIEKHOCTH: PEOXOpPH, MarasuH COIPOTUBJICHUM,
PE3UCTOPBI C HEU3BECTHBIM CONPOTHUBIIEHUEM, TAIIBBAHOMETP, MCTOYHHUK TOKA, KIIIOY,



peocrar.

KPATKAS TEOPUSI

B ¢usuke pazauyaroT mpoBOJHUKH MIEPBOT0 U BTOporo poja. [IpoxoxaeHue Toka
B IIPOBOJHHUKAX MEPBOIO POJa HE CBSI3aHO C UBMEHEHUEM MX XMMHUYECKOW MPUPOJIBI U
3aMETHBIM IIEPEHOCOM BelecTBa. K HUM OTHOCATCS BCE METAJLIBI.

B npoBoiHMKax BTOpPOro pojia IMPOXOXKICHUE TOKA CBSI3aHO C XHUMHUYECKUMH
W3MEHCHUAMU, BEAYIIIMMH K BBIJICJICHUIO COCTABIISIFOIIMX 3T MPOBOJHUKHU BEIIECTB B
MECTaX HMX COINPUKOCHOBEHUs C APYTHMH IPOBOJHHMKAMU. PacraBiieHHbIE COMH,
PacTBOPBI COJIEH, KACIIOT, IEJIOYEN SIBISIOTCS IPOBOAHUKAMH BTOPOTO POAA.

Ecnu B OAHOPOIHOM y4acTKe LENH CO3JaTh 3JIEKTPUYECKOE IOJIE, TO B 3TOM
Y4aCTKE€ BO3HHUKAET JJIEKTpUUECKHl TOK. CO31aHHOE TMOJIE XapaKTepU3yeTcs
HanpspkeHneM U, IPUIOKEHHBIM K YYaCTKY LIEMH.

B pesynbraTte onbiTOB OM yCTAaHOBHWJ, YTO MPH IIOCTOSHHOM TeMIlepaTrype
OTHOIIEHUE HanpspbkeHus U Ha KOHIAX MPOBOJHHUKA K CHJIE TOKA / B HEM SIBIISIETCA
MOCTOSIHHON BEJIMYMHOM:

R=—= t
7 cons

DTy BEIMYMHY Ha3bIBAIOT SJIEKTPUYECKHUM COIMPOTUBICHHEM R ydacTKa Lenu
(npoBonHuka). CoriacHO 3JIEKTPOHHON TEOPHUM, COMPOTUBICHHE METAJUTMYECKUX
MIPOBOJAHUKOB JIEKTPUYECKOMY TOKY BO3HUKAET BCJIECACTBUE TOTO, YTO HOCUTEIH TOKA
— BJIEKTPOHBI MPOBOJMMOCTH — MPU CBOEM JBHKEHUU HCHBITHIBAIOT COYAapeHUs C
MOHAMU KpUCTAUTMYECKOW pereTku. [Ipu 3ToM HBUKYIIHMECS 3JIEKTPOHbI MEpeaaroT
MOHAaM 4YacTh CBOEW DJHEpPruu, MPUOOPETEHHON TMpu CBOOOJHOM mpodere B
ANIEKTPUYECKOM T0Jie. DHEprus, IepeJaHHass HMOHaM, MPEeBpAIIACTCS B IHEPTUIO
OecrnopsJOYHOTO KOJEOaHHs MOHOB, T. €. BO BHYTPEHHIOIO SHepruio. Paznuune B
COMPOTHUBJICHUH PA3IUYHBIX METAIIIOB OOBICHSIETCS Pa3IudyheM CPEIHUX CBOOOIHBIX
MpOOEroB 3JIEKTPOHOB M KOJUYECTBA CBOOOJIHBIX DJIEKTPOHOB B €JIMHHUIIE OObema
MeTaia.

Enununeit comporuBnenuss B cucreme CH  saBaserca om  (OM), paBHBIH
CONPOTUBJICHUIO TAKOTO MPOBOJHUKA, B KOTOPOM MpH HampsokeHuu 1 B Tewyer Tok
cuwion 1 A. Benmumna, oOpaTHas COMPOTHBICHUIO, HA3bIBAETCS MPOBOJAMMOCTHIO.
Enunanneit mpoBoAMMOCTH SBIISIETCS BEIWYWHA, OOpaTHas oMy, - cumeHc (Cum).

JIns  OAHOPOAHOTO  LMJIMHJPUYECKOTO  MPOBOJHUKA  COMPOTHUBIICHUE
onpenensercs o Gopmyiie:

pl

R=C0
S

rae [ - AaMHA IPOBOAHMKA; S - IUIOLIAAh HOIEPEUYHOrO CEUYEH s IPOBOAHMUKA; P
- yJIeJIbHOE CONPOTHUBRJICHUE MaTepualia, U3 KOTOPOro U3rOTOBJICH ITPOBO/IHHUK.

YucioBoe 3HAYEHHE YICIBHOIO CONMPOTHBIACHUSA £  paBHO CONPOTHBIICHHUIO

MPOBOJIHUKA JIMHOW | M, a momajp MOMEepEeYHOoro ce4eHusl paBHa | M2, Ennanma
YAENBHOTO COMPOTUBIICHUSI HOCUT Ha3BaHue «oM — wmeTp» (Om*m). Benuuuna,
oOpaTHasi yJAEIbHOMY COINPOTUBIICHUIO, HA3bIBACTCS YJEJIbHOW MPOBOJUMOCTHIO
Marepuania:



ag=—
D
Enunanna yaenpHOM MPpOBOAUMOCTH — «CUMEHC Ha MeTp» (Cm/m).

Hanuune npumeceil B METAILIMYECKOM NPOBOJHUKE YBEIMUYMBAET €r0 yAEIbHOE
conpoTuBieHue. B Tex cnydasax, rae Tpeldyercst Majnoe CONPOTHUBIEHHE IMPOBOOB,
MPUMEHSIOTCS YHCTbIE METAJUIbl. MeTalUIMYeCKue CIUIaBbl MPUMEHSIOTCS IS
MOJTy4eHUs! OONBIINX 3HAYEHUH COMPOTUBICHHI.

ConpoTuBiieHHE MPOBOAHUKOB M3MEHSAETCS NMPU U3MEHEHUHM UX TEeMIIEpaTyphbl.
[Ipy yBenM4YeHUM TEMIIEPATypbl CONPOTHUBICHUE METAJUIMYECKUX MPOBOJHUKOB
YBEJIMUMBAETCA. 3aBUCUMOCTh  YAECIBHOTO CONPOTUBIEHUS OT TEMIIEPaTyphl
XapaKTepU3yeTCs dTeMnepaTypHHM ko3¢ duitenToM comnpoTuBieHus & maHHOTO
fel
BELIECTBA: p dt
JJ1st MHOTHX POBOJHUKOB (B T. 4. METAJIJIOB) IIPU HEOOJBIIIUX UHTEPBAJIAX

TEMIIEPaTyPhl 3aBUCHMOCTD YACIBHOTO COMPOTUBICHUS £ OT TeMIeparypsbl
OMKCHIBAETCS IMHEWHBIM 3aKOHOM:

p=p(1+at)
rae Po — ynenapHO€e COPOTHBIIEHUE TIPH OOC; { — TeMIIepaTypa npoBOJHHUKA, OC;

@ — cpenuuii TeMIepaTypHbIi KO3QGHUIUEHT COMPOTUBIIEHHUS IS ONIPEICICHHOTO
WHTEpBaJIa TEMIEPATYP.

JIJist TOUHBIX U3MEPEHUM MOJIB3YIOTCS METOJIaMH, CBOJSIIMMHUCS K CPABHEHUIO
MU3MEPSIEMOr0 COMPOTHUBJICHUSI CO CTaHAApTHBIMU (3TajmoHamu). OIHMM U3 HHUX
SBJISIETCS METOJl MOCTa TMOCTOSSHHOTO TokKa (MOCTHUK YwuTcToHa). IIpuHuunuanbHas
CcXeMa METOJIa MoCTa Oblila pAaCCMOTPEHA BHIIIIE.

MOPSAJTOK BbIITIOJIHEHUSI PABOTbI
3aganue 1. U3MepeHue conpoTUBIEHHS PE3UCTOPA € MOMOIIbIO MOCTA
Yurcrona.
1. CoOpaTh 2JIEKTPUUYECKYIO LIETIh 110 CXEME, MPUBEJACHHON Ha pucC. 1.
2. IlocrtaButs nBuxok C peoxopnaa AB B cpeliHee NOJIOKEHUE.
3. CbanancupoBaTh MOCT MOJOOPOM COMPOTUBIECHUN Ry, Tak 4TOOBI MOKa3aHUS

raJbBaHOMETPA OKAa3aJduCh pPaBHBIMU HYJIO. 3Ha4Y€HUd Ry, L1, L2 3anucath B
Tabm. 1.
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4. HaiiTi HEM3BECTHOE COMPOTHUBIICHHUE TIO (hopMmyIie:

Ly
R, = RmL—2
S5.tme L1 n Lp — mmmHa mnpoBonoku peoxopaa Ha ydactkax AC u CB

cootBeTcTBeHHO (L1=AC, L2=CB). Pe3ynbTaT 3anectu B Tad1. 2.

6. IloBTOopuTh M3MEpEHUS YKa3aHHbIC B MI. 3, 3 elle ABa pas3a, CMECTUB JBUKOK
peoxopa BIPABO U BIEBO OT CPEIHETO MOJIO0KEHUS.

7. BpryucinTh cpegHee 3HaYCHUE U3MEPEHHOTO PE3UCTOPA.

Tabnuua 1
Ne Rm, Ly, L2, R1, 01000900000
OMm M M Om 38d00000002
001c0000000
00004000000
03010800050
00000060200
00000005000
0000c02¢900
¢9000400000
02e0118001¢
0000001b021
00007000000
0000bc02000
000cc010202
22537973746
56d0075604b
cf0001e5f375
8022750100
0000387b181
70b00000004
0000002d010
00004000000




2d010000040
00000020101
001c0000001b
02a41t000000
00000090010
00000cc0440
002243616¢6
96272690000
00000000000
00000000000
00000000000
00000000000
00040000002
d0101000400
00002d01010
0040000002d
01010005000
00009020000
00020400000
0320a560000
00010004000
0000000¢800
¢8002000360
00500000009
02000000020
40000002d01
00000400000
02d01000003
0000000000
Ry,
OmMm

8. AHaJIOTUYHO

3amucaTh OKOHYATEIbHBIC PE3YIbTAThl B TA0M. 2.

U3MEPUTH

COIPOTHUBIICHUE

BTOPOTO

pe3ucropa

Tabnuya 2

No

Rm:
OmMm

Ly,
M

L2,
M

R2,
OmMm

01000900000
38400000002
001c0000000
00004000000
03010800050
00000060200
00000005000




0000c02c¢900
9000400000
02e¢0118001c¢
000000fb021

00007000000
0000bc02000
000cc010202
22537973746
56d0075604b
cf0001e5f375
8022750100
0000387b181

70b00000004
0000002d010
00004000000
2d010000040
00000020101

001c0000001b
02a4ff000000
00000090010
00000cc0440
002243616¢6
96272690000
00000000000
00000000000
00000000000
00000000000
00040000002
d0101000400
00002d01010
0040000002d
01010005000
00009020000
00020400000
0320a560000
00010004000
0000000c800
¢8002000360
00500000009
02000000020
40000002d01

00000400000
02d01000003

0000000000
Ry,
Om




3ananue 2. IIpoBepka 3aKOHOB MOCJIEI0BATEJIBHOI0 M MaPAJLIEJIbHOIO

COCIMHEHU Pe3rCTOPOB.

1. Tlonp3ysick  opMmynaMu  MOCIEAOBATEIILHOTO M HapauICIbHOTO
COCMHEHUM, pacCUUTaTh 00IIEe CONMPOTURIICHNE PE3UCTOPOB, U3MEPEHHBIX
B 33JIaHUU 2.

2. CpaBHUTH U3MEpPEHHBIC 3HAUCHUS Ryc U Rpqp ¢ Berancnenneivu. Crenatb

BBIBOJI O BBINOJHSAEMOCTH 3aKOHOB IIOCJIEIOBATEIbHOIO M MAPAUIEIBHOTO
COCIMHEHUN PE3UCTOPOB.

Tabauya 3.
Ne Rm, L1, L2, Rnap 2, Rpap Rnap _m »
Om M M Om OMm Om
Tabauya 4
Ne Rm, L1, L2, Rnoc_ 2, Rpoc Rnoc _m >
OMm M M Om OMm Om
KonTpoJibHBIE BONIPOCHI
1. OObsicHUTE IPUHIIUII ACHCTBHSI MPOCTEHIIIETO OMMETPA.
2. B 4eM KOHCTPYKTHBHOE OTJIMYHME aMIIEPMETPa, BOJBTMETPA, TaJbBAHOMETPA
MAarHATORIEKTPUYECKON CUCTEMBI?
3. Kakumu npeunmyniecTBaMu 00JIaJa€T METOJ OMNpPENETCHUs COMPOTUBICHUS
MOCTOM YUTCTOHA MO CPABHEHUIO C METOJIOM aMIIEpMETpPa U BOJIbTMETpa?
4. Tlouemy ommOKa U3MEPEHUI MOCTOM YHUTCTOHA MEHBIIE, €CJIU CONPOTUBIICHUE
Rx 1 Ry, 6:u3ku Ipyr K apyry?
5. Ilouemy OOJBUIMHCTBO TaJIbBAHOMETPOB UMEET LKAy C HyJEM nocepenuHe?
6. MoxXHO 1 B CXE€M€ MOCTa YUTCTOHA NPOU3BOJUTH H3MEPEHUs, NOMEHSB
MECTaMHU raJIbBAaHOMETP U UCTOYHHK TOKA?
7. Hapymaercs 1M paBHOBECME MOCTAa YWTCTOHA, €CIM W3MEHUTH BEIMYUHY
HaIpsKEHNS] UCTOYHUKA TOKA?
8. BriBecTH ycnoBusl paBHOBECHUSI MOCTa Y UTCTOHA, UCIOJIB3Y4 3aKOHBI Kupxroda.




Konrponupyemsie xommnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onieHku:

— Omenka «5» CTaBUTBCS, €CIIM yUYalTUHCS BBIMOIHSAET pabOTy B MOJHOM OOBEME C
cOOMIO/IeHneM  HEOOXOAMMOW  TOCJIENOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
W3MEPCHUI;  CaMOCTOSITEIbHOW  palMOHATBHO  MOHTHPYET  HEOOXOIUMBIC
000OpyZI0OBaHUE; BCE OMBITHI MPOBOAWT B YCIOBHSIX M PEKHAMAaxX, 00€CIICUNBAIOIINX
MOJIyYeHHE MPaBUIBHBIX PE3yJbTAaTOB M BBIBOJOB; COOJIIOAAET TpeOOBaHUS MPaBUII
0e30MacHOCTH TPyJa; B OTYETE NPABWJIBHO U AaKKypaTHO BBIMIOJIHSET BCE 3aIlHCH,
TaOJHIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCICHUS, MPABUILHO BBITTOHICT aHATIU3
IIOIPELITHOCTEN.

— OueHka «4» CTaBUTCS, €CJU BBINIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIH
JOMYyIIEHbl JBa-TpU Heao4eTa, He Oosiee OAHOW Herpy0oil OmMOKM U OJHOIO
HeJloueTa.

— Omnenka «3» craBuTcs, eciu paboTa BBINOJIHEHA HE TMOJHOCTHIO, HO O0BEM
BBITIOJIHEHHONM YacTH TaKOB, IIO3BOJISIET TOJYYHTh TPABWIbHBIE PE3YyJbTaThl H
BBIBOJIBI: €CJIM B XOJI€ TIPOBEJICHUS OMBITA U U3MEPEHUM ObLIN JOMYIIEHBI OITHOKH.

— Ormenka «2» craBuUTCs, €ciu paboTa BBIMOJHEHA HE TOJHOCTHI0O U 00BEM
BBITIOJITHEHHON YacTH pPabOT HE TMO3BOJAT CJelaTh NPABWIHHBIX BBIBOJOB: €CIIH,
OTBITHI, U3BMEPEHUS, BBIYUCIICHHUS, HAOIIOICHUS TPOU3BOIUIUCH HEMPABUILHO.

JlaGopaTopHbie padoThI

HNucTpyKunoHHas kapTa K JadopaTopHoii padore Ne 6

Tema 3ansTus: usmeputrb JOJ[C u omnpejeneHre BHYTPEHHErO CONPOTUBIEHUS
MCTOYHUKA TOKA.

Heap 3aHATHA: HAy4YUTbCS SKCIEpUMEHTaNbHO, u3MepsATh OJIC U BHyTpeHHee
COIPOTUBJICHUE UCTOUYHHKA TOKA.

Ilepen Haya/iom 3aHATHS HeOOX0AMMO 3HATH. 3akoH OMa i1 ydacTKa e, 3aKOH
Owma 17151 TOJTHOM LIeTH, KaK MOAKIIOYal0TCs B LIETIb MPUOOPHI U3MEPEHUSI CUITBI TOKA U
HaANPsDKEHUS, TEXHUKY 0€30MacHOCTU IpU paboTe € AIEKTPUUECKUMHU LIETISIMHU.

IMocsie oxkoHYaHWs 3aHATHS Heo0XoAuMO yMeTb. CoOUpaTh AIIEKTPUYECKHE IIETH
NapajyielbHO  COECIMHEHHBIX TMPOBOJHUKOB, CHHMATh IIOKa3aHHWs IPUOOPOB,
PacCCUMTHIBATH MMOJTHOE CONPOTUBIIEHUE NAPAIIENIBHO COEAMHEHHBIX IPOBOJHUKOB.
Oo6opynoBanme: xoMnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.
Bo3HUKHOBEHHE Pa3HOCTH MOTEHIMAJIOB HAa MOJIIOCaX JII0OOr0 MCTOYHMKA SIBIISETCA
pe3yJbTaTOM pa3/IelIeHUs B HEM IOJIOKUTEIbHBIX M OTPULATENBHBIX 3apsI0B. JTO
pasziesieHue NpoUCcXoAuT biarogaps padboTe, COBEpIIaEMO CTOPOHHUMHU CUIIAMH.
Cuibl HENIEKTPUUECKOIO MPOUCXOXKICHHUS, AEUCTBYIOLIME Ha CBOOOJHBIE HOCUTENU
3aps/ia CO CTOPOHBI ICTOYHUKOB TOKA, HAa3bIBAKOTCS CTOPOHHUMU CUJIaAMHU.



[Ipy mepemenieHun dIEKTPUUECKUX 3apsii0B IO LENH NOCTOSIHHOTO TOKa CTOPOHHHUE
CHWJIbI, ICCTBYIOIINE BHYTPU UCTOUYHUKOB TOKA, COBEPILAIOT padoTy.
duznyeckas BeNUYMHA, paBHAs OTHOUICHUIO paboThl At CTOPOHHUX CHIJI TIpH

MIEpEMENICHUN 3apsfa ( BHYTPUM KCTOYHMKA TOKa K BEJIMYMHE OTOr0 3apsna,
Ha3bIBaETCA IEKTPOJABIKYLIEH cuitoil uctounuka (3C):

AT == A

g

SJ1C ompenensiercst paboTOH, coBepIaeMOl CTOPOHHUMH CHJIAMU TIPU TEPEMEIICHUN
€AMHUYHOIO TOJIOKUTEIBHOIO 3apsiaa. OJEKTPOABMXKYLIAs CHJIa, KaK M Pa3HOCTh
NOTEHIMAJIOB, HU3MepseTcs B BojbTax. 4UroObl  u3Meputh IJIC ncTovHMKa,
HAaJI0 IPUCOEIVHUTD K HEMY BOJIBTMETP MPHU PA30MKHYTOH LEIIH.
HcToyHUK TOKa SBIIETCS MPOBOJHUKOM M BCETJAa UMEET HEKOTOPOE CONPOTHUBIICHUE,
IIOATOMY TOK BBIIENSIET B HEM TEIUIO. DTO CONPOTUBIICHHE HA3bIBAIOT BHYTPEHHUM
COMPOTUBJICHUEM UCTOYHUKA U 0003HAYAIOT T.
Ecnu uenps pazomMkHyTa, TO paboTa CTOPOHHUX CHJI MIPEBPAIAECTCS B NOTCHIIMAIBHYIO
SHEPIUI0 HMCTOYHUKA TokKa. [Ipu 3aMKHYTOM LEenNW 3Ta MOTEHLHAIbHAs HSHEPIHs
pacxoayercss Ha paboTy IO TEePEMENICHUIO 3apsiioB BO BHEIIHEH MENu C
COIIPOTUBIIEHUEM R M BO BHYTpEHHEH 4aCcTH LIENU C COIPOTUBIIEHUEM T , T.€. € = IR +
Ir.
Ecnmn nmenp cocToMT W3 BHEMIHEM 4YacTH CONPOTHMBIEHMEM R ©  BHyTpeHHeEU
CONPOTHUBJIEHUEM I, TO, COINIACHO 3aKOHY coxpaHeHusa sHepruu, IJ[C ucTouHmka
OyZeT paBHa CyMME€ HAaNpsHKEHUWU HAa BHEIUHEM M BHYTPEHHEM YYacTKax I€NH, T.K.

Opyu TEpeMENICHUH 10 3aMKHYTOW IeNd 3aps] BO3BpallaeTcss B HMCXOAHOE

£=IR+1r
[IOJI0KCHUE , Tae IR — HanpshkeHHEe Ha BHEIIHEM Y4acTKe nenu, alr -

HaIps’KCHUC HAa BHYTPCHHEM YHYAaCTKC LI CIIN.

7 £

Taxum 06pa3zoM, [JIs ydacTKa Henw, cogepakamero DJIC: &+

Ota (opmyna BeIpakaeT 3akoH OMa JijIsi TIOJTHOW IIEMHU: CHUJIa TOKA B TOJTHOU
LEeNU MpsSMO MPONOPUUMOHAIBHA JJIEKTPOABMKYIIEH CHJIE HCTOYHUKA M OOpaTHO
IIPONOPLIMOHAIIBHA CYMME CONPOTHUBIIEHUI BHEIIHETO U BHYTPEHHETO YYaCTKOB LIEIIH.

YacTo HCTOYHMKHM HIIEKTPUUECKOW SHEPIMHM COEIUHSIOT MEXIy CcoO00H mis
nuTanus uenu. CoeMHEeHNEe NCTOYHUKOB B 0aTapero MOXKET ObITh MOCIEA0BATEIbHBIM
Y TIapaJuIeIIbHBIM.

IIpy mocienoBaTeIbHOM  COCAWHEHHUM [Ba  COCEJHHUX HCTOYHHKA
COCUHAIOTCH PA3HOMMEHHBIMU MOJIOCAMM.

[TonyuyuBiasics mpu MociaeI0BaTeIbHOM COSAMHEHUH aKKyMYJIsiTOpHas 6arapes
MMEET Ty K€ €MKOCTb, YTO M y OAMHOYHOI'O aKKyMYJISITOpA, @ HANPSHKEHUE TAKOU
aKKyMYJSITOpHOM OaTtaped paBHO CyMME HAmNpsOKEHWH  BXOASIIMX B HeEe
AKKyMyJATOpOB. T.e. eciii aKKyMyJsITOpbl HMMEKOT OJWHAKOBBIC HAIPSIKEHUS, TO
HarpsHKeHUe O6aTtaper paBHO HAMPSHKEHUIO OJHOTO aKKyMYJISITOpa, YMHOKEHHOMY Ha
KOJIMYECTBO aKKyMYJIATOPOB B aKKyMYJISITOPHOI Oatapee.
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1. OJIC 6artapeu paBHa cymme D/[C OTIeTbHBIX UICTOUHHKOB €= €] + €2 + €3

2. O0miee coOmMpoTHBIICHHE OaTaper WCTOYHMKOB pPaBHO CyMME BHYTPEHHUX
CONPOTHBIICHUN OTACIBHBIX HCTOYHUKOB IGatapen— ] T 12 + 13
Ecnu B 6atapero coelMHEHbI N OJIMHAKOBBIX UCTOYHUKOB, T0 DJIC OaTtapen €= ng| a

COMPOTHBIIEHHE Garapen= NI
G HE
R+nr

i
3. Cwiia ToKa B Tako Lienu 1o 3akony Oma

IIlpy mnmapajieJlbHOM COCAMHEHUM COCAMHAIOT MeKAY co0oil Bce
MOJIOKUTEJbHbIE U BCe OTPULATEJbHbIE MOJIIOCHI IBYX HJIM N HICTOYHUKOB.

[TapannensHo COEJIUHSAIOT TOJIBKO UICTOYHUKH C OJMHAKOBOM
O/1C. llonyyuBiiasics Npu NapajIeIbHOM COEIMHEHUHU aKKyMyJsTOpHas Oarapes
UMEET TO K€ HaNpsLKEHHE, YTO M Yy OJUHOYHOIO aKKyMyJATOpa, a €MKOCTh TaKOu
aKKyMYJISITOPHOM OaTtaper paBHAa CyMME €MKOCTEH BXOJSIIMX B HEE aKKyMYJATOPOB.
T.e. ecnu akKyMyJIsITOpBl UMEIOT OJJUHAKOBBIE EMKOCTH, TO EMKOCTh aKKYMYJISITOPHOMN
Oaraped paBHa E€MKOCTH OJHOIO aKKyMyJsTOpa, YMHOXEHHOH Ha KOJHUYECTBO
aKKyMYJISITOpOB B OaTapee.

_J_+ A _1® i+ +
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pal nlnl pl 7

1. 9JIC Gatapen oAMHAKOBBIX UCTOYHUKOB paBHa DJIC 0IHOTO UCTOUHHKA. €= £]=

€) =¢€3
2. CompoTuBieHHe 6aTapen MEHBIIE, YeM CONPOTUBIIEHNE OJTHOTO
MCTOYHHKA IGaTapen— /1

£

3. Cuia Toka B TakoM 1emnu 1o 3akoHy Oma Rtrin

DnekTpuyeckas SHEprus, HAKOIUICHHas B aKKyMYJATOpHOH Oarapee paBHa
CYMME JHEPruil OTIENbHBIX aKKyMYJATOPOB (IPOM3BEACHUIO 3HEPIHil OTAEIbHBIX
AKKyMYJISITOPOB, €CJIM aKKyMYJSTOpbl OJHMHAKOBBIE), HE3aBUCUMO OT TOrO, Kak



Onpe; Onpeaenenuve 3C 1 BHYTPEHHEro CONPOTUBNEHUA
WMCTOYHMUKA TOKa

MapameTpel TOKG LENK
Beibepuire [ BeiDepue ' 157 B
HCTOMHMEK TOKO HMCTOMHMK TOKO '_ 5 COEIMHEHBI
UCTOUHMK 1 HCTONHIK 1 {= 3.1 A A
_ WCTOUHKE 2 _ WCTOUHNE 2 aKKYMy.TIFITOpBI =
* MCTO4YHNK 3 * MCTOHHHK 3 HapaJ'IJ'IGJ'IBHO WUIn
_ HCTOUHWE 4 _ MCTOUHUK 4
_ MCTOYHWE 5 _ WCTOYHWE 5 HOCH@I{OB&TGHBHO.
BnuyTtpenuee
BT O BARET TR COINPOTUBIICHUE
aKKyMYJIATOPOB,

HN3TOTOBJICHHBIX 10

OJIHOM TEXHOJIOTHH,
IPUMEPHO o0OpaTHO
MPOIIOPIIMOHATILHO

€MKOCTH

akkymyistopa. [loatomy
T.K. IIpY ApAJUIETBHOM COEIMHEHNN EMKOCTh aKKyMYJISITOPHOU OaTapen paBHa CyMMe
€MKOCTEH BXOSILMX B HEE aKKyMYJISITOPOB, T.€. YBEJINYUBAECTCS, TO BHYTPEHHEE
COIIPOTUBJICHUE YMEHBIIIAETCS.

Otcrona € =I,R, +Iir £ =1I,R, +1,r
Mockonbry I+ Ry =U, p I. R, =U, 19
[,r1 +Ilr :UZ +121" HHHIlr - Izr :U2 - U1

U2'U1
12'11

Orcrona ciaeayer, 4YTo BHYTPEHHEE COMPOTUBJICHUE UCTOYHHKA TOKA
(1)
adC 6yper —€=Us+ ;7 (2)

Onucanne yCTAHOBKHM BUPTYAJIbHOM J1a00PATOPHOH PadoThI
3

KCnepumeHTaNnbHasA YCTaHOBKA NpeACTaB/ieHa Ha PUCYHKe. B neBo BepxHeM yray
npeAcTaB/sieHa NaHe b «MCTOYHUK TOKa», Ha KOTOPOM MOXKHO BblIBpaTb OAMH M3 NATU
MCTOYHMKOB TOKA. BHM3Y pacnonoeH Katoy. KOTopbi HeobxoaAnMo byaeT 3amblKaTb
noc/sie aKkcnepmmeHTa. B KpaiHeEM HUXKHEM NPABOM Yr/y Pacrno/IOXKeH peocTar.
MoXHO nepemeLLaTb NOA3YHOK U MEHATb 3HaYeHUe conpoTusieHua. Micnonb3sys
NpeACcTaB/EHHYH YCTAaHOBKY, AOCTMIAeTCA Leib NoCcTaBAeHHON 1abopaTopHOM
paboTbl.

IInan BbINOJIHEHUs Pa0OTHI

1. Ilepeitaute no ccbiike https:// www.youtube.com/watch?
v=H8F2aQzK7j0 npocMoTpUTe BUIEOYPOK KOTOPHIN MOSICHUT, KAKUM 00pa3oM
MIPOBOAUTCS JabopaTropHasi paboTa B peasIbHBIX YCIOBUSX.




2. Ilepeitaute no cewuike http://mediadidaktika.ru/mod/page/view.php?id=380
U BBINOJIHANTE MOCIEA0BATEIbHOCTD ASMCTBUM, OIIMCAHHBIX HUXKE.

1.3apanme. Paccuumaiime 3/1C u enympennee conpomuejienue yenu.

1. 3anycTuTh BUPTYJIbHBIA CTEH]

2. BriOepute uCTOYHUK TOKA 1.

3. Kypcopom HaBOJUM Ha KJIHOY U 3aMbIKAEM LIETIb.

4. KypcopoM HaBOJIUM Ha peocTar, JBUraeM MOJ3YHOK peocTara.

5. YcTaHOBUTE MOM3YHOK peocTara MpUOIU3UTEILHO B CPEHEE MOIOKEHUE, U3MEPHTE

cuny Toka I1 n manpsoxenue Us | 3anecure B Tabnumy 1.

6. TlepeIBUHBTE MON3YHOK PEOCTaTa, H3MephTe crly Toka 12 n manpsokenne Us |
3aHecuTe B Tabnuuy 1.

7. Berunciure BHyTpeHHEEe conpotusieHue ¥ 1 3/C £ UCTOYHMKA TOKA MO
dbopmynam (1) u (2)

8. Pe3ynpTaThl U3MEPEHUI 1 BBIYMCIEHUH 3auIIUTe B Tadaumy 1.
9. BhITIOJIHUTE TaKue JKe JCHUCTBHS JIJISI ICTOYHUKOB TOKa 2,3,4,5.

Ta0muna 1.

N /i SI/I3M., Il A Iz,A Ul,B U2,B Rl O Rz,OM I‘,OM SBBIq.,
B M B

10.Cnenatb BBIBOJI.

KoHTpoJibHBIE BOIIPOCHI.

1.ITouemy nokazaHusi BOJIbTMETPA IIPU PA30OMKHYTOM M 3aMKHYTOM KJIIOUYE PA3JIHYHbI?
2.Kak noBbICUTh TOUHOCTH U3Mepenus JJ]C uctounmka Toka?

3.Mosxere U BBl NPEUIOKHUTH Apyrue crnocoObl u3mepenuss JC u BHYyTpEeHHETO
CONPOTHBJICHUS UCTOYHUKA TOKA?

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

Kputepun onieHku:

— OreHKa «5» CTaBUTHCS, €CITU YUAIIUNCS BHIOIHICT paboTy B MTOJIHOM 00bEeMe C
coOJII0/IeHneM HEOOXOAMMOM MOCIIeI0BATEILHOCTH MPOBEICHUS OTIBITOB U
U3MEPEHHI; CAMOCTOSATEIPHON PAIIMOHAIIBHO MOHTUPYET HEOOXOIUMBIC
000pyTOBaHUE; BCE OIBITHI IIPOBOJUT B YCIOBHSIX U PEXKUMAaX, 00CCIICUNBAIOIINAX
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20
B A el ! npaBuiI 0€30MMaCHOCTH TPy/a; B OTUETE
o3 15 v | MPaBUJIBHO U AKKYPATHO BBIMOJIHSET
: BCE 3aMKCH, TaOIUIbI, PUCYHKH,

YepTeku, rpaduKu, BEIYUCICHUS;
enerena MIPaBUIILHO BBITTOTHSIET aHAIIN3
npuGopa MOTPEIIHOCTEM.

— OneHka «4» CTaBUTCS, €CIIU
BBITIOJTHCHBI TPEOOBAHUS K OIEHKH «5», HO ObUTH TOMYIIEHKI IBa-TPU HEAOUYETA, HE
0oJiee 0HOM HErpyOOl OIMOKHU U OJTHOTO HEIOYETA.
— Omnenka «3» cTaBHTCS, €ClU pab0Ta BBIMOJTHEHA HE MOJTHOCTHIO, HO 00bEeM
BBITIOJTHEHHON YaCTH TAaKOB, IIO3BOJISCT MOJYYUTh MPABWIbHBIC PE3YJIbTATHI U
BBIBOJIBI: €CJTM B XOJI€ TIPOBEJICHHUS OIBITA U U3MEPECHHUH ObLUTH JOMYIIEHBI ONTHOKH.
— Ornenka «2» CTaBHTCS, €T paboTa BBIITOJTHEHA HE MMOJTHOCTBIO M 00BhEM
BBITIOJTHEHHOM YacTy paboT HE MO3BOJIST CJieaTh MPAaBWIbHBIX BBIBOJIOB: €CJIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCICHUS, HAOIIO/ICHUS TPOU3BOAMINCH HETIPABUIIBLHO.

KJ1acc
TOHYHOCTH

JlaGopaTopHbie padoThI

NHcTpyKUMOHHAS KapTa K JadopaTopHoii padote Ne 7

Tema 3aHsTHSA: OIIPENEICHNE YIECIBHOTO CONPOTUBIEHUS IPOBOJHUKA
Henb 3aHATHA: OIpEACIICHHE YIECIBHOIO  JJIEKTPUYECKOrO  CONPOTHBIICHUS
PE3UCTOPHOIO MPOBOJIA 10 TEXHUYECKOMY METOJY.
Ilepen HavasoMm 3aHATHS HEOOXOAUMO 3HATH: YTO TAKOE YIEIBHOE CONPOTUBICHUE
Y OT YEro OHO 3aBUCHUT; 3HATh MPUHLHUII JE€HCTBUE U3MEPUTEIBHBIX TPUOOPOB.
Ilocie oxkoHYaHUsI 3aHATHS HeO0XO0AMMO yMeTb: BBIYUCIATH  YAEJIbHOE
COMPOTHUBJIEHUE MPOBOAHUKOB JJI PA3IMYHBIX METAIIOB.
Oo6opynoBanme: xoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.
Conepxxkanue u Teopusi.
Krnacc ycTpoicTB, KOTOpble MPUMEHSIOTCS JUIsl U3MEPEHUS dJIEKTPUUYECKUX BEITUYMH,
Ha3bIBAIOTCS HJIEKTPOU3MEPUTENBHBIMU IPUOOpaMHU.

C

VIIECTBYIOT OOJIBIIOE KOJTMYECTBO PA3TUUYHBIX DJIEKTPOU3MEPUTEIBHBIX TPHOOPOB.

[To npuHLMIY JEHCTBUS 3JEKTPOU3IMEPUTENbHBIE TPUOOPHI MOAPA3ACIAIOTCS Ha
CJIEIyIOIME OCHOBHBIEC THUIIBL:

1. ITpuGopsl MAarHUTORIEKTPUIECKON CHCTEMBI A , OCHOBAaHHbIC HAa IIPUHLIUIIE
B3aUMOJCUCTBUS KATyIIKH C TOKOM KW BHEIIHEr0 MAarHUTHOIO IIOJIA, CO3J4aBaeMOIO
MMOCTOSIHHBIM MarHUTOM.

2. [1puGopsl 2JIEKTPOIMHAMUYECKON CUCTEMBI , OCHOBaHHbIC Ha MIPUHIIUIIEC
AJIEKTPOIMHAMHYECKOTO B3aUMOJICUCTBUS JIBYX KaTylIEK C TOKaMH, U3 KOTOPBIX OJIHA



HCTIOJABHMIKHA, a Apyrasd IMOABUIKHA.

3. ITpuGophl 3IEKTPOMArHUTHOM CHUCTEMBI { , B KOTOPBIX HCIOJb3YyETCS
MPUHLUN B3aUMOJCHCTBUS MArHUTHOTO IOJISI HEMOJBH)KHOM KaTyHIIKHM C TOKOM U
MOABMIKHOM KEJI€3HOM INIACTUHKY, HAMAarHMYSHHON YTUM IOJIEM.

4. TeruioBble W3MEPUTENbHBIE MPUOOPHI, MCHOJIB3YIOIIKUE TEIUIOBOE ICHCTBUE
AJIEKTPUYECKOr0 TOkKa. Harperas TOKOM MpPOBOJIOKA YJJIMHSIETCS, MPOBHUCAET, U
BCJICJICTBHE ATOTO MOJIBMKHAS YacTh MPUOOpA MOJy4aeT BO3MOXKHOCTh IMOBEPHYTHCS
Mo/ ICMCTBUEM MPYKUHBI, BEIOMparoleld 00pa30oBaBIIyIOCs CIA0MHY MPOBOJIOKH.

5. TlpuGopsl HMHAYKIHMOHHOW CHCTEMBI , OCHOBaHHbIC Ha NPUHLIUIIE
B3aMMOJICHCTBHUS BPAILAIOMIETOCS MArHUTHOTO IOJISI C TOKaMH, MHIYKTUPOBAHHBIMU
ATUM I0JIEM B MMOJABHKHOM METAJUIMYECKOM LUIUHAPE.

2

6. IIpubOpHI 3IEKTPOCTATUUECKON CUCTEMBI ¥ , OCHOBAHHBIEC HA MPHUHIUIIE
B3aMMOJICHCTBUS  IOJABWKHBIX M  HENOABIIKHBIX  METAJUIMYECKUX  IUJIACTHUH,
3apsKEHHBIX Pa3HOMMEHHBIMHU 3JIEKTPUYECKUMH 3apsJaMU.

7. IlpuOoOpsl TEPMODIEKTPUUYECKOM CHUCTEMBI, MpeACTaBISOIME Cco00M
COBOKYMHOCTh TE€pMONapbl C KAaKUM-JIMOO YYyBCTBUTEIIbHBIM IMPUOOPOM, HAMPUMED
MAarHUTOAJEKTPUYECKON CHUCTEMBI. M3MepsemMblil TOK, MPOXOJAsl 4Yepe3 TepMolapy,
CIIOCOOCTBYET BO3HUKHOBEHUIO TEPMOTOKA, BO3JICHCTBYIOLLETO Ha
MarHUTORJIEKTPUUYECKUN TPUOOD.

8. IlpubGopsl BHUOpPaIMOHHOW CHUCTEMbI, OCHOBAaHHbIE Ha MPUHIIMIEC
MEXaHUYECKOTr0 pe3oHaHca BubOpupyroomux Ten. [lpu 3agaHHON dYacToTe TOKa
HauOojee MHTEHCUBHO BHOPUPYET TOT M3 SIKOPHKOB JJIEKTPOMArHUTa, MEepUoj
COOCTBEHHBIX KOJIEOaHHUI KOTOPOTO COBIIAJAET C MEPUOIOM HaBA3AHHBIX KOJEOaHUH.

9. DneKkTpOHHbIE U3MEPUTETbHBIE MPUOOPHI - TPUOOPHI, U3IMEPUTEIHHBIC LEMU
KOTOPBIX COJEPKAT JJIEKTPOHHBIE AIEMEHThl. OHM HCIOJB3YETCS I U3MEPEHUHN
IIPAKTUYECKA BCEX DJIEKTPUYECKUX BEJIIMYMH, & TAKKE HEIJIEKTPUUYECKUX BEJIUYMH,
MpeBapUTEILHO NPE0OPa30BaHHBIX B AIEKTPUUECKHE.

[Io Tumy OTCYETHOrO YCTPOWCTBA pa3NUYalOT AaHAJIOrOBbIE U LHU(PPOBHIE
pUOOPBHIL.

XapaKTepUCTHKH 3JIEKTPOU3MEPUTEIbHBIX IPUOOPOB.

IIpenenom  u3MepeHMs DIEKTPOU3ZMEPUTENHLHOTO  MpuUOOpa  Ha3bIBaeTCA

MaKCUMaJIbHOE 3HAY€HUE U3MEpsieMOll (PU3NYECKON BEIMYUHBI X4y, KOTOPOE

BBI3BIBAET OTKJIOHEHUE yKa3aTesl IIKaJIbl IPUOOpa Ha BCIO IIKAITY.

YyBCTBUTEIBHOCTD § — 3TO CIOCOOHOCTH MpUOOpa pearupoBaTh Ha U3BMEHEHUE
U3MEpSIEMOM BEJIMUUHBI, T.€. BEJIMYMHA, KOTOpas MOKA3bIBAET, Ha CKOJIbKO JCICHUN
An mepemeniaeTcs ykasarelb npuOopa TpU HU3MEHEHUM 3HAUYEHUSI HU3MEpsieMOoi
BEJIMYMHBI Ax Ha €TUHHUILY:

_An
Ax,

Envaunel  w3MepeHusi 4YyBCTBUTEIBHOCTH 3aBUCUT OT pojia H3MEpsSieMOoi
BenmuuuHbI (1e1/B, nen/A u T.1.).

Ilena [ejeHMs YNCIICHHO paBHA 3HAYCHHUIO UW3MEPSEMOW BEIWYUHBI X,
BBI3BABIIICH OTKIIOHEHHE yKa3aTessl MpuOopa Ha OJTHO JICJICHHUE LIKAJIbI:
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MOTEPHTA

i NPOBOAHKMKO
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NENEHUS — 3TO KOJIMYECTBO
U3MEPSEMOU BEJINYVHBI,
IIpUXOJsLIeecss Ha  OJHO

JACJICHHC IIKAJIbI an6opa.
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hexpens

_ MaHr3HUH
KOHCTaHTaH
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YCTQHOBKM
119 |3

IIpuBenenHou
~ IOrpPelHOCTBIO TPHOOpPa
| \HA3bIBAETCH OTHOILICHUE

a0COJIOTHOM TOTPENIHOCTH
K HaumOOJbIIEMy BO3MOYXHOMY OTKIOHCHHIO ITOKa3arelisi Mpubopa (HOMUHAIEHOMY
MMOKa3aHUIO TIPUOopa):

Pa s o
= il

] 1o@s
. .

B nanHoii paboTe HaXOAUTCS YJEIbHOE CONPOTUBICHUE POBOJIHUKA. DIEKTPUUECKOE
CONPOTHUBJIEHUE XapaKTEPU3yeT MHPOTUBOACHCTBUE IMPOBOJHHUKA IMPOTEKAHUIO TOKA.

r=Y
J1J1s MOCTOSTHHOTO TOKa COIIACHO 3aKoHy OMa !
. R=p2
J1J1s1 OTHOPOAHOTO MPOBOJIHUKA C TTONEPEYHBIM CEUEHUEM SU JIITUHOM / ~
RS
OTKyZa MOJIy4YuM I (1)

VY aenbHOE NEKTPUUECKOE COIIPOTUBIIEHUE p SIBIISIETCS] XapaKTEPUCTUKON MaTepHraia
npoBoHMKA. OHO TaK)Ke 3aBUCUT U OT TEMIIEPATyphl IPOBOIHUKA, COTJIACHO 3aKOHY:

0 =p,(1+abd
9

re » U £ - COOTBETCTBEHHO YeIbHbIE CONPOTHBICHHS npu Temmeparypax 0 0C

u t 0C, @ — remmneparypHeIii kod(ppummenT conporusiaenns. Jlns meramios a 0, T.e.
MOBBIIIEHUEM TEMIIEPATYPbI COMPOTUBICHUE METAIIJIOB YBEJIIMUMNBAETCS.

Y aenpHOE COMPOTHBIICHNE PE3UCTOPHOTO TPOBOIA HA OCHOBAHUU OIPEICTUTCS
CeAYIOIIMM 00pa3om:

£S5

,0:1

IT
OJICTaBJIsISl B 3TO BhIpaxkeHue (5) u (6), noay4dum:



Onucanue yCTAHOBKY BUPTYaJIbHOM J1a00pPaTOPHOI padoThI

DKcrepuMeHTalIbHAsl YCTAHOBKA IpE/ICTaBiIeHa Ha PUCYHKE. B 1€eBOM HUXKHEM YTy
pacrosioxeHa MaHedb «IapaMeTpbl YCTaHOBKW», MOKHO YCTaHOBHUTDH CIEIYIOIIHNE
napaMeTpbl Takue, KaK JUIMHY AaKTUBHOM YacTH TPOBOJHUKA, €ro JuaMerp,
BHYTPEHHEE COIPOTUBIICHHE aMmIepMeTpa, Npou3BoibHO. CrpaBa pacmoyiokeHa
naHeNlb «MaTepHuall MPOBOJHUKAY», IO KOTOPOH MOXKHO BBIOpPATh MaTepUall: HUXPOM,
bexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO0 TTAHENN «JTUHEIKa» MOXXKHO H3MEPUTH
JINIMHY TPOBOMHWKA. MCMONb3ys MpeACTaBIEHHYIO YCTAHOBKY, JOCTHTAeTCs b
MOCTaBJIEHHOW JTJaO0OpaTOPHOUN padOTHI.

I1nan BbINOJIHEHNS PabOTHI
1. [leperiaute no ccbuike https://www.youtube.com/watch?v=g87ZvZSwnAmM
MPOCMOTPUTE BUJIEOYPOK KOTOPBIM TOSICHUT, KAaKuM 0O0pa3oM MPOBOJUTCA
nabopaTopHas paboTa B peasIbHBIX YCIOBHUSIX.
2. IlepeitauTe 1o cepuike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBIMNOJIHSWTE MOCJIEN0BATEIBHOCTD JEUCTBUM, OMIMCAHHBIX HUXKE.

1. 3apanue. Paccuumaiime yodenvHoe conpomueneHue HUXpoma, gexpeno,
MAH2AHUHA, KOHCMAHMAHA.
1. 3anmycTuTh BUPTYaJIbHBINA CTEH]I, BRIOEPUTE MaTepUall MPOBOJHUKA HUXPOM.
2. YcTaHOBHUTH, B COOTBETCTBHH, C BapUAaHTOM COBMAJAIONIEM C MociaeaHed mnudpoit
M0 CIHCKY TPYIIbl, OH HAXOAUTCA B KOHIIE JOKYMEHTa, JUIMHY AaKTUBHOM YacTu



MIPOBOJIHUKA /, €ro AuameTp d, a Takke BHYTPEHHEE CONPOTUBIICHUE aMIiepMeTpa R4.

3aHeCTH ATH JaHHBIE B Ta0IuILy 1.
3. ITpu noMolIu peryasiTopa ToKa yCTAaHOBUTh MPOU3BOJIbHOE 3HAYEHUE CUIIBI TOKA 14.

3anucath B Tabnuily 1 cOoTBeTCTBYIOIIECE eMy HanpsikeHue UR.

3. AHanoru4Hble U3MEPEHUS, ONMKUCAHHBIE B I1.3, MPOBECTH ISl HECKOJIBKUX 3HAYCHUIN
CHUJIBI TOKA.

4. Tlo panHpiM Tabmuubl 1 paccuuTaTh BETUYHUHY YJEIBHOTO CONPOTUBICHUS
poBoAHUKA 110 popmyie (2).

5. Paccuutath aOCONIOTHYIO U OTHOCHUTEIbHBIE TIOTPEIIHOCTH HU3MEpPEHUM
(npunoxenue 1).

6. BoimoHUTh aHaTOTUYHBIE NeUCTBUS M5 (hexXpelib, MAaHTaHWHA, KOHCTaHTaHa.
Tabmauma 1

Ne LA U, B p, Om'mm2/m | Hlapamerpsl

1 IaMETpP IIPOBOJHUKA:
d=...MM

JIUJINHA aKTUBHOU YacCTHU:
[=.... M

IUI0LIAIb ceueHMS
IIPOBOJIOKH:

BHYTPEHHE CONPOTUBJIEHUE

amrepmerpa
Rgq=...... A
2
3
CpCaHECC

6. Cnenaiite BBIBOI.

KoHTpoJibHBIE BOIIPOCHI
1.OT KaKuxX BEIUYUH 3aBUCUT AJIEKTPUUECKOE CONMPOTUBIICHHUE MMPOBOIHUKA?
2. Yxaxute QopMyiy /Ui pacuera COIPOTUBICHUS 1O pa3MepaM MPOBOJIHUKA.
3.0T KaKuX BEIUYMH 3aBUCUT yAEIBHOE CONPOTUBIICHUE POBOIHNKA?
4. HazoBuTe METOABI N3MEPEHNN CONTPOTUBIICHUS IPOBOIHHKA.
5. 3anumure QopMynbl A8 ONPENENCHHs CONPOTUBIECHHS IPOBOJHUKA B
TEXHUYECKOM MeToze? Kakue BEeMUnHbBI U3MEPSIOT B TOM METO/E?

Kontponupyemsbie komnerenuuu: OK 01-OK 07; JIL.1.-J1.6.; M.1.-M.6.; TL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30




Kpurepun ouenku:

— OmneHka «5» CTaBUTHCS, €CIIM YYaIIUHCS BBIMOJIHSAET paboTy B MOJHOM O0BEME C
cOoOMOICHUEM  HEOOXOJMMOM  TOCJICIOBATEIBHOCTH  TIPOBEJACHUS  ONBITOB U
U3MEPEHUI; CaMOCTOSATEIbHON paIroHaIbHO MOHTHPYET HEOOXOINMBIE
o0opyIoBaHUE; BCE OIBITHI IPOBOJHUT B YCIOBHSIX M PEXKUMAX, 00CCIECUHNBAIOITUX
MOJIYYCHUE TMPABUIBHBIX PE3YyIbTATOB W BBIBOJOB; COOJIIOMAECT TPeOOBAHUS TPABUII
0e30macHOCTH TPy/a; B OTUETE MPABWJIHBHO W aKKypPaTHO BBITIOJHSET BCE 3aIHCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCICHUS, TPABUILHO BBHITTOHICT aHATU3
ITOTPEIIHOCTEN.

— Omenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OICHKH «S5», HO OBLIN
JOMYIIIEHbl JBa-TPU HeJoYeTa, He Oosiee OJHOM HEerpyool OmuOKu U OJHOTO
HeI04ETa.

— OueHka «3» cTaBHUTCS, €ciM paboTa BBHINOJHEHAa HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHON YacTH TaKOB, MO3BOJSET IIOJIYYUTh TPABUIBHBIE PE3yIbTaThl M
BBIBOJIbI: €CJTM B XO/I€ MMPOBEICHUSI OTIBITa U U3MEPEHUM ObLTH JIOIYIIIEHBI OIIUOKH.

— OmeHka «2» cTaBUTCSI, €cld padoTa BBITIOJHEHA HE TIOJHOCTBIO M 00BEM
BBITIOJTHEHHOH dYacTH paboOT HE IO3BOJAT CHACNATh IPABHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOJII0ICHHUS TTPOM3BOIMINCH HEPABUIILHO.

JlabopaTtopHbie padoThI

JlabopaTopHast padora Ne 8
HcciienoBanue 3aBUCMMOCTH TeMIIEPATyPbl HUTH JIAMIIBI HAKAJIUBAHUA OT
HANpPSKEHHUs HA eé 3a:KuMax
Henab padoTsl: IpU yCIOBHUAX CBEYEHHUS HUTH HAKaJWUBAaHUS ONPEIEIUTH €€
TEMIIEPATYPY.
IIpuGopsl M nmpuHaLIEKHOCTH: Jamna HakanuBanus 220 B Ha mojacraBske,
BonpT™METp 220 B, ammepmerp 1A, perynupyemslii UCTOUHMK nutaHus 1 — 220 B,
OMMETp, COETMHUTENBHBIE NPOBOJIA.

Kparkasi Teopusi
DKCIIepUMEHTaIbHAsL MPOBEepKa HanboJiee paclpOCTPAHEHHBIX OBITOBBIX JaMII
HakaJMBaHUs MOITHOCTHIO 25, 40, 60, 75, 100 BT nmoka3biBaeT, 4TO UX COMPOTUBIICHUE

B XonoaHoM coctossauu npu 0 ©C cocraBmser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Owm, cooTBeTcTBEHHO. Torma OTHOIIECHUE
«TOPSYET0» CONMPOTHUBIIEHUS K «XOJIOAHOMY» paBHseTcs 12,45;
11,7; 13,25; 12,62; 12,4, a B cpenHem oHO cocrtaBisier 12,5. Jlamnbel HakanuBaHUs
MoiHoCcThI0 100 BT ¢ 2010r. He BhImyCcKaroTCH.

B pesynbTaTe n1amna HakaquBaHUs NMPU BKIOUYEHUH PaOb0TAET B IKCTPEMaTbHBIX
YCIOBHUSIX MPU TOKaX, KOTOPHIC IMPEBBIMIAIOT HOMUHAJIBHBINA, 4YTO MPHUBOAUT K
YCKOPEHHOMY HM3HOCY HMTH Hakajla U MPeKIAECBPEMEHHOMY BBIXOJY JIaMIIbl U3 CTpPOS,



OCOOEHHO TMpW TNPEBBILICHUAX HaOpsbkeHuss B nurTaromiet ceru. Ilocnennee
O00CTOSITENBCTBO MPHU  JJIMTEIbHBIX MPEBBIIICHUSAX HANPSHKEHUS OTHOCUTENBHO
HOMUHAJIBHOTO MPUBOJUT K PE3KOMY COKPAILIEHUIO CPOKA CITY>KOBI JTAMITBI.

Cpoxk ciry>k0bl JTaMIIbl HaKaJIMBaHUs KOJeOJIeTCs B IIUPOKUX IIpesieaax, HOTOMY
YTO 3aBUCHUT:

-OT KayecTBa COCAVMHEHUN B DIIEKTPOIPOBOJKE M CBETWIBHHMKE; . OT

CTaOMIBHOCTH HOMUHAJIBHOTO HAIPSKEHUS;

-OT HAJINYUS WIH OTCYTCTBHSI MEXaHUYECKHUX BO3ACHCTBUI HA JaMITy, TOJYKOB,

COTPSICCHMIA, BUOpAITHi;

-OT TEMIIEPATYPhI OKPYKAIOIIEH CpEebL;

-OT TUIIa TPUMEHEHHOTO BBIKIIOYATENSI U CKOPOCTH HApPACTAHMSI BEJIMYMUHBI TOKA

IpH MOJa4ye MUTAHUS HA JIaMITy.

[Ipu npopomKUTENbHOM paboTe JamMIbl HAKAJMBAHMS €€ HUTh Hakaia MoJj
BO3JIEHCTBHEM BBICOKOW TEMIIEpaTyphbl HarpeBa MOCTENEHHO UCTapseTCsl, YMEHbIIAsACh
B TMaMeTpe, pBeTcs (Meperopaet).

UYem BbIIIE TEMIEpaTypa HarpeBa HUTH Hakaja, TeM OOJbllIe CBETa WU3JIydaeT
nammna. [Ipu 3TOM UHTEHCUBHEE NMPOTEKAET MPOLIECC UCTIAPEHUSI HUTH, U COKpAIaeTCs
CpoK ciykObl Jlamnbl. [loaTOMy JUIsl JlaMIl HakaJlMBaHUs YCTaHAaBJIMBAETCS Takas
TeMIepaTypa HaKajla HUTH, IIPU KOTOPOil oOecrieunBaeTcs HEOOX0AUMas CBETOOTIaya
JaMIbl ¥ ONpeleJIeHHAs! TPOJOJIKUTEIBHOCTD €€ CIIYKOBbI.

Cpennsisi NpOJOIKUTENBHOCTh TOPEHUST JJaMITbl HaKaJWBaHUS MPU PACUYETHOM
HanpsbkeHuu He npesbimaer 1000 gacos. Ilocne 750 yacoB ropeHust CBETOBOM MOTOK
CHWKaeTcs B cpenHeM Ha 15%.

Jlamnipl HaKaNMBaHUSL OYEHb YYBCTBUTEIbHBI 1K€ K OTHOCUTEIBHO HEOOJIBILIUM
MOBBIIICHUSM HANPSKEHUA: PU MOBBIIICHUH HANPSKEHUs Bcero Ha 6% CpoK CITyKObl
cHmkaercss BaBoe. [lo 3Toll mpuuMHE JaMmbl HaKaJUMBaHUSA, OCBEILAOIINE
JIECTHUYHBIE KJIETKH, JIOBOJIBHO YaCTO MEPETOPAIOT, TAK KAK HOUBIO AJIEKTPOCETh MAJIO
Harpy’ke€Ha 1 HallpsHKEHHUE MOBBILLIEHO.

CornacHO KJIaCCMYECKOW 3JEKTPOHHOM TEOPUM METaUIMYECKUE MPOBOJAHUKH
MMEIOT KPUCTAIUIMYECKYIO CTPYKTYPY. B y311ax KpuCTaINIM4eCKON peIETKH HaXOAATCS
MOJIOKUTENbHBIE HMOHBL, @ B IPOCTPAHCTBE MEXKJIYy HOHAMHU HMEIOTCS CBOOOJHBIC
AJIEKTPOHBI,  KOTOPBHIE  COCTaBISIOT  "2JIEKTPOHHBIM  Ta3",  3aIlOJIHAIOLIAN
KPUCTAJUIMUECKYI0 peméTrky. CBOOOIHBIE SJEKTPOHBI, KaK M MOJEKYJbl Trasa,
COBEpPIIAIOT Xa0TUYECKOe OECMOpsAIOYHOE TBUKEHHE, CKOPOCTh KOTOPHIX 3aBUCUT OT
TeMrepaTypbl. IIpy 3TOM KaKIplii ONMHMCHIBAET CIIOKHYIO TPAEKTOPHIO, MOJOOHYIO
TPAEKTOPUHM MOJIEKYJbl ra3a WM YACTHIIbI, COBEPIIAIOIIECH OPOYHOBCKOE JBUKEHUE
(puc. 1).

BenenctBue 6ecnops/I04HOCTH TEIJIOBOTO JBUXKEHUS KOJUYECTBO JIEKTPOHOB,
JABUKYIIUXCS B JIIOOOM HAMpaBJIEHUWU, B CPEJHEM BCETJla PaBHO YMCIY 3JIEKTPOHOB,
NEepEeMELIAOINXC B MPOTHBOIIOJIIOKHOM HampasieHuu. Iloatomy, B OTCyTCTBHH
BHEIIHErO0 TMOJs, CYMMAapHbId 3apsji, NEPEHOCUMBIH JJIEKTPOHAMH B JIHOOOM
HaIlpaBJICHUH, PaBEH HYJIO, T.€. B METAJJIE HET JIEKTpUYecKoro Toka. [Ipu coznanun
Pa3HOCTH IOTEHLHAJOB HAa KOHIAX METAJNIMYECKOTO MPOBOJAHMKA, B IPOBOJIHHUKE
HOSIBJIIETCSA DJIEKTPUUECKOE IoJie, MOJ JCHCTBHEM KOTOPOTO 3JIEKTPOHBI OOpETYT
YaCTUYHO  YNOPSJOYEHHOE JABWKEHUE B  HAIPABJICHUHU, MPOTUBOIIOJIOKHOM



HAIPAaBJIECHUIO NOJA (T.K. EKTPOHBI 001a1al0T OTPULIATENBHBIM 3apsioM). I[oaromy
Py HAJIMYUU BHEUIHETO MOJisi (DAKTUUYECKOE NIBHIKEHHME 3JIEKTPOHOB MPEACTABIISIET
co00ll cymMMy OECHOpsSIOYHOIO W YMNOPSJOUYEHHOTO ABMKEHUH, YTO MNPUBOJIUT K
MOSIBJICHUIO IIPEUMYILECTBEHHOIO HAIPABJICHUsI JBIKEHUA. KOIMUECTBO 3JIEKTPOHOB,
ABMDKYIIMXCS TPOTUBOIMOJIOXKHO IMOJIF0, OyJeT OoJiblIe KOJUYECTBA 3JIEKTPOHOB,
[IEPEMEINAIOIINXCST B HAIIPABICHUM IIOJIsI, CJIEAOBATEIbHO, BO3HUKAECT IIEPEHOC
JIIEKTPUYECKOr0 3apsa B HAIPaBICHUM, IIPOTHUBOIIOJIOKHOM IIOJIIO, KOTOPBIA M
Ha3bIBAIOT 3JIEKTpUUecKUM TokoM. Ha puc.10 mpencraBiieHa TpaeKTOpUs JIBUKECHUS
ANIEKTPOHA B IIPUCYTCTBUM HJIEKTPUYECKOTO ITOJIS.

[Ipr Hanuyuu NOJST HA KaXIBIM DJIEKTPOH JEHUCTBYET CWJIa PaBHAs €M, MOJ
JNENCTBUEM KOTOPOU JIEKTPOH JIBUXKETCS YCKOPEHHO. [Ipu cBOEM IBM>KEHUM DIEKTPOH
CTaJKMBAETCA C MOHAMM KPHUCTAUIMYECKOW pEIIETKH. B MOMEHT yaapa aleKTpoH
OTJAeT 4acTh WM BCIO J3HEpruro umoHam. Ilocie 3TOro cHoBa mox ACUCTBUEM CHII
ANEKTPUYECKOTO TOJISI YCKOPSIETCS, YBEIWYUBAET CBOIO CKOPOCTb M CHOBA IIPU
CJIIEIYIOIEM COYNAPEHUU C MOHOM OTHACT CBOIO DHEPIHI0 OCTOBY KPUCTAJIMYECKOMN
PEILIETKY.

0100090000038d00000002001c0000000000040000000301080005000000060200000
000050000000c02c¢900c900040000002e0118001c000000f6021000070000000000bc0
2000000cc0102022253797374656d0075604bcf0001e5£3758022{f7501000000387b18
170b000000040000002d010000040000002d01000004000000020101001c000000fb02
a4ff0000000000009001000000cc0440002243616¢6962726900000000000000000000
000000000000000000000000000000040000002d010100040000002d0101000400000
02d010100050000000902000000020d000000320a560000000100040000000000c¢800
c8002000360005000000090200000002040000002d010000040000002d01000003000
0000000

Puc.1. Tpaektopusi IBUKEHHUS DJIEKTpOHA: a) 0e3 moisi; 0) B AIEKTPUUYECKOM
I10JIE HAIIPSKEHHOCTBIO E.

OHeprus, nepefaHHass MOHAM KpPUCTAJUIMYECKOW PpELIETKH, IIPEeBpallacTcs B
SHEPrur0 OeCHopsSA0YHOr0 KOJIEOATENbHOTO ABM)KEHHUS HOHOB, T.€. B TEIUIO. OTHU
CTOJIKHOBEHHMSI NPUBOJAT K 3aTPYJHEHUIO HAIPABICHHOTO JIBM)KECHMS 3JIEKTPOHOB, K
CO3aHUI0 CONpOTUBIEHUS. C TOUKM 3pEHUS KIACCUYECKOW AJIEKTPOHHOM TEOPUH J1BA
dakropa: 1) ywactue OSIEKTPOHOB B XaOTHUYECKOM JIBIDKEHUHM (Hapsaxy ¢
HaIlpaBJICHHbIM) U 2) HAIMYUE COYJAPEHUI JIEKTPOTEN C HOHAMH KPHCTAIIMYECKOM
pElIETKN BOCIPUHHUMAETCA KaK JJIEKTPUYECKOE COINPOTUBIICHHE ITPOBOJHMUKA
ANEKTPUYECKOMY TOKY.

C yBenM4eHUEM TEMIEPATYPhl BO3PACTAET CKOPOCTh XaOTUYECKOTO JBUKEHUS,
a TAKXKE€ YHCIIO COYHApEHUN DIIEKTPOHOB, YTO MOJDKHO NPUBECTH K YBEIWYEHUIO
CONPOTHUBJICHUS ITPOBOAHUKA.

OKCHNEPUMEHTAIBHO  YCTaHOBJIEHO, 4YTO JUIA  METauIOB  yBEIMYCHHE
COIPOTHUBJIEHUS C TEMIIEPATYPON BBIPAKAETCS 3aBUCHMOCTBIO:

R, =R,(1+ at) (1)

rae R() — COIpOTUBIIEHME MPOBOJHUKA IIpU TEMIIEparype 00C, R; —
COIPOTHUBIICHUE IIPOBOJIHUKA pu TeMIIeparype t,



0100090000038d00000002001c0000000000040000000301080005000000060200000
000050000000c02¢900c900040000002¢0118001c000000f6021000070000000000bcO
2000000¢c0102022253797374656d0075604bct0001e5£3758022£t7501000000387b18
1706000000040000002d010000040000002d01000004000000020101001c000000{fb02
a41f0000000000009001000000cc0440002243616¢6962726900000000000000000000
000000000000000000000000000000040000002d010100040000002d0101000400000
02d010100050000000902000000020d000000320a560000000100040000000000c800
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0000000— Ttepmudeckuii KOA(PGUIMEHT COMPOTUBICHHUS JaHHOTO MeETauia, OH
MOKAa3bIBACT HA KAKYIO0 YACTh M3MEHSCTCS COMPOTHBIICHHE MPOBOJHUKA TPHU HATpPEBE
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ero #a 19C. V uncrpix MeramioB mopsiaka 1077/ IPaayc |y crutaBoB MeHbline. Y

BoJIb()pamMa, U3 KOTOPOro U3rOTOBJICHA HUTh UCCIIeTyeMOH jJamIibl 4,8 10-3°Cc 1.,
N3 popmyinbl (1) MOKHO ompenenuTh TEMMEpaTypy pacKai€éHHOM HUTH, €CIH
M3BECTHBI €€ COINPOTUBIIEHUE Ry MPU TOM TEMIIEPATYPE U CONPOTUBIICHUE HUTU R()

npu temnepatype 00C:

t — RI-'_R‘J
aRy 2)

IMopsaaok BbINOTHEHUs] padOThI

Homunansnas Hanpsoxenue

Temme-
MOIITHOCTD U,B Cuna
MOILIHOCTS, CompoTHUBIEHUE paTypa
No TTaMIIBI, TOKA B
notpebisieMas [HHTH Hakana Rt, Hakana t,
oneitalP, BT imamIie .
imammoii P, Bt |Om 0
I, A C

1.3mepbTe 3JIEKTPUYECKOE COMPOTUBICHUE HUTH JIaMIIbl HaKaJIUBaHWUS TPHU
KOMHATHOM TeMIepaType ¢ MOMOIIbI0 OMMETpA.
2.CobepuTe 2JIEKTPUIECKYIO IIEMb COTJIACHO CXEME:



Puc. 2. Cxema ycTaHOBKH

2.Bpruncnute 3Ha4€HUE R() 3IEKTPUUYECKOTO COMPOTUBIICHUS HUTH JIAMIIBI TPH

0 °C. Tepmuueckuit KOXQPUIUEHT 0O IJIEKTPUYECKOTO COMPOTUBICHUS

BOJIb()paMa Mnpu 3HAYEHUAX TeMIepatypsl, 0au3kux k 0 °C, paBeH mpUMEpHO
4,8-10-3°C -1,

3.IloakirouuTe YCTAaHOBKY K HMCTOYHHMKY MHTaHUSA, COOJIOAas TMOJSIPHOCTb.

N3mepbTe cuiay TOKa B IENM MPU pa3HbIX 3HaueHHsX U Ha KOHIIAX HUTH

HaKaJIMBaHUS JIaMIbl OT MHMHHMAJILHOTO CBEUYCHHUS JIO MAaKCHMAaJIbHOTIO.

Berunciaure 53JIEKTpUYECKOE COMPOTHBICHHE Ry HUTH JaMIlbl B HarpeTom

COCTOAHUU.
° U
ET

ITo HalieHHBIM 3HAYEHMSM 3JIEKTPUYECKOTO COIPOTUBIIEHUS HUTH JaMIlbl R(), Ry u

U3BECTHOMY  3HAYEHHIO  TEPMHUYECKOr0  KO3(pHIMEHTAa  DIEKTPHUYSCKOTO
COINPOTHBIICHUS BOJIb()pamMa BBIUUCIUTE TEMIIEPATypy ¢ HUTH JIAMIBI IO (QopMmyIie
t—Rg
aRg |

OueHnTe rpaHulbl MOTPEIIHOCTEN U3MepeHUid. Pe3ynbTaThl U3MEpEHUN U
BBIYHCIICHU 3aHECUTE B OTYETHYIO TaOIUILy.

4.HOCTpOI>iTC Fpa(bI/IK 3aBUCUMOCTHU TCMIICpATYpPbl HHUTH HaAKaJWBaHUA OT
HAIIPSOKCHUA HA €€ 3aKUMaXx.

5.Cnenaiite BBIBOJI.

KonTpo/bHBIE BONPOCHI
1.ITouemy 2n€KTpUUECKOE CONMPOTUBIIEHUE METAJUIOB 3aBUCUT OT TEMIIEPATypPbI?
2.KakoBbl OCHOBHBIE MCTOYHUKH MOTPEIIHOCTEH M3MEPEHUH B JIaHHOM
AKCIIEpUMEHTE?
3.Ilouemy B naHHON pabOTe IEKTPUUECKOE COMPOTHUBIIEHUE HUTH JIAMIIbI IIPU
KOMHAaTHOM TeMIlepaType MOXKHO CUUTaThb MPUOJU3ZUTENBHO PAaBHBIM €€
ANEKTPUUYECKOMY cONpOoTUBIeHUto pu 0°C?

Konrponupyemsie komnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;




JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— Omenka «5» CTaBUThCS, €CIIM yUYalUHCS BBIMOIHSAET pabOTy B MOJHOM OOBEME C
cOONIO/IecHneM  HEOoOXOJMMOW  TOCJIEOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
U3MEPEHU;  CaMOCTOSITEIbHOM  palMOHAIBHO  MOHTHPYET  HEOOXOIUMBIC
000OpyZI0OBaHUE; BCE OMBITHI MPOBOAWT B YCJIOBHSIX M PEKUMAax, 00€CIIEUNBAIOIINX
MOJIyYE€HHE TPABUWIbHBIX PE3YJbTATOB W BBIBOAOB; COOIIO/IaeT TpeOOBaHUS MpPaBUI
0€30MacHOCTU TpyJa; B OTUETE MPABWIBHO M AKKypaTHO BBIMOJIHSET BCE 3aIlHCH,
TaOJIUIbI, PUCYHKH, YEPTEKHU, TpaQUKH, BHIYUCICHUS; MPABUILHO BBIMOJHICT aHAIU3
IIOIPEITHOCTEMN.

— OueHka «4» CTaBUTCS, €CJIU BBINIOJHEHBI TPEeOOBaHMS K OIEHKH «5», HO ObUIH
JOMyUIeHbl JBa-TpU HeaodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HeJloueTa.

— Omnenka «3» craBuTcs, ecid paboTa BBINOJIHEHAa HE TMOJHOCTHIO, HO O0BEM
BBITIOJTHEHHOM YacTW TaKOB, IO3BOJISIET TOJNYyYUTh MpPaBUJIbHBIE peE3yJbTaThl U
BBIBOJIBL: €CJIM B XOJI€ MPOBEJICHHUS ONBITA U U3MEPEHUM ObLIN JOMYIIEHBI OIITMOKH.

— Ormenka «2» craBuUTCs, €ciau paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJITHEHHOW YacTH pPabOT HE TMO3BOJSAT CJelaTh MPABWIHHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOTIOICHUS TPOU3BOMIINCH HETIPABIIBHO.

JlaGopaTopHblie padoThI

HNHcTpyKInoOHHAsA KapTa K JadopaTopHoii padote Ne 9

Tema 3ansaTus: onpenenenne KII/I anexkrpuueckoro HarpeaTesns BOJIBIL.

eap 3aHATHA: HAYYHUTHCSA, OKCIEPUMEHTAIBHO  onpenensate  KII/]
AJEKTPUYECKOTO HarpeBaTes BOBI.

Ilepen Havasom 3aHsATHS He0o0XoaAMMO 3HAThL: uro Takoe KIIJI temnoBoro
JIBUTATEJIS, TIO Kakoil (hopMyJie OH pacCUUTHIBACTCS.

Ilocie oxkoHYaHHMs 3aHATHS Heo0X0AMMO yMeThb: paccuntbiBarh KII/]
AJIEKTPUYECKOTO HarpeBaTessi BOJIbI.

Oo6opynoBanme: kommbiorep, MHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.

MoJiekyJibl COCTOSIT U3 aTOMOB TO €CTh JJII TOTO YTOOBI Pa3AeuTh MOJEKYJIbI
HA aTOMBI HAJI0 OCIAOWUTHh CUJIYy TPUTSDKCHHS aTOMOB M BBITIOJIHUTH PaboOTy TO €CTh
MOTpaTuTh SHepruro. [Ipu oObeaMHEHNN aTOMOB B OOpa30BaHHWM MOJIEKYJ DHEPTHUS
OTAENSAETCS.



IIpu cropanum TOIUIMBA OTHENAETCA DSHEPIUs. 10nIueoMm Ha3bIBAETCS TOpIOYeEe
BEUIECTBO, MCIOJb3yeMOE€ B KaueCcTBE MCTOYHUKA TOJYyUYEHHUsS] TEIUIOThl B
HPHEPreTUUECKUX, MPOMBIIUIEHHBIX U OTONUTEIbHBIX YCTAaHOBKAaX. B 3aBHCHUMOCTH OT
TUIIAa peakUuid, B pe3yibTaTe KOTOPBIX BBIAEISIETCA TEIUIOTa W3 TOIUIMBA,
pa3MyaloT opeaHuieckoe 1 s10epHoe monauso.

B OpPraHnYCCKHX TOILUIMBAX TCILJIOTA BBIACIIACTCA B PC3YJIbTATC XUMHYECKOM PCaKInu
OKHUCJICHHA CT'0 I'OPHOYHX yacTe P y4aCTHHU KHUCJIOPOJ4d, 4 B AACPHBIX TOINIMBAX — B

pe3ynbTaTe pacnaja JAeJIeHUs A1ep TSHKEIbIX 3JIEMEHTOB (ypaHa, INTyTOHHS U T.1.).

Knaccudukanus  opraHMdeckux  TOIUIMB 1O  arperaTHOMY  COCTOSIHHUIO.

Tommuso ArperaTtHoe COCTOSIHHE
TBepaoe Kunkoe ["a3000pa3Hoe
[Tpuponnoe Jlposa, Topd, Oypsie Heds [Tpupoanslii ras

Y KAMEHHBIE YTJIH,
AHTPALNT, TOPIOYUE

CIIaHLBI
HckycctBeHHOE | J[peBecHBIN yroib, MasyT, KkepocuH, ["a3e1 HEPTSIHOM,
IIOJIYKOKC, KOKC, OEH3HH, COJIIPOBOE KOKCOBBIH,
YTOJIbHBIE U MacJi0, ra30ib, TE€HEPATOPHBIN,
Top(dsiHbIE OPUKETHI NIEYHOE TOIUIMBO JIOMEHHBI, Ta3
ITOA3EMHOU
razodukamnuu

N3mepenune KIIJl ycTaHOBKHM € 3JIEKTPUYECKAM JBHUTaTesIeM. Bbl TOMHUTE, 4TO
KIT[ (xoadduimeHT mojge3HOro JeWCTBHUSA) HA3bIBA€TCS OTHOIICHHE II0JIC3HOM
paboOTHI K TIOJIHOK paboTe, BRIPAXKCHHOE B IIPOIICHTAX:
n=Qm /As, (1)
rje rae A3 — paboTa ToKa B BoJIOHArpeBaresie 3a Bpems T- onpeessercs no Gopmyie:
A3=1-Ur, (2)
rae Qn —KOJIMYEeCTBO TEIUIOThI, KOTOPOE MOILIO HAa HarpeBaHUE KaJOPUMETPA U BOIBI
B HEM OT TEMIEpPaTyphl t] 10 TeMIEpPaTyphI tD:

Qn =cpmp (2 —t]) + cxmy (12 —t1) (3).
[Tocne noacranoBku (2) u (3) B popmyny (1), mosydum 3HaUeHUE

_ (cgmy +cemy ) (ta—tq)
n= U T '
KIII:

Onucanne yCTAHOBKHM BUPTYAJbHOM J1a00PATOPHOH PadoThI
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KaJIOPUMETPa» BHIOOD
Maccy KaJlopuMeTpa u

~ Maccy BOJBI, KOTOpast
Oyzet B HeM. [TaHens: «MaTepuan KaJOpUMETPay - AJId BEIOOpa MaTepuana: Meb,
ATIOMMHMI, CTaJlb, KeJe30. BhIlle eCTh aHENb «IIapaMETPhl BOIBDY, T MOKHO
BBIOPATh HAYATHEHYIO TEMIIEPATYPBI BOJBI U €€ 00BEM.

CrneBa naHenb «rmapaMerpa ToKa B JIEKTPUUYECKON LEenny», Oaarogapst KOTOPO MOYXKHO
BBIOpATh HAIPSKEHUE, KOTOPOE CO3/1a€T UCTOYHHUK TOKA. C OMOIIBIO KHOMKHU «ITYCK»
HAaYHETCs MPOLECC HarpeBaHUe BOJIbI B KaJJOPUMETPE, T0KAABIINCH, KOTIa
TeMIiepaTypa JOCTUTHET TEMIEPATYPhl KUTIEHUS (TEPMOMETP PACIIONIOKEH CJIEBA )C
MOMOIIBIO KHOTKH Nay3a MO>KHO OCTAaHOBHUTH MPOLECC U 3a(DUKCUPOBATH BpPEMS,
MMOKAa3aHHOE B KpallHEM HM)KHEM IIPaBOM YTIIy.

Hcnonp3ys peCTaBICHHYIO YCTaHOBKY, TOCTUTACTCS 1I€TTh TIOCTABICHHON
nabopaTopHOil pabOTHI.

Ils1an BbINMOJIHEHHUS PadOThI

1. Ilepeitaute mo ccplike https:/ www.youtube.com/watch?v=6PIvTC3-ObE
MPOCMOTPUTE BHUJIEOYPOK KOTOPBIM TOSICHUT, KAaKUM 00pa3oM MPOBOJUTCS
nabopaTtopHas paboTa B peaIbHBIX YCIOBUSIX.

2. Ilepeitaute no ccwuike http://mediadidaktika.ru/mod/page/view.php?id=478

Y BBINIOJIHSUTE MOCJIEI0BATEIILHOCTD JCUCTBUIMA, OMMMCAHHBIX HIXKE.

1. 3apanue. Paccuumaiime KII/[ snexmpuueckozo nazpeeameisi 600l
1. 3anmycTuTh BUPTYJIbHBIA CTEH]
2. BeiOpaTh BelecTBO, U3 KOTOPOTO M3rOTOBJIEH KAJTIOPUMETP, €ro Maccy U 00bEM
BOJIbI B COOTBETCTBUM C HOMEPOM BapHUaHTa, COBMAAAIOIIEM C TOCIeHeN (PO Mo
CIUCKY I'PYIIbl, OH HAXOAUTCS B KOHLE JOKYMEHTA.
3. BoiOparh (IIpOM3BOJILHO) HAuyaJbHYIO TEMIEpaTypy BOABl U HANpSIKEHUE Ha
MCTOYHHKE TOKa.
3 3HavyeHus BCEX M3MEPEHHBIX (3aJJaHHBIX ) BEJIMYHMH 3aITUCaTh B TAOJIHUILY.
4 Knonkoit «ITYCK» HauaTh HarpeBaHre BOJAbI U NMPEKPATUTH €0, HA)KaB HA KHOIKY
«ITAY3A» npu [oCTHKEHUM TeMmiepaTypel kunenus. Ilpy HeoOxoaumocTu



ITOBTOPEHUS IKCIIEPUMEHTA BOCTIOJIb30BaThCsI KHONKON « CBPOCy.

5. 3anucath B TaOJAUILy BpeMsl HArPEBaHMsI U KOHEUHYIO TEMIIEpaTypy BOJIBI.

BemecTtBo 3HavyeHue nucatb 0e3 okpyrJaeHus!!!
KaJopuMeTpa

VY nennHas VY nenpHas

TEIIOEMKOCTh TEeIUIOEMKOCTh ~ BOJIbI

BEILIECTBA cg , Jx/ (kr- OC)

KaJjopumeTpa  Cg,

JIx/ (xr- OC)

Macca OO0BéM BOIBI V, 11

KaJIOpUMeTpa MK,
KT

Cuma Toka I, A

Macca Boapl mg, KI

Hanpsxenne U, B

Havansuasa

Temriepatypat |, ©
C

Bpems HarpeBanus
T, C

Koneunas
temmneparypa t, o C

6. BeImoJIHUTE BEIYMCIICHUS.

7. B BBIBOZIE YKAXKUTE MTOTYyUYEHHBIN pe3ysbTaT usMepenus KII/I.

KonTpoJibHBbIE BONIPOCHI
1. Kakoe xommecTBo Temiorsl Qgp Paccesiock B OKPYKAOIIYIo cpeny? CKOIBKO

MPOLIEHTOB COCTABJISIET 3TA BEJINYMHA OT KOJIMYECTBA TEIUIOTHI, BHIEIUBIIETOCS B
HarpeBaTeIbHOM JJIEMEHTE?
2. U3menutcs mu KIIJl narpeBarens, eciid yBeJIMUUTh BpeMsl HarpeBaHus (Harpumep,
1o nonyyaca)? Ecnu aa, To kak? OTBeT 000CHYMTE.

HauvanbHbie JAaHHBIC I10 BAPpHAHTAaM K 3aJIldaHUAM

['pynma BemectBo Macca OO0BEM BOIBI
KaJIopuMeTpa KaJIOpUMETpa
1 JKENe30 0,2 xr 271
2 AIIOMUHUU 0,2 kr In
3 MeEJb 0,2 xr 21
4 CTallb 0,2 kr 21
5 JKEJIe30 0,4 xr 21
6 aJIIOMUHUI 0,4 xr I n
7 M€EJIb 0,4 xr I n
8 cTajib 0,4 xr I n
9 JKeIe30 0,5 kr I n
0 aJIIOMUHUI 0,5 kr In

KoHTponupyembie KOMIIETEHIIUU

: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;




JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— Omenka «5» CTaBUThCS, €CIIM yUYalUHCS BBIMOIHSAET pabOTy B MOJHOM OOBEME C
cOONIO/IecHneM  HEOoOXOJMMOW  TOCJIEOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
U3MEPEHU;  CaMOCTOSITEIbHOM  palMOHAIBHO  MOHTHPYET  HEOOXOIUMBIC
000OpyZI0OBaHUE; BCE OMBITHI MPOBOAWT B YCJIOBHSIX M PEKUMAax, 00€CIIEUNBAIOIINX
MOJIyYE€HHE TPABUWIbHBIX PE3YJbTATOB W BBIBOAOB; COOIIO/IaeT TpeOOBaHUS MpPaBUI
0€30MacHOCTU TpyJa; B OTUETE MPABWIBHO M AKKypaTHO BBIMOJIHSET BCE 3aIlHCH,
TaOJIUIbI, PUCYHKH, YEPTEKHU, TpaQUKH, BHIYUCICHUS; MPABUILHO BBIMOJHICT aHAIU3
IIOIPEITHOCTEMN.

— OueHka «4» CTaBUTCS, €CJIU BBINIOJHEHBI TPEeOOBaHMS K OIEHKH «5», HO ObUIH
JOMyUIeHbl JBa-TpU HeaodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HeJloueTa.

— Omnenka «3» craBuTcs, ecid paboTa BBINOJIHEHAa HE TMOJHOCTHIO, HO O0BEM
BBITIOJTHEHHOM YacTW TaKOB, IO3BOJISIET TOJNYyYUTh MpPaBUJIbHBIE peE3yJbTaThl U
BBIBOJIBL: €CJIM B XOJI€ MPOBEJICHHUS ONBITA U U3MEPEHUM ObLIN JOMYIIEHBI OIITMOKH.

— Ormenka «2» craBuUTCs, €ciau paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJITHEHHOW YacTH pPabOT HE TMO3BOJSAT CJelaTh MPABWIHHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOTIOICHUS TPOU3BOMIINCH HETIPABIIBHO.

JlaGopaTopHblie padoThI
JlabopaTopHnast padora Ne 10
JKcnepuMeHTAIbLHOE ONpe/e/ieHre y1eJbHOro CONMPOTUBJIEHHUS MPOBOITHUKOB

Heab padoThl: onpenenuTh cpeHEE 3HAUCHUE TEMIIEPATYpHOTo Ko3ppuuueHTa
COMPOTHUBJICHUS MEHU.

IIpubopbl U NPUHAMJIEKHOCTU: MPUOOP VISl ONPENEICHUS] TEMIIEPaTypHOro
Kod(duIeHTa  CONMPOTHUBIICHUS METAJUIOB, BblpsMutTenbr BC-24M, Habop
IPOBOJAHUKOB, aMIIEPMETP, BOJBTMETP, TEPMOMETP TEXHUUYECKUH, KOMIUIEKT
IIPOBOJIOB.

KPATKASA TEOPUSA
XapakTepUCTUKON NPOBOASIIMX CBOWCTB Marepuana IMPOBOJHUKA SIBISETCS
YAEIBbHOE COMPOTUBJIEHUE, T.€. CONPOTUBICHUE POBOJHNUKA, UMEIOLIETO MONEPEUYHOE
CEUCHHE, PABHOE EIWHHIE IUIOIAAA, W JUIMHY, PAaBHYK €IWHULE IIUHBL. Ecinu
IPOBOJHKK C yJCIbHBIM CONMPOTHBJIEHHEM P uMeeT mo Bceil anuHe [ OJMHAKOBOE
ceyenue S, TO €ro COMPOTHBIEHUE MOKET OBITH HOACYUTAHO IO POpMyIIe



[ (1)
R= pE
YHeHBHoe COIIPOTHUBJICHHUC IIPOBOAHHMKA 3aBHCUT B O6H16M cjJIyda€¢ OT MHOI'MX
(baKTOpOB: TEMIIEPATYPHI, MEXaHHUECKHUX Ie(POPMAIlii, HAIPSHKEHHOCTH MAarHUTHOTO
mojis1, B KOTOPOC IIOMCHICH IIPOBOJHUK, H T.II. OTH 3aBHCUMOCTH IIHUPOKO
HCIIOJIB3YCTCA B I/ISMepI/ITeHBHOﬁ TCXHUKEC U aBTOMATHUKCE.
3aBHCHMOCTb CONPOTHBICHUS OT TEMIIEPATyphl B OOIIEM BHIE MOKET OBITH

BbIpa’kK€Ha MHOTOYJICHOM
_ 2 2
R, =R, [1+o(t; — 1) +B(t; —1y)* +..] (2)
rme O u P - cpennue 3HAauCHWS TeMIepaTypPHBIX KOIOOUIMEHTOB, ONMPEIeIIeMBIX

OIBITHBIM IyTeM, K, u Rti - COIIPOTUBJICHUS NpU HayanbHOH (f() n KoHeuHOH (I;)

)
TeMmneparypax. B HeOoibIIMX HHTEpBajgaX H3MEHEHUs] TEMIIEpAaTyp 4acTo OBbIBAET
JIOCTATOYHBIM MPU PaCUETe OTPAHUUUTHCS ABYMS ujeHaMHu psajaa popmyisl (2). B sTtom

ciydae popMyra AJist OonpeeseHus COPOTUBIICHUS] UMEET BUI:
R, =R, [1+a(, —1)] 3)

3HaueHns O HE SBIAIOTCS TIOCTOSHHBIMA M HU3MCHSIOTCS C HW3MCHCHHEM
TEeMITepaTypbl, OJTHAKO B HEKOTOPBIX TEMIIEPATypPHBIX HHTEPBaAIaX 3TOT KOADPHUITUCHT
MO>KHO XapaKTepHU30BaTh CPEIHUM 3HAUEHUEM TEMIIePaTypHOro KodppuiueHTa.
[Ipumensiemplii B pabore mpubop (puc. 1) s
OTIpENICJICHHs] ~ TeMIeparypHoro koddduimenta menu 3 5
cocrouT u3 karymku 1. Karymka mnpencraBisieTr coOoi [ /_u]]
V.

KapTOHHBIA Kapkac 2, Ha KOTOpPbIH HaMOTaH MEIHBII IEJ

jy M—

IIPOBOJI € JJAKOBOM M30siueil. KOHIbI NpoBOAa BBIBEAECHBI K -
3a)KMMaM 3, YCTaHOBJICHHBIM Ha IIJIACTMAcCCOBOM KOIOIKE 4. 4
B »Toil KononKe 3akperieHa CTEKIsSHHas NOpoOupKa, B

KOTOPYIO BCTaBJIEH Kapkac Karymku. CBEpXy B KOJOAKE \\
MMEETCS OTBEPCTUE S5 UIsi TEPMOMETPA, HU3MEPSIOUIETO N2

TeMmriepaTypy kaTymku. [Ipubop mnomemaroT B cOCyll C
Bojiol. B cocyae wumeeTrcss naiekTpuueckas CHOUpallb C =
BBIBEJICHHBIM HaBepX KJIEMMaMH. [Toacoenunus = |
ANEKTPUUECKYIO CHHUpalib K HMCTOYHUKY TOKa, HArpeBaroT N
BOAY B COCyJA€, IEPUOAUYECKH CUUTHIBAsI IOKa3aHUS
TEepMOMETpa U U3MEpSIE OMMETPOM  COIPOTHUBJICHUE u
KaTYIIKU.

Puc. 1

HOPAAOK BBIIIOJIHEHUE PABOTBI.



JKcnepuMeHTansLHoe onpeaeneHue TemnepaTypHoro
KoadhchpuumeHTa COonpoTUBNEHUA NPOBOAHUKOB
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1. HOI[FOTOBI)TG B TCTpaau Ta6J'II/IIIy IJIsL 3allUCU pE3yJIbTATOB I’I3MCpCHPIfI u

BBIUYMCIIEHUN.

Tabnuuya
N |UB ¢, Io, A Rto= li, A |t Ce Rtw o, a,
H/H Co OM OM Fpaﬂ-l rpaﬂ—l

2. 3arneiite B cocya BoAy Ha 2/3 BBICOTHI cocyla. BHMMaHue: 3amuBas BOAY B
COCy/l, MPUMUTE MEPHI K TOMY YTOOBI BOJIa HE TOMajaa BHYTPh MPOOUPKHU.

3. BcTaBbTe B IpoOUPKY TEPMOMETP.

4. BbDKIAB HEKOTOpPOE BpeMsi, IOKa BBIPOBHSIOTCS TemIepaTypa BOAbI M

KaTyIIKU MpuOopa, 3aNHIIUTE TOKa3aHus TepMoMeTpa & .
5. H3mepbre ¢ MNOMOIIBIO aMIIepMETpa CWIy TOKa [Q) m paccunraiire

COIIPOTHUBIICHUC KAaTyHIKH RtO IIOJIb3YyACh 3aKOHOM OMa, M 3alIUIONTC PE3YyJIbTAThI B

Ta0IuUILy.
6. [ToakmrounTe CIMpalTb K KCTOYHUKY TOKA U YCTAHOBHUTE HANPsDKEHUE HE OoJiee




5B.
7. Cnenure 3a NOBBIIIEHMEM TeMmmepaTypbl Karymku. Korma temmeparypa

KaTymku okaxercs kparHoi 10 t.e. [;=30, 40, 50 C° u3Mmepbre CHIy TOKa |

pacCUMTaTe CONMPOTHBICHUE KATyIIKH. Pe3ynapTaThl W3MEPEHUN 3alWINATE B
TalauILy.

8. Mcnomb3ys pe3ylbTaThl IIEpBOrO ONbITA M Tpex mociexyromux (f;, R;)

BBIUMCIUTE JUIS KaXJIOTO ONbITa 3HAYEHHE TEMIEPATypHOTO KO3 QuIireHTa
COIIPOTUBIICHUS Meliu TI0 hopmyIie:

_R, R,
R, At

KOTOpasi BbIBE/ICHA U3 3aBUCUMOCTH (3).

9. Haiinure cpenHee 3HaueHuE TeMIepaTypHOro KoddduirienTa conpoTUBIEHUS
Meau Ol .

10. HauepTute rpaduk 3aBucumMoct R oT Temrieparypsl I (B maciirade).

KOHTPOJIBHBIE BOITPOCBI

1.Yro Ha3bIBaeTcs TEMIEpaTypHBIM KO3()(HUIIEHTOM CONPOTUBICHUS?

2.YaenpHas TIPOBOJUMOCTb MPOBOJAHUKA. DUWUYECKUM CMBICI, €IMHUIIBI

U3MEPEHUs, OT YEro OHAa 3aBHCHUT?

3.KakoBa 3aBUCHMOCTb  YJIEJIBHOIO  CONPOTHUBIIEHUSA  IPOBOJHUKA  OT

TeMIneparypel? Uem XxapakTepu3yeTcs 3Ta 3aBUCUMOCTD?

4. TemnepaTypsblii KO3(PGUIIMEHT CONPOTUBICHUSA. UTO OH XapakTepusyeT, OT
YEro OH 3aBUCHUT. B Kakux enuHUIAX U3MeEpPSETCs?

5. 3aBUCHT M CONPOTUBIICHUE ITPOBOJAHUKA OT TeMnepaTypbl? Eciu 3aBUCHT, TO
KaKoBa 3Ta 3aBUCUMOCTh? OOBICHUTH GU3HUUECKUI CMBICI 3TOTO SIBICHHUSL.

6. Kak u3MeHUTCS CONMPOTUBJIEHNE MTPOBOJAHUKA C MOBBIIEHUEM TEMIIEPATYPHI U
nouemy? MaTtematudeckoe U rpaduyeckoe n300pa>keHre ITOM 3aBUCUMOCTH.

7.CpaBHUTh  3aBUCUMOCTb  W3MEHEHMS  CONPOTUBICHUS  METAUIMYECKUX

IPOBOJHUKOB M 3AJIEKTPOJIUTOB OT TemmepaTypbl. OObICHUTh (PU3UKY SBICHUM,

NOPOKIAOIINX Ty 3aBUCUMOCTb.

8.0mnucaTh MOCIENOBATEIBLHOCTh JICUCTBUU ONpENEIICHUS TeMIlepaTypHO

3aBUCHUMOCTHU COMPOTHUBJICHUS B XOJ€ BBIMOJHEHHS J1a0OpaTOpHON pabOTHI.

9.U3meHuTcs M TeMIepaTypHbId KO3((PUUUMEHT CONPOTUBIIECHHUSA, €CIIU

ONPENENATh €ro IO YJIEIbHOMY CONPOTUBIICHUIO, a4 HE II0 H3MEPSEMOMY

CONIPOTHUBIICHUIO?

10.3aBucuT 1M TeMmrepaTypHbIil KO3(P(GUUHUEHT CONMPOTUBIEHUS OT Marepuaia
CONPOTHUBJICHUS.

11 .B 4yem ¢u3ndeckuili CMBICT CONPOTUBICHUsI NMpoBoAHUKA? OT Yero OHO
3aBUCHUT?

12.Hanuiute U 0OBSICHUTE MaTEMAaTUYECKYI0 3aBUCUMOCTb COIPOTUBIICHUS OT
MaTepuajia U pa3MepPOB CONPOTUBIICHMUS.

Konrponupyemsie komnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;




JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— Omenka «5» CTaBUThCS, €CIIM yUYalUHCS BBIMOIHSAET pabOTy B MOJHOM OOBEME C
cOONIO/IecHneM  HEOoOXOJMMOW  TOCJIEOBATEILHOCTH  TMPOBEACHHUS  OIBITOB |
U3MEPEHU;  CaMOCTOSITEIbHOM  palMOHAIBHO  MOHTHPYET  HEOOXOIUMBIC
000OpyZI0OBaHUE; BCE OMBITHI MPOBOAWT B YCJIOBHSIX M PEKUMAax, 00€CIIEUNBAIOIINX
MOJIYYCHUE TPABUIBHBIX PE3YyIhTATOB W BBIBOJOB; COOJIFOMAECT TPEeOOBAHUS TPABUII
0e30MacHOCTH TPyJa; B OTYETE NPABWIBHO M AKKypPaTHO BBIIOJIHSET BCE 3aIHCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCICHUS, TPABUILHO BBITTOHICT aHAIU3
IIOIPEITHOCTEMN.

— OueHka «4» CTaBUTCS, €CJIU BBINIOJHEHBI TPEeOOBaHMS K OIEHKH «5», HO ObUIH
JOMyUIeHbl JBa-TpU HeaodeTa, He Oosiee OAHOW Herpy0oil OWMOKM W OJHOIO
HeJloueTa.

Onenka «3» craBuTCs, €ciii paboTa BBINOJIHEHAa HE IMOJHOCTBIO, HO O0BEM
BBITIOJTHEHHOM YacTW TaKOB, IO3BOJISIET TOJNYyYUTh MpPaBUJIbHBIE peE3yJbTaThl U
BBIBOJIBL: €CJIM B XOJI€ MPOBEJICHHUS ONBITA U U3MEPEHUM ObLIN JOMYIIEHBI OIITMOKH.

— Ormenka «2» craBuUTCs, €ciau paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJITHEHHOW YacTH pPabOT HE TMO3BOJSAT CJelaTh MPABWIHHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOTIOICHUS TPOU3BOMIINCH HETIPABIIBHO.

Tema 3.3. DeKTpUYECKUI TOK B Pa3JIHYHBIX cpeaax

Ycrubiii onpoc (YO)
1. Kakue ObIBalOT BemiecTBa MO THILYy MPOBOJMMOCTH 3JIEKTPUYECKOTO TOKa?
Onpenenenue.
Kakune BeniecTsa OTHOCATCS K MOIYIIPOBOJHUKAM ?
Kaxkast cBsI3b CyIIeCTBYET B MOTYNPOBOIHUKAX ?
Kakue noiBM>KHbIE HOCUTEIU 3apsAJI0B UMEIOTCSI B YUCTOM MOJIYITPOBOJHUKE?
Uto nmpou30MIET NP BCTPEUE JICKTPOHA C JIBIPKO?
Kakue HocuTenn 3apsiia sBISIFOTCS OCHOBHBIMM B IIOJYIPOBOJHUKE C
aKLIEITOPHOW ITPUMECHIO, a KAKUE B MTOJIYIIPOBOJIHUKE C JOHOPHOM MPUMECHIO?
7. Kak mo-gpyromy  Has3bpIBalOTCS  NOJYNPOBOJHUKH C  JOHOPHBIMM U
aKLENITOPHBIMU TPUMECIMHU?
8. Kak oOpa3zyercs p-n-nepexon?
9. Kakoli nepexoa Ha3bpIBaOT MPSIMBIM?
10.Kak ycTpoeH noiaynpoBOJHUKOBBIN AUOA?
11.M3 yero cocTouT TpaH3ucTop?
12.Y10 Takoe Bakyym?
13.Y10 Takoe TepMOIJICKTPOHHASI IMUCCUS?
14.YcrpoiicTBO U pUHIUI pabOThl BAKYYMHOI'O TUO/IA.
15.BonpraMiiepHas XapakTEpUCTHKA BaKYyYMHOTO JUO1a

ARl



16.YTo Takoe aneKkTpoHHbIN y4oK? U ero cBoicTBa.

17 11lpuHuun padboThl 3JE€KTPOHHO-TyueBOM TpyOku. U €€ mpumeHeHue.
18.Kakue BeliecTBa OTHOCATCS K 3JEKTPOJIUTaM?

19.4Yt10 Takoe aneKkTpuyeckas Iuccoluanus?

20.Yr1o Takoe pekoMOuHaIsA?

21.4Yt1o Ha3bIBalOT HOHHOW MPOBOAUMOCTBIO?

22.Yto Takoe snekrponu3? Kak on npoucxoaut? M ero npuMeHeHHeE.
23.00mscHeHne 3aKkoHa 3J1ekTpoiun3a. 1 ero popmyna.
24.Omnpenenenue 3apsiaa snekrpona. M ero popmyna.

25.Kak MOXHO cliefaTh BO3yX ITPOBOJTHUKOM?

26.Kak npoucxoanuTh HOHA3ALH ra3a’?

27.Kak npoucxoauT pekoMOrHanus raza?

28.4Yt0 Takoe ra3oBbli pa3psaa’?

29.0mpenenenne caMOCTOATENBHOIO U HECAMOCTOSITEIBHOTO PA3PsIOB.
30.Kak npoucxoIUuT MOHU3ALHUS JIEKTPOHHBIM Y1apOM?

31.Yto Takoe mnazma?

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

Kpurepun ouenku:
OtMmeTka «5»

IMOJIHO PAaCKPBITO COACPIKAHNEC MATCPpHala

YCTKO U IIPAaBHUJIBHO AAaHbI OIIPCACIICHUA K PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

IJIL A0KAa3aTCJIbCTBA UCIIOJIb30BaHbI Pa3JIMYHbIC YMCHUA, BEIBOABLI U3 H86J’IIOI[€HHI>1,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIP'I, HCIIOJIb30BaHbl paHCC HpI/IO6pCTeHHI>Ie 3HaHUA.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepraia

B OCHOBHOM MPABWJIBHO JIAHBI ONPEACIICHUS MOHATUN U UCIIOJIb30BAHBI HAYUYHbBIE
TEPMHUHBI.

OTBET CAMOCTOSITECIbHBIN

ONPEAEIEHUS TOHATUI HETOJHbBIC, TOMYIIECHbBl HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MIPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOINIETO XapaKkTepa (MO3UIIUs
MMOHUMAOITUH)

OTrMmeTKa «3»

YCBOCHO OCHOBHOC COACPKAHUC y‘l€6HOFO Marcpualia, HO M3J10KCHO
@paFMCHTapHO, HC BCCT 1A ITOCICA0BATCIIHHO

OIIpCACICHUA MOHSITUI HCOOCTAaTOYHO YCTKHC

HE HUCIIOJIB30BAaHBI B KAYECTBEC JOKA3aTCJIbCTBA BBIBOABI U O606III€HI/I$[ u3



HaOJIIOACHUH, TOMYIIEHbI OLIMOKY IPU UX U3JI0KEHUH

® JIONYIIEHBI OINOKK U HETOYHOCTH B MCIIOJIb30BAaHUM HAYYHON TEPMUHOJIOTUH,
ONpPEAEIECHUE OHATHI

® [IpaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOLIETO
xapakTepa (Mo3uLus KPUTHK)

OtMmeTka «2»

® OCHOBHOE COJiep)KaHUE YUeOHOro MaTepHuaia He PaCKpPhITO

® HE JIaHbl OTBETHI HA BONPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

e JIONYIICHBI TPyOBIC OITMOKU B ONPE/ICICHUN ITOHIATHH, IIPH UCII0JIb30BAHUH
TEPMUHOJIOTUH.

TectupoBanmue (T)

I Bapuamnr.

1.Kakumu HOCUTENSIMU 3J1. 3apsifia CO37aeTCsl IEKTPUUECKUIM TOK B MeTasiax?
A. DIIEKTpOHAMU U MOJIOKUTEIbHBIMA HOHAMM.

b. ITonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnextpoHaMu U JbIpKaMH.

I'. TlonoXUTENbHBIMU HOHAMHU, OTPUIATEILHBIMUA HOHAMHU U 3JIEKTPOHAMM.

J1. Tonpko 251€eKTpOHAMM.

2.Kakoil MUHUMAJIBHBIN MO0 a0COTIOTHOMY 3HAYEHUIO 3apsi] MOXKET ObITh EPEHECEH
ANEKTPUYECKUM TOKOM YEPE3 DIEKTPOIUT?

A. e=1,6-10 -19Ku.
B.2e~3,2:10 -19 .
B. JIt060ii cko0Jib YTOHO MaJIBIH.

I'. MUHUMAITBHBIHN 3apsij] 3aBUCHT OT BPEMEHH TPOITyCKaHUS TOKA.
J. 1 K.

3. Kakumu HOCUTENSIMHU 3J1. 3apsAjia CO3/1AETCS ANEKTPUUECKHI TOK B PaCTBOPAX WIH
pacIiaBax 3JeKTPOIUTOB?

A. DJIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.

b. ITonoXuTenbHbIMU U OTPUIIATEILHBIMUA HOHAMH.

B. IlonoxuTenpHBIMU HOHAMHU, OTPUIIATEILHBIMUA HOHAMH U 3JIEKTPOHAMU.

I'. TosibKO 3EKTPOHAMH.

J1. DNeKTpoHaMH U IBIPKaMH.

4.Kakue JeiCcTBHS J1. TOKA BCEr/ia COMPOBOXKIAIOT €r0 IMIPOXOKACHUE Yepe3 JTH00bIe
cpenni?

A. TerutoBoe.

b. Xumunueckoe.

B. MarnauTtHOe€.

I'. TermsmoBO€ M MarHuTHOE.



/1. TeruioBoe, XUMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 mpeacraBieHo cxeMaTu4ieckoe n3oopaxenne Tpansucropa. Kaxoii
nudpoi Ha HeM 0003HAYECH SIMUTTEDP?
Al

b. 2.
B. 3.
I'.4.
. Cpenu otBeTOB A — ' HET NPABUIIBLHOTO.

6. KakuM Tummom npoBoAMMOCTH 00J1a1at0T MOIYTIPOBOJHUKOBBIE MaTepUaibl 03
npuMecen?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIPOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. NonHoM.
J1. He mpoBOAAT 3IIEKTPUYECKUIA TOK.

7. KakuM TUIIOM MPOBOAMMOCTH 00JIaJal0T NOTYTPOBOJHUKOBBIE MaTEPHUAIIbI C
JOHOPHBIMH [TPUMECIMHU?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B OCHOBHOM JIBIPOYHOM.

B. B paBHOM Mepe 3IEKTPOHHOM U ABIPOYHOM.

I'. MonHoi.

J1. Takue Marepuasnsl He IPOBOIAT DJIEKTPUUECKUN TOK.

8. Kakoii u3 npuBeIcHHBIX Ha pUC. 2 TpauKOB OTPAKAET 3aBUCUMOCTH YIEIBHOTO
CONPOTHUBJICHUS NOJYIIPOBOJHUKA OT TEMIIEPATYPHI?
Al

b. 2.
B. 3.
I'.4.

9. IIpn npoXoKIEHUH Yepe3 KaKue CPeAbl dIEKTPUIECKOTO TOKA IIPOUCXOAUT MEPEHOC
BelecTna’?

A. Yepe3 MeTaIIbl U MOJTYIPOBOIHUKH.

b. Yepes nonynpoBOAHUKY U PaCTBOPBI DJIEKTPOJIUTOB.

B. Uepes pacTBOpPBI 2JEKTPOIUTOB U METAJLIBL.

I'. Yepes rassl v nOIynpoOBOIHUKM.

J1. Uepes pacTBOpPHI JIEKTPOJIUTOB U Ias3bl.

10. B ogHOM ciyyae B repMaHuil 100aBuIM MSTUBATICHTHBINA (hochop, B Ipyrom —
TpeXBaJICHTHBIN Trajuid. Kakum THIIOM ITPOBOJAMMOCTH B OCHOBHOM 00J1a/1aJ1
MOJIYTIPOBOJHUK B KQXKJIOM ClTydae?

A. B nepBoM JbIpOYHOI, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JIBIPOYHOM.



VA

B. B 060ux ciayyasix 3J€KTpOHHOM.
I'. B 00oux ciyyasix AbIPOYHOIA.
J1. B 06oux cinydasix 3JIeKTPOHHO-IBIPOYHO.

11. Kak u3MeHHTCs Macca BEIECTBA, BBIICIUBILIETOCS HA KATOI€ MPU MPOXOKICHUH
AIEKTPUUYECKOT0 TOKA YEPE3 PACTBOP AIEKTPOJIUTA, €CIIM CHJIA TOKA YBEJIMUUTCS B 2
paza, a Bpemsi €ro MpoX0KJICHHUs] YMEHBIIUTCA B 2 paza?

A. YBenuuurcs B 2 pasa.

b. YBenuuutcs B 4 paza.

B. He nsmenurcs.

I'. YMenbmutes B 2 pasa.

. Ymenpmnres B 4 pa3sa.

12. B mpouecce anekrponunsa "+" noHbl iepeHecau Ha karoj 3a 2¢ "+" 3apan 4K, "-
" MOHBI IEPEHECIIN HA aHOJI TAaKOU ke mo moayJiro - " 3apsia. KakoBa cuia Toka B
nenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

JI. 16A.

13. Kakoii u3 rpaukoB, IPUBEIECHHBIX HA PHUC. 3, COOTBETCTBYET XaPAKTEPUCTUKE
MOJIYITPOBOJJHUKOBOIO TMO/1a, BKIFOYEHHOTO B MPSMOM HaIpaBiIECHUU?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeTOB A — ' HET NPABUIBHOTO.

14. Kakyro u3 cxeM, MOKa3aHHbIX Ha pUC. 4, CIEAYET MPENOYECTh ISl UCCIEAOBAHUS
3aBUCUMOCTH MPSMOI0 TOKa JU0/1a OT HANPSKEHUS U KaKyl0 — JIJIsl UCCIIEI0BAHHUS
3aBHCHUMOCTH 0OpaTHOTO TOKa AMOAA OT HAMPSKESHUS?

A. Jliia 000uX UCCleI0BaHU CIeAyEeT BBIOpATh cxemy 1.

b. 115 o6oux uccienoBaHuii cieayer BbIOpaTh cxemy 2.

B. [lns vicciienoBaHust 3aBUCUMOCTH NMPSMOIO TOKA JUO0/1a OT HANPSKEHUS CIEAYyeT
BBIOpaTh cxemy 1, 111 00paTHOTO TOKa — cXemy 2.

I'. Ins viccrieroBaHust 3aBUCUMOCTH MPSMOT0 TOKa JM0J1a OT HANPSKEHUS CIAEAyeT

BbIOpaTh cxemy 2, 11 00paTHOro ToKa — cxemy 1.
. Cpenu otBeTOB A — ' HET IPABUIIBLHOTO.
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1. Kakumy HOCUTEISIMHU 3J1. 3apsAa CO3AAETCS MIEKTPUUECKUI TOK B
MTOJTYTIPOBOJHUKAX ?

A. DIEKTpOHAMU U MOJOKHUTEIBHBIMU HOHAMU.

b. [TonoxuTenbHbIMUA U OTPULIATEILHBIMU HOHAMH.

B. DilekTpoHaMu U ABIPKAMH.



I'. TIomoXUTENBHBIMU NOHAMH, OTPULATEIBHBIMA HOHAMU U 3JIEKTPOHAMM.
J1. ToNbKO dJIEKTpPOHAMU.

2.Kakoit MUHUMAJBbHBIN M0 a0COMIOTHOMY 3HAYEHUIO 3apsii MOXKET ObITh TIEPEHECEH
AIEKTPUUECKUM TOKOM Uepe3 MeTasui?

A. e=~1,6-10 -19Kn.
B.2e~3,2:10 -19 K.
B. JIt000i1 CKOJIb YTOJTHO MaJIbIi.

I'. MuHMManbHbBIN 3aps/1 3aBUCUT OT BPEMEHH IIPOIYCKAHUA TOKA.
J. 1 K.

3. Kakumu HOCUTENSIMHU 3J1. 3apsjia CO3/AA€TCs ANEKTPUUECKUI TOK TIPU
AIEKTPUUYECKOM pa3psijie B razax?

A. DIeKTpOHaMH U TIOJIOKUTEIbHBIMU MOHAMM.

b. ITonoXuTeabHbIMU U OTPUIIATEILHBIMUA HOHAMH.

B. IlonoxuTenbHBIMH HOHAMHU, OTPUIIATEILHBIMUA HOHAMH U 3JIEKTPOHAMU.
I'. Tonpko 3IEKTpOHAMMU.

J1. DJIeKTpOHAMU U JbIPKAMHU.

4.Kakue nercTBUS 1. TOKa HAOIFOAAI0TCS TIPH MPOITYyCKaHUHU €ro Yepe3 pacTBOP
ANEKTPOIHUTA?

A. TemoBoe, XUMHYECKOE 1 MarHUTHOE JECHCTBHS.

b. Xumnyeckoe 1 MaroHuTHOE JEHUCTBHS.

B. TermnoBoe 1 MarHUTHOE ACUCTBUSL.

I'. TermoBoe 1 XUMHYECKOE ACUCTBUSL.

J1. ToJIbKO MarHUTHOE JICHCTBHE..

5.Ha puc. 1 mpeacraBieHo cxeMaTu4ieckoe n3oopaxenune Tpansucropa. Kaxoii
g poii Ha HeM 0003Ha4YeH KOJUIEKTOP?

Al

b. 2.

B. 3.

I'.4. . Cpenu otBeTOoB A — I HET IPABUIIBHOTO.

6. Kakum Tumom npoBogumMoctu 001a/1at0T MOTYyIPOBOIHUKOBEIE MaTepHalibl 0e3
npuMecen?

A. He npoBOIAT 37EKTPUUECKUI TOK.

b. MonHon.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. B OCHOBHOM JIBIPOYHOM.

JI. B OCHOBHOM 3JIEKTPOHHOM.

7. KakuMm TUTIOM MPOBOAMMOCTH 00JIaJal0T MOIYIIPOBOIHUKOBBIE MaTEPUAIIBI C
aKIENTOPHBIMHU MPUMECSIMHU?



A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIPOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U ABIPOYHOM.

I'. Monnoii.

. Takue maTepuasl He IPOBOIAT HIEKTPUYECKUI TOK.

8. Kakoii u3 nmpuBeICHHBIX Ha pUC. 2 TPAPUKOB COOTBETCTBYET 3aBUCUMOCTHU
YAEIBHOTO COMPOTUBIIEHUS PTYTU OT TeMIIepaTyphl (TIpU TeMIiepaTypax, OJU3KUX K
a0COIOTHOMY HYITIO)?

A. 1l

b. 2.
B. 3.
I.4.
. Cpenu otBeTOB A — ' HET IPABUIIBLHOTO.

9. B kakux cpegax npu MpOX0KIACHUU Yepe3 HUX IJIEKTPUUYECKOTO TOKa TMEepeHoca
BEIIIECTBA HE MTPOUCXOIUT?

A. B MeTtajutax ¥ moJIiylpOBOIHUKAX.

b. B nonymnpoBoIHUKAaX U pacTBOPax JIEKTPOJIUTOB.

B. B pacTtBOpax 31€KTpOIUTOB U METAJLIAX.

I'. B razax u noiaynpoBOJHUKAX.
J1. B pacTBOpax 3l€KTPOJIUTOB U ra3ax.

10. B onqHoM ciydae B oOpasel repMaHus 100aBUIN TPEXBAJICHTHBIN UHIUMN, B
JIPYyroM — NSTUBAJEHTHBIN O0op. Kakoil THI NpoBOAMMOCTH TPeo0iIaaeT B KXKIOM
ciny4dae?

A. B nepBoM ABIPOYHOI, BO BTOPOM AJIEKTPOHHOM.

b. B nepBoM 31IeKTpOHHOM, BO BTOPOM JABIPOYHOM.

B. B 060ux ciaydasx 3JeKTpOHHOM.

I'. B 00oux ciayuasix AbIpOYHOA.

J1. B 00oux cimydasx 3JIeKTpOHHO-IBIPOYHOM.

11. Kak u3MeHHTCsl Macca BEIIECTBA, BbIJICTUBILIETOCS HA KaTO/I€ MPU MPOXOKICHUH
AIEKTPUUYECKOTO TOKA YEPE3 PACTBOP AJIEKTPOJIUTA, €CIIH CHJIa TOKA YMEHBIIUTCS B 2
pasa, a BpeMs €ro NpoXoKJICHUsI BO3pacTeT B 2 pa3a?

A. YBenuuurcs B 2 pasa.

b. YBenuuunrcs B 4 pasa.

B. He uzmenurcs.

I'. YMenbmutes B 2 pasa.

1. YMenburcs B 4 pasa.

12. B npouecce snekTpoausa "+" HOHBI IepeHecan Ha Katoa 3a 2¢ "+" 3apsn 4K, -
" HOHBI IEPEHECIIN Ha aHOJI TaKOM ke mo moayJito "- " 3apsia. KakoBa cuia Toka B
uenu?

A. 16A.

b. 8A.



B. 4A.
I'. 2A.

I 0.

13. Kakoii u3 rpagukoB, NpUBEJCHHBIX HA PUC. 3, COOTBETCTBYET XapaKTEPUCTHKE
MOJIyPOBOJIHUKOBOTO JIM0/1a, BKJIIFOUEHHOTO B 0OpaTHOM HalpaBJIEHUU?

Al

b. 2.

B. 3.

I'. 4. 1. Cpenu otBeTOB A —I" HET MPaBUIIBHOTO.

14. Kakyro u3 cxeMm, OKa3aHHbBIX Ha pUC. 4, CIEAYET NMPEANOYECTD ISl UCCIEA0BAHNUS
3aBHCHMOCTH TIPSIMOTO TOKa JAMOJa OT HAMPSHKEHUS W KaKyr0 — JJIs1 UCCIICIOBAHMS
3aBHCHUMOCTH OOpaTHOTO TOKa AMOAA OT HAMPSKCHUS?

A. Hu oavH 13 IPUBEACHHBIX HUKE OTBETOB HE SIBIISICTCS TIPABUIBHBIM.

b. Jlns uccrnenoBanust 3aBUCUMOCTH IIPSIMOTO TOKA IMO0/1a OT HAIIPSDKEHUS CIIELyeT
BBIOpaTh cxemy 2, /Ui 00paTHOro ToKa — cxemy 1 .

B. Jlns uccnenoBanus 3aBUCUMOCTH MPSMOTO TOKA JUOJA OT HAIPSXKEHUS CIIETyeT
BBIOpATh cxemy 1, 1 00paTHOTO TOKa — cxemy 2.

I'. JIns o6oux ciaydaeB cieayeT BeIOpaTh cxeMy 2.

. Jns oboux ciydaeB cieayeT BeIOpaTh cxemy 1.

3

1Puc. 1
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Konrponupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kiaoun K Tectam:

Bapwuanr 1

Ne Bonpoca 12345/ 6|78 9 1011 12 13|14
Hpasuwibnbii | I A/B|/B A B/A/ B A b B b B B
OTBET

Bapuanr 2

Ne Bonpoca 12 3 4 5/6/7 8 9|10/11]12 13|14
Hpasuwibnbiii B/ A B|A/B B B Bb/A/A B I' I B

OTBET

Kpurepun ouenku:



— «2» BBICTABJISIETCS 00yUarOIIEMyCsl, €I HaOpasl MeHee 5 0aloB,;
— «3» BBICTaBIISIETCS 00yUaroeMycs, 3a 8-6 6aJII0B;

— «4» BpICTaBIIsIETCS 00yUaroniemycs, 3a 11-9 6anos;

— «5» BBICTaBIISIETCS O0yUarolemycs, 3a 6osiee 12 6aios.

3ananus 1 caMocTosATeIbLHOI padoTsl (CP)

Tembl 3cce (pedeparToB, J10KIAA0B, COOOIEHUI)

DJIEKTPUYECKUN TOK B METaJlIaX, B JIEKTPOJIUTAX, T'a3aX, B BAKYyME.
DIIEKTPOIU3.

3akoH anexkrponuza dapanes.
DNEeKTPOXUMHUYECKHUI SKBUBAJICHT.

Bu bl ra3oBbIX pa3psiaoB.
TepmMo3IIeKTpOHHAS YMUCCHSL.

ITimazma.

CoOcTBeHHas U IpUMECHasi IPOBOJAUMOCTH.
9. P-n nmepexo.

10.ITpumeHeHre noaTynpOBOIHUKOB.
11.ITostynipoBOAHUKOBBIE TPUOOPHI.

i Al

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

Kpurepun ouenku:
Otrmetka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCpHUaAJIa

YCTKO M MPABHUJILHO JAaHBI OIPCACICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BC€PHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJIA JOKA3aTCJIbCTBA MCITIOJIB30BAHBI PA3JIMYHBIC YMCHUA, BBIBOABI U3 HEI6JHOI[€HHFI,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PaHCC HpI/IO6peTeHHBIe 3HaHUs.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKaHUE MaTepruaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MOHATUN U UCTIOJIb30BAHbI HAYUYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeAeICHUs TOHATUI HETOJHbIC, TOMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPHU MCTI0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIICHUSIX

MIPaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIIOIIETO XapaKkTepa (Mo3uLus
TTOHUMAFOIITUIA)



OtMmeTtka «3»

® YCBOCHO OCHOBHOE COJIEp)KaHHE yUeOHOr0 MaTepuaia, HO U3JI0KEHO
(parMeHTapHO, HE BCETr/ia MOCIEeA0BATEIBHO

® OIpeJeIeHUs MOHATHI HEJOCTATOUHO YETKHUE

e He HCIIOJb30BaHbI B KAUECTBE I0KA3aTEJIHLCTBA BHIBOJBI M 0000IEHHS U3
HaOII0/ICHUM, TOMYIIEHbI OIIMOKH MPU UX U3JI0KEHUU

® JIONYIICHBI ONTMOKH M HETOUHOCTU B UCTOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OIPEICIICHUE TTIOHSITUI

® [IPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOAIIETO U KOHKPETU3UPYIOIIETO
xapakrepa (mo3ulus KPUTHUK)

OtMmeTKa «2»

® OCHOBHOE cojiep)kKaHuE y4eOHOro MaTepuasia He PaCKpPhITO

® HE JaHbl OTBETHI HA BOMPOCHI HABOJSIIET0 M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMMUOKHU B ONPEACICHUN TOHSATUM, TPU UCTIOIB30BaHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThbI
JlaGopaTopHasi padora Ne 11
Omnpenenenue 3J1eKTPOXUMHYECKOT0 IKBHBAJIEHTA Me/IH.
Hean padorei: HayunuTbes UBMEPSITH 2JIEKTPOXUMUYECKHUE SKBUBAJICHTHI BEIIIECTB

Oo0OopynoBaHme: BECHI JJIIEKTPOHHBIEC, AMIIEPMETP IIKOJIbHbIN, YaChl, BRIIPSIMUTEND Ha
4,5B 2A, peoctat 6 OM 2A, K104, 3JIEKTPOJIMTUYECKASI BAHHA, PACTBOP MEIHOTO

KyHOpoca, BCHTUIIAT Op-
HarpeBateiy, — COCIUHUTEIIbHBIC
IIpoBOJIA. | —! Beinp amiTeNk

L=
1

Teopus:




[Iponecc, mpu KOTOPOM MOJEKYJBI COJEN, KACIOT U LIEJI0YEl TP PACTBOPEHUU B
BOJIE WJIM JPYTUX PACTBOPUTEINISIX PACHaJalOTCA Ha 3apsHKCHHBIC YacTUIIBI (HMOHBI),
HAa3bIBACTCA JIEKTPOJIUTHUECKON JUCCOLMALMEN; MOTYyYUBIIUICA IPU 3TOM PacTBOP C
MOJIOKUTEJIBHBIMU M OTPULIATEIIbHBIMU MOHAMU HA3bIBAETCA SJIEKTPOIUTOM.

Ecnu B cocyn ¢ 37€KTpOIMTOM TOMECTUTD TUIACTUHBI (3JIEKTPO/IbI), COETMHEHHBIE C
32KMMaMU HCTOYHUKA TOKa (CO3/1aTh B DJEKTPOJUTE JJICKTPUUYECKOE II0JE), TO
MOJIOKUTENIbHBIE MOHBI OYIyT ABUTAThCS K KaTOAy, a OTpHIATENIbHBIE - K aHoay. Y
ANEKTPOAOB MPOUCXOASIT OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, MIPU 3TOM Ha
ANEKTPOAAX BBIIEIAIOTCS BEMIECTBA - MPOAYKThI PEAKIUU.

Jlnst  snekTponu3a chpaBeliuB  3akoH @Dapajgess: Macca BbLIeJIMBIIETOCS
BelIeCTBA HA JIEKTPOAe NMPSAMO NPONOPUMOHAJLHA 3apsany Q, mnpomenmemy
yepe3 3JIEKTPOJINT:

m=kq (1)

m=klt (2)
rae k - IeKTPOXUMUYECKUN SKBUBAJICHT - KOJUYECTBO BEIIECTBA, BBIJCICHHOE MPHU
MPOXOXKAeHUU uepe3 aiekTponaut 1 Ki snekrpuuectsa. st Kaka10Tro BelleCTBa 3Ha-
YeHHE k €CTh MMOCTOSTHHAS BEJIMYMHA.
N3mepuB cuily TOKa B 1IEH, COCTABIEHHOM MO CXEME, BPEMS €0 IPOXOXKACHUSI U

Maccy  BBIJEIMBIIETOCS  HAa  KaToJ€  BEIIECTBA, MOXXHO  ONpPEICIHTH
AIIEKTPOXUMUYECKHUI SKBUBAJICHT U3 MepBoro 3akoHa Dapanes:
k=m/(1t) (3)

IMopsanok BbINOJIHEHNS PAOOTHI:
1. BbiOpaTh 0JiHY M3 MEIHBIX IIACTHH 3a KaTO.
2.0mnpenenuTb Maccy MEIHOM IMJIaCTUHBI (KAaToJAa ) 10 OIBITA.
2. CoOpathp 1emnb, yKa3aHHYI0 Ha puc. 1, aKKypaTHO OMYCTUTH DJEKTPOJBI B PACTBOP
MEJHOr'0 KyIopoca ¥ € IIOMOIIBI0 pe0cTaTa yCTAaHOBUTH CHITy TOKa 1 A.
3. 3adukcupoBatb BpeMms =10 muH.
4.Pa30MKHYTb LI€Tlb, BBIHYTh KaTOJHYIO IJTACTUHKY, CMBITh C HEE OCTaTKa pacTBOpa U
BBICYIIIUTH BO3JIE BEHTHIATOPA.
5. B3BecuTh BBICYHIEHHYIO IUIACTHHY € TOYHOCTBIO 10 10MT.
6. 3HaueHME TOKA, BpEMs OIBITA, YBEIUYECHUE B MAaCCE KaTOJAHOM MJIACTUHY 3alucaTh B
Ta0JHILY U ONPEEIUTh JIEKTPOXUMHUUECKUI SKBUBAJICHT 110 opmyie (3)

Macca DIeKTpo ex %
OTJIOXK. Bpewms XUMHUY.
OITBIT I, A Macca karozga p
BEILECTBA t(c) DKBHUBAJIE
m? (ke) HT

J0 OIIbITa ITOCJIC OIIbITa

m] (ko) m2 (k)




OueHka morpemHoCcTe.

=" _
It
A Al At
OTHOCHTENbHAS IMOTPEITHOCTD: Ok = 6m + 6l + &t = ?m + v + -
Am=0,05 2.
Al=0,1 4
At=20 c.

Ouenure B mpoliecce MpOBEACHUS PabOThl HAWOOJBIINE JIOMYCTUMbIEC OIIMOKU
MIPU U3MEPEHUH MAcChl, TOKa U BPEMEHU. BhIUKCINTE OTHOCUTEIHHYIO TOTPEITHOCTD,
HalIUTe MaKCUMAJIbHYIO JTOMYCTUMYIO MOTPEITHOCTh MPU ONpeieIeHUH K.

Ak =6k -k .

I[Tociie 3Toro maercs pe3ynbrar B BUAE: Kk =k, + Ak
CpaBHHTE MOJTYYEHHBIN PE3YIIBLTAT C TAOIUYHBIM.

KonTpoJibHBIE BOIIPOCHI.
YTo Takoe 3JIEKTPOJIUTUYECKAST JUCCOLUALINS, DIIEKTPOIIN3?
OOBsicCHUTE, KaK MPOUCXOIUT PA3TIOKEHHUE BOJIBI JIEKTPUIECKUM TOKOM?
Kak npoucxonut padunupoanue?
Cdopmynupyiite nepsbiii 3akoH dapazes.
["anpBanoOCTETHA.
["anpBaHOIUIACTHKA.
Urto takoe D /1C nonsipuzauun?
YTo Takoe eMKOCTh aKKyMyJisiTopa?

PN B LD =

Konrponupyemsie komnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OneHka «5» CTaBUThCS, €CIIM yYalIUHCS BBINOJHSAET pabOTy B MOJHOM OOBEME C
cOOJI0JIEHNEM  HEOOXOJAMMOW  MOCIEN0BAaTEIbHOCTH  IMPOBEACHHUS  OIBITOB U
U3MEpPEHHI;  CaMOCTOSITEIbHOM  pallMOHAILHO  MOHTHUPYET  HEO0OXOIUMBIC
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX M pPEKUMaX, 00ECIICUMBAIOIINX
MOJTyYeHHE TMPABWIBHBIX PE3yJNbTaTOB M BBIBOJAOB; COONIIO/AaET TPeOOBaHUS MPaBUII
0e30macHOCTH TPyZa; B OTYETE MPABWIBHO U aKKypaTHO BBIMIOJHSET BCE 3aIHCH,
TaOJHIIbI, PUCYHKH, YEPTEXKH, rpaduKU, BEIYMCICHUS; IPABUIBLHO BBITIOJIHIET aHATU3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCA, €CJIM BBINOJHEHbI TPEOOBAaHUS K OLEHKU «5», HO ObLIM
JIOMyIIIEHbl JBa-TPU HeJoYeTa, HE Ooyiee OAHOW HErpy0oil OmMUOKA W OJHOTO
HeJ0YeTa.

— Ouenka «3» craBUTCS, eciau paboTa BBHINOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBIMIOJTHEHHONM YacTH TAaKOB, TO3BOJISIET TMOJIYYUTHh MPABUIBHBIE pE3yNbTaThl U
BBIBO/JIBI: €CJTM B XOJI€ TTPOBEICHUS OIBITA U U3MEPEHHUM OBbLITN TOMYIIEHBI OIINOKH.

— OmeHka «2» cTaBUTCS, €clii paboTa BBHITIOJHEHA HE TOJHOCTBIO M 00BEM



BBIIIOJIHECHHOM 4YacTU pa60T HC IIO3BOJIAT CHACIATb IIPABHIIbHBIX BBIBOJOB: €CJIH,
OIIBITEI, USMCPCHHA, BBIYMCIICHHUS, Ha6J'IIOI[CHI/I$I IMPOU3BOAUIINCH HECIIPABUIIBHO.

Tema 3.4. MarauTHoe€ 1moJjie
YcrHblii onpoc (YO)

1. Kak BO3HMKArOT MarHUTHEIE B3aUMOJIEUCTBUA?

2. UTo Takoe MarHUTHOE I10JI€, YEM OHO CO3JaeTCs?

3. CpoiicTBa MAarHUTHOTO ITOJIS.

4. JleWcTBUSI MArHUTHOTO TOJISI HA PAMKY C TOKOM.

5. KonunuecTBeHHast XapaKTEPUCTHUKA MAarHUTHOTO TOJIS.

6. UTto npuHSATO 3a HAMPaBJICHUE BEKTOPA MATHUTHOW MHAYKIUN?
7. IlpaBuno OypaBumKa.

8. Uto omnpenenser npaBuio OypaBurka?

9. Kak n3o0paxatoT MarHUTHBIE MOJIs?

10.Y10 Takoe TMHUM MarHUTHOM MHIYKUWN?

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

Kpurepun onenku:
OtMmeTka «5»
® [I0JIHO PACKPBITO COAEPKaHUE MaTepuaia

¢ YCTKO U IPABUJIBHO JAHBI OIMPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTI/Iﬁ, BCPHO
HCITIOJIB30BAHbI HAYYHBIC TCPMUHBI

¢ JUIA JO0KAa3aTCIIbCTBA UCIIOJb30BAHbI PAa3JIMYHBIC YMCHU:A, BLIBOJbI U3 Hﬁ6J’IIOI[€HHfI,
OIIBITOB

® OTBCT C&MOCTOHTGHLHBIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6peT€HHI>I€ 3HaHUI.

OrMmeTka «4»
® PaCKPBITO OCHOBHOE COJICpKAHUE MaTepHalia

e B OCHOBHOM ITPaBUJIbHO JAHbI OIPEICIICHUS ITIOHITUN U UCIIOJIb30BAaHbl HAYUYHbIE
TEPMUHBI.

® OTBET CAMOCTOSTEIbLHBIN

® OIpCaAciICHUsA MOHSITUI HCIIOJIHBIC, JOIIYIICHBI HC3HAYNTCIIbHBIC HAPYIICHHA
IIOCJICA0OBATCIbHOCTH U3JIOKCHU:I, HeOOJIbIITE HETOYHOCTH IIpHU UCIIOJIb30BAHNHA
HAaY4YHBIX TCPMHWHOB MJIM B BBIBOJAAX U O606H_ICHI/I$IX

® T[pPaBWIbHBIE U YETKHE OTBETHI HA BOMPOCHI YTOUHSIONIETO Xapakrepa (mo3ulius
TTOHUMAIOIITU )

OrMmeTka «3»
® YCBOCHO OCHOBHOE COJIEp’KaHNE YIeOHOTO MaTepHraia, HO U3JI0KEHO



(bparMeHTapHO, HEe BCET/1a MOCJIeI0BATEIBHO

e ONIpeleTIeHUS NOHATUI HETOCTaTOYHO YETKUE

® HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BIBO/IbI U 0000ILEHUS U3
HaOJIIOACHUH, TOMYIEHbI OLIMOKY TPU UX U3JI0KEHUH

® JIONYIIEHBI OIIUOKK U HETOYHOCTH B MCIIOJIb30BAaHUM HAYYHON TEPMUHOJIOTUH,
ONpPEAEIECHUE TOHATHI

® [IpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETUZUPYIOLIETO
xapakTepa (Mo3ulus KpUTHK)

OtMmeTka «2»

® OCHOBHOE COJiep)KaHHE yUeOHOro MaTepuasia He PaCKpPhITO

® HE JIaHbl OTBETHI HA BONPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

e JIONYIIEHBI TPyOBIC OITMOKH B ONPEICTICHUN MOHITHH, TIPH UCII0JIb30BAaHUH
TEPMHUHOJIOTHH.

TecTupoBanmue (T)
I Bapuamnr.

1. Kakoe siBj1eHHe Ha0J/1101aeTCA B onbITe JpcTena?

A) B3aUMOJIeICTBUE TPOBOJHUKOB C TOKOM;

b) B3aumojieiicTBrE BYX MAarHUTHBIX CTPEJIOK;

B) moBOpOT MarHUTHOM CTPEJIKK BOJIM3U IPOBOJHUKA C TOKOM.

2. Bo3jie NpoBOJHMKA C TOKOM PACIIOJIOKEeHA MATHUTHAA cTpeika. Kak
U3MEHUTCSH ee HANPABJIEHHE, €CJIM U3MEHUTH HANIPABJIeHHE CWJIbI TOKA?

A) moBepHeTCs Ha 900,
b) noBepHercs Ha 3600;
B) noBepHeTcs Ha 1800.

3. IToueMmy MarHuTHasl CTPeJIKA MOBOPAYUBaeTCsl BOJIM3U MPOBOJTHUKA ¢ TOKOM?
A) Ha Hee IeiCTBYeT MarHUTHOE I10JIE;

b) Ha Hee neMCTBYET ANEKTPUUYECKOE MOJIE;

B) Ha Hee aeiicTBYyeT cuiia NpUTSIKEHUS,

I') Ha Hee AEMCTBYIOT MarHUTHBIE U DJIEKTPUUECKUE MOJIS.

4. Kakas cBsi3b CylIeCTBYeT MeXKAY JIeKTPUYECKUM TOKOM U MATHUTHBIM
noJiem?

A) MarHuTHOE T0JI€ CYIIECTBYET BOKPYT HEMOABUKHBIX 3apSKEHHBIX YaCTHII;
b) marauTHOE MOJIE CYIIECTBYET BOKPYT JIFOOOTO ITPOBOJTHUKA C TOKOM;

B) marautHoe nosie AEHCTBYET HA HEMOABMKHBIC 3aPSHKEHHBIC YACTHUIIBI.

5. Yrto siBJIsIeTCHA HAEKHBIM 3AIIUTHUKOM YeJI0BEKAa 0T KOCMHUYECKHUX
U3JIyYeHUH?



A) MarHuTHOE 1MoJje 3eMIIu;
b) 3emHuas atmocdepa;
B) u To u apyroe.

6. Kak B3auMo1eliCTBYIOT MKy CO00M MOJIIOCHI MarHuTa?

A) OJTHOMMEHHBIE MOJII0CA OTTAIKUBAIOTCS, PA3HOMMEHHBIE TIOJTIOCA TPUTATUBAIOTCS,
b) pazHouMeHHbIE MOJII0Ca OTTAJIKMBAIOTCS, OJJHOMMEHHBIE TTOJII0CA IPUTITUBAOTCS;
B) He B3auMOAEICTBYIOT.

7. Yem 00BbACHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIUBACTCH B JAHHOM MecCTe
3eMuIu B onpeieJIeHHOM HANPaBJIeHUHU?

A) CyllIeCTBOBAHHEM 3JIEKTPUUYECKOTO OIS

b) cymecTtBoBaHMEM MarHMTHOIO MO 3€MJIH;

B) cymiectBoBaHMEM 3JIEKTPUYECKOTO U MArHUTHOTO MOJIeH 3eMIIH.

8. Kak Ha3bIBalOTCS MAarHUTHBIE MOJIIOCHI MArHUTA?
A) TIOJIO)KUTENbHBINA, OTPUIIATEIBHBIN;

b) cunuii, KpacHbIi;

B) ceBepHBIii, FOKHBII.

9. I'ne HaXOAATCA MATHUTHBIE MOJIIOCHI 3emJin?
A) BOMM3U rpa)UyeCcKUX MOIIOCOB;

b) Ha reorpadguueckux noirocax;

B) MoryT ObITh B 1100011 TOUKE 3EMIIH.

10. Kakoe cxoacTBO HMeeTCsl MeKAY KATYIIKON ¢ TOKOM M MATHUTHOM
CTPeJIKOi?

A) KaTyIika ¢ TOKOM, KaK 1 MarHMUTHAas CTPEJIKa, UMEET JBa MOJF0Cca — CEBEPHBIN U
FOJKHBIN;

b) cyiiecTByeT aeKTpUIECKOe I0JIE;

B) neilicTBy10T Ha MPOBOJHUK C TOKOM.

11. Kak n3mMeHsieTcs1 MATHUTHOE AeiCTBHE KATYIIKH ¢ TOKOM, KOI/1a B Hee
BBO/SAT JKeJIe3HbIH cepaeyHuK?

A) yMmeHbIIa€TCS;

b) He usmensiercs;

B) yBenuuuBaercs.

12. Yto Haxo caenarb, 4YT00bI K3MEHUTh MATHUTHBIE MOJIIOCHI KATYIIKH ¢ TOKOM
HA NMPOTHUBONOJIOKHbIE?

A) U3MEHUTDH HaMpaBJICHUE AIEKTPUUECKOTO TOKA B KaTYIIIKE;

b) u3aMeHuTh 4MCI0 BUTKOB B KaTYIIIKE;

B) BBeCcTH BHYTpPb KaTyIIKU KEJIE3HBIN CEPJICUHUK.

13. Uto co0oii mpeacTaBiasieT 3JeKTPOMATHUT?



A) Karynika ¢ TOKOM ¢ OOJIBILIMM YUCJIOM BUTKOB;
b) karyuika c xeye3HbIM CepACYHUKOM BHYTPH;
B) cuiibHBINM MOCTOSSHHBIN MarHuT.

14. Kakue ycTpoiicTBa NPUMEHSIIOTCS ISl PEryJMpPOBaHMs TOKA B KATYIIIKe
3JIeKTpoMaraura?

A) Kitoy;

b) npenoxpanurernsp;

B) peocrar.

15. B yem riiaBHoe OT/IMYHE JIEKTPOMATHUTA OT MOCTOSAHHOT0 MArHUTAa?

A) MOXHO PEryJupoBaTh MarHUTHOE JICUCTBUE AJIIEKTPOMArHUTa, MEHsISl CUJTY TOKa B
KaTyIIIKE;

b) snexktpoMaruuthl 06J1a/1at0T OOJbIIEN MTOAHEMHON CUIION;

B) HeT HHKaKoro OTIIMYUSL.

16. Kakue u3 nepeyucjieHHbIX BellleCTBA He NPUTATUBAIOTCSH MATHUTOM?
A) xenes3o;

b) crans;

B) Hukens;

I') amomuHuMiA.

17. llouemy 1Jis U3Yy4YeHUSI MATHUTHOT'O MOJISI MOKHO MCIOJIb30BATH KeJIe3HbIe
ONMJIKu?

A) B MarHUTHOM T10JI€ OHU HAMarHM4YMBAIOTCSI U CTAHOBSITCSI MATHUTHBIMU CTPEJIKAMU;
B) ’xene3Hbie ONMUIKU XOPOIIO HAMAarHUYUBAIOTCS;

B) onu ouens nerkue.

18. Kak pacnosiaraiorcs skejie3Hble ONMUJIKHA B MATHUTHOM I10JI€ PSIMOT0 TOKAa?
A) pacrnionararoTcs BAOJb MPOBOJHUKA C TOKOM;

b) 06pa3yror 3aMKHYTBIE KPUBBIE BOKPYT IPOBOTHUKA C TOKOM;

B) pacrionaratorcst 6eciopsiiogHo.

19. Kakoii MarHuTHbI# M0J110¢ HaxoauTcs BOu3H FOxkHOro reorpaguyeckoro
noJiroca 3emim?

A) ceBepHBbIif;

b) roxHBI;

B) ceBepHbIii U 10)KHBIN;

I') HuKaKoi.

20. K mos1rocy Maraura npuTsHyJIUCh ABe OyaaBku. [louemy ux cBo0OaHbIE
KOHIIbI OTTAJIKUBAKOTCH?

A) KOHITbI OyJTaBOK UMEIOT PA3HOMMEHHBIE TIOJIOCHI;

b) koHI1bI Oy1aBOK UMEIOT OJHOMMEHHBIC TTOJTFOCHI;

B) xoH11p1 Oy1aBOK HE HAMArHUYEHBI.



Kontponupyembie komrnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kirouu K Tecram:

Ne ponmpoca |1/ 2/3/' 4 56/7/891 1 1 1 11 1 1|1 1 2
0 1 2 3/4 5 6 7|8 90

IpaBuiabH B B/ A\bB|/A|AABBA|/A B A/ b B A I A B A b

bIil OTBET

Kputepuu oneHKH:

— «2» BBICTaBJICTCS 00y4JarOIIEMyCsl, €Il HaOpall MeHee § 0aslioB;
— «3» BBICTaBIISIETCS OOyUaromemycs, 3a 9-11 6anos;

— «4» BBICTABIISIETCS OOyUaromemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS O0yUaromemycs, 3a osiee 17 Gaios.

3ananus 15 caMocTosATeIbHOI padoTsl (CP)
Tembl 3cce (pedpepaToB, 10KJIA10B, COOOLICHUI)

BCKTOp HMHAYKIOHUNU MaroHuTHOI'O I10JIs.
HaHpH)KeHHOCTB MaramMTHOTI'O ITOJIA.

Pabota o nepemenieHuo MPoOBOJIHUKA ¢ TOKOM B MAarHUTHOM TIOJIE.
[IpaBuio OypaBuuka.

[IpaBuio mpaBoit pyku.

B3anmoneiicTBre TOKOB.

Cunia Amnepa. [Ipumenenue cuiibl AMmepa.

. IIpaBuio npaBoii JIEBOU PyKH.

10 JlelicTBHE MAarHUTHOTO TOJISI HA IBUKYLIUKACS 3apsii.
11. Cuna Jlopenua.

12. Ilpumenenue cuibl Jlopenua.

13. Onpeg:[eneHI/Ie YACJIBHOTO 3apsja.

14. MarauTHbI€ CBOMCTBA BEIIECTBA.

15. MarauTHasi IpOHUIIAEMOCTb.

o =

Kontponupyemsie kommerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.;

JlelicTBME MAarHUTHOIO T0JI HA MPSIMOJIMHEWHBIN MPOBOJHUK C TOKOM.

I1.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»




IMOJIHO PaCKpPLITO COACPIKAHNEC MaTCpHalad

YCTKO M IIPaBUJIBbHO AAaHBI OIIPCACICHNA U PACKPBITO COACPIKAHHNC HOHHTI/Iﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

JJIsL 1O0Ka3aTCJIbCTBA UCIIOJIb30BAaHbI PA3JIMYHBIC YMCHUS, BBIBOJBI U3 Ha6H}O}]CHPII>'I,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl PAHCC HpI/IO6pCT€HHBIe 3HaHUA.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIEpKAaHUE MaTepHalia
B OCHOBHOM MPaBUJILHO JaHBI OMPEACIICHUS MOHITUN M HCIOJIb30BaHbl HAyYHbIC
TEPMHUHBI.

OTBET CAMOCTOSITEIbHBIN

OTpENENICHUs] TOHATHI HEMOJHbIE, JIOMYIICHbl HE3HAUYUTENbHBIE HapyIICHUS
MOCJIE0BATEILHOCTH HU3JIOKEHHUS, HEOOJBIINE HETOUYHOCTHU IMPU HCIOJIH30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MpaBUJIbHBIE M YETKHUE OTBETHI HA BOMPOCHI YTOUHSIONIETO XapakTepa (O3S
MMOHUMAOITUH)

OtMmeTka «3»

YCBOGHO OCHOBHO€ COJEp)KaHHME yd4eOHOro MaTrepuana, HO  H3JI0KCHO
(dbparmMeHTapHO, HEe BCET/1a MOCJIeI0BATEIHHO

OTIpEJICIICHH S TIOHATHI HETOCTATOYHO YETKHE

HE WCIOJb30BaHBI B KadeCcTBE JOKAa3aTeNbCTBA BBIBOABI U OOOOIICHUS W3
HaOJIIOACHU, TOMYIIEHbBI OITUOKY TIPU UX U3JI0KCHUH

JOTYIIIEHBI OMMOKN W HETOYHOCTH B WCIIOJIb30BAHWW HAYYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTIOHSITUI

MpaBUJIbHBIE U YETKHE OTBETHI HA BOMPOCHI HABOJSIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (MOo3UIUsS KPUTHK)

OrMmeTka «2»

OCHOBHOE COJIepXaHue y4eOHOro MaTepHasna He pacKpbITO
HE JJaHbI OTBETHI HA BOIIPOCHI HABOJSIIETO M KOHKPETU3UPYIOLIETO XapaKTepa

JOMyIIEHbl TpyOble OMMUOKM B OMNPEACICHUN TOHITHH, TPHU HCIOIH30BAHUH
TEPMUHOJIOTHH.

Tema 3.5. JaeKTpOMArHUTHASL HHIYKIHS.

Ycrubiii onpoc (YO)

1. B 4ém 3akimrodaercs CylHOCTb SIBJIEHUS 3JIEKTPOMATHUTHOW UHAYKIUN?
2. Kewm otkpsITO siBiieHue? I'oq oTKpeITHSA?
1. Kakue ycnoBusi HEOOXOAMMBI /JIsi CYLIECTBOBAHUS SIBJICHUS 3JIE€KTPOMATHUTHON



VHIyKIUHU?

3aKOH JIEKTPOMAarHUTHOW MHIYKIUU

Yro siBNsieTCA UCTOYHUKOM MHAYKIIMOHHOTO 3JEKTPUYECKOTO MOJIs?

Pemenue 3amaun (u3 uyncna 0053aTeNIbHBIX)

[ToHATHE HHAYKIMOHHOTO JIEKTPUUECKOTO OIS

Ero omiinuue oT cTallOHapHOIO 3JIEKTPUIECKOTO

KTO BBIABUHYII THIIOTE3Y €T0 BOSHUKHOBEHMS ?

HampaBneHue WHIYKIMOHHOTO AJIEKTPUYECKOrO TOJII MO OTHOIICHHIO K
HaIIPaBJICHUIO BUXPEBOIO MAarHUTHOIO TMOJS MPU €ro HapacTaHWHU WIH
yOBIBaHHH (CIENaTh YEPTEK)

5. OJ1C nHAYKIMY B IBMKYIIUXCSA B MATHUTHOM I10JIE IPOBOJHUKAX

PYUYDD=o LA

Konrponupyemsie xommnerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCpHUaJIa

YCTKO U IIPABUIIBbHO HTaHBbI OIIPCACIICHUA U PACKPBLITO COACPKAHNC HOHHTHﬁ, BCPHO
HCITIOJIB30BAHbI HAYYHBIC TCPMUHBI

AJIA 10Ka3aTCJIbCTBA MCIIOJIB30BAHBI PA3JIMYHBIC YMCHMA, BEIBOJABI U3 Ha6JIIOI[eHHI>'I,
OIIBITOB

OTBCT C&MOCTOHTGHLHBIﬁ, HCIIOJIB30BAHBI PAHCC HpI/IO6peT€HHI>I€ 3HaHU.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKAHUE MaTepurasa

B OCHOBHOM ITPaBWJIBHO JIaHBI OIPEICIICHUS TOHSITHN M HUCIIOJb30BaHbl HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPENICIICHUS] TIOHATUWA HEIOJHbIC, JOMYIICHBl HE3HAYUTEIIbHBIC HAPYIICHUS
MOCJICA0OBATEILHOCTH HM3JIOKEHHUS, HEOONBIINE HETOYHOCTH IPHU HCIIOIB30BaAaHUU
Hay4YHBIX TCPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MPaBWIbHBIE M YETKHE OTBETHI HA BOMPOCHI YTOUHSIOIIETO Xapakrepa (MO3UIus
TTOHUMAIOIITU )

OrMmeTka «3»

YCBOGHO OCHOBHO€ COJIep’KaHHe ydyeOHOro Marepuana, HO  H3JI0KEHO
(parMeHTapHO, HE BCETrJia MOCIe0BaTEIbHO

ONpPEAEICHUS TOHATUI HEIOCTATOYHO YETKUE

HE HCIOJIb30BaHBl B KadeCTBE JIOKA3aTElIbCTBA BBIBOJABI M OOOOIICHUS U3
HaOII0/ICHUM, TOMYIIEHBI OIIMOKH MPU UX U3JI0KEHUU

JOMYIIEHbl OIIMOKA W HETOYHOCTH B HCIOJIL30BAaHUM HAyYHOU TEPMHUHOJIOTHH,
ONPEJICIICHUE OHATUI

MPaBUJIbHBIE U YETKUE OTBETHI HA BOIMPOCHI HABOJSIIETO W KOHKPETHU3UPYIOLIETO



xapakTepa (Mo3ulus KPUTHK)

OtMmeTKa «2»

® OCHOBHOE CoJiepkKaHuE yUeOHOro MaTepHuaia He PaCKPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

e JIONYIIEHbI TpyOble OMMOKKH B ONPEICICHUM TOHSATHUH, MPU MCIOJB30BAHUU
TEPMHUHOJIOTHH.

TecTupoBanmue (T)
I Bapuamnr.

Al. MHIyKIIMOHHBIN TOK — 3TO HaPaBJIECHHOE JBUKECHHUE!

1) 3apsiKEHHBIX YacTHIl, IO CBOUM JCHCTBUSIM B MPUHIUIIEC HE OTINYACTCS
OT JJIEKTPUYECKOTO TOKA, MPOSBISAETCS 3a CUET CHJI HEIIEKTPUUECKOIO
MPOUCXOKICHUS
2) HeUTpaJdbHBIX YAaCTHUI[, 1O CBOMM JICUCTBUSM B TMPUHIUIE HE
OTJIMYAETCSI OT DJJEKTPUYECKOTO TOKa, MPOSIBIACTCA 3a CYET CHJIl
BJIEKTPUYECKOTO MPOUCXOXKACHUS
3) 3apsoKEHHBIX YacTHIl, MO CBOUM JEHUCTBUSIM OTJIWMYAETCS OT
AJIEKTPUYECKOTO TOKA, MPOSABISETCS 3a CYET CHUJI HEIJIEKTPUUYECKOTO
MIPOUCXOXKICHUS
4) HEUTpaJIbHBIX YACTHII, TI0 CBOUM JACHCTBUAM B MPUHIIUNE OTIMYACTCA
OT JJIEKTPUUYECKOTO TOKa, MPOSIBISECTCS 3a CUET CHJ JJIEKTPUUYECKOTO
MIPOUCXOXKACHHUS

A2. MarHut BBOAMTCA B QIIOMHUHUEBOE KOJBIO TaK, KaK MOKAa3aHO Ha PHUCYHKE.
Hanpagnenue Toka B KOJbIE YKa3aHO CTpeNKoi. KakuM MmoarocoM MaraHuT BBOJUTCS B
KOJIBIIO?

I.
]
-

1) monoxuTenbHbIM
2) oTpHULIATEIIbHBIM
3) ceBepHBIM

4) 10XKHBIM

A3. Tpu oaMHAKOBBIE KaTYIIKN BKJIKOYEHBI MMOCIEA0BATEILHO B AIEKTPUUYECKYIO 1IENb
nocTossHHOTro Toka. Karymika 1 6e3 cepaeunuka, B Karymike 2 cepJeYHHUK U3 KoOaibTa,
B KaTymike 3 cepAedYHMK u3 TpaHchopMmaTopHO cTanu. B kakoil u3 Karymiek
WHIYKIUS MarHUTHOrO Moy Oyner HaumMeHbied? (MarHuTHas TPOHUIIAEMOCTh
BO3MlyXa paBHa 1, kobansTa — 175, Tpanchopmaropnoii craim — 8000.)
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2) 2
3)3
4) BO BceX KaTylIKax OJIMHAKOBa

Ad4. IIpsimoit TpoBOHUK JJIMHOW 80 CM JABMIKETCSI B MArHUTHOM T0JIE CO CKOPOCTBIO
36 xm/4 o yriom 30° K BEKTOpY MarHUTHOW WHAYKIMU. B TIpOBOJHUKE BO3HHKAET
O/J1C 5 mB. Uemy paBHa MarHuTHast HHAYKIUA?

1) 3mTn

2) 0,8 kTn

3) 2,5MTn

4) 1,25 mTn

B1. K karymke ¢ mHayktuBHOCThIO L = 0,25 I'H mpuiokeHa NMOCTOSIHHAs pa3HOCTb
noteHuuasioB A¢ 10 B. Ha ckonbko Bo3pacTeT cuia Toka B KaTyuke 3a Bpemst Az 1 ¢?
(CompoTuBieHUEM KaTyIIKH MpeHeOpeub) (orieHuBaetcs 2 0.)

C1. IIpoBogHuK Macco m = 1 Kr W JuiMHOM /= 1 M MOJBEIICH MPU MOMOIIU JBYX
OJIMHAKOBBIX METAJUIMUECKUX MPYKUH >XKecTKOCThIo k 100 H/Mm xaxnas. [TpoBogHuk
HaxoJUTCS B OJAHOPOAHOM MarHUTHOM Tosie, UHAyKIuss koroporo B = 100 Tan u
MEPIEHIUKYJISIPHA TUIOCKOCTH, B KOTOPOM JieKaT MPOBOAHUK M TpPYKUHBL (CM.
PHUCYHOK.)

[IpoBOAHUK CMECTWIM B BEPTUKAJIBHOW IUIOCKOCTH OT IIOJIOKCHHUS paBHOBECUSI U
ornyctuin. Onpeaenure nepuoja KoieOaHuil MPOBOJHUKA, €CIM K BEPXHUM KOHIIAM
NpY>KUH TpucoeauHeH KouaeHcaTop eMmKocThio C= 100 mx®. (CompoTuBiIeHUEM
MPOBOJIHUKA U MPYKUH NpeHeopeus) (oueHuBaetcs 3 06.)

II Bapuanr.

Al. C noMomIpl0 KaKOTro OMbITa MOXXHO IMOKa3aTh BO3ZHUKHOBEHHUE WHIYKIIMOHHOTO
TOKa?
1) mpoBOAHMK, KOHI[BI KOTOPOTO MPUCOEAUHEHBI K TaJibBAHOMETPY, HAJI0
IMOMECTHUTh B MAarHUTHOE T10JIe
2) TPOBOAHUK, KOHIIBI KOTOPOTO IMPUCOETUHEHbl K TaJbBaHOMETPY, HAJO
JIBHUTaTh BIOJb MATrHUTHBIX JTUHUM
3) MarHuT WM TPOBOJHMK, KOHIIBI KOTOPOTO MPUCOCIUHEHBI K
raJlbBaHOMETPY, HAJI0 JIBUTaTh TaK, 4YTOObl MAarHUTHBIC JIMHUHU
nepeceKau MPOBOJHUK
4) ¢ NOMOIIBIO ONBITa TOKA3aTh HEBO3MOKHO



A2.Korpga MeTamMyecKuid CTEpKEHb NPUCOCIUHWIM K OJHOMY W3 IIOJIOCOB
MCTOYHHKA TOKA, TO BOKPYT HEr0 00pa3oBayoCh IMOJIE:

1) sneKTpuYecKOe 1 MAaTHUTHOE

2) MarHuTHOE

3) aJeKTpUYECcKOe

4) npu TakOM yCIIOBUH T0JI€ HE 00pa3yeTcs

A3. IHIyKTUBHOCTb YMCJIEHHO PaBHA:

1) MarHUTHOMY TMOTOKY, OXBaTbIBAEMOMY IPOBOJAHHMKOM, €CJIM CHJIa TOKa,
IIPOTEKAroNIas 1o NPOBOJIHUKY, paBHa 1A

2) cuje TOKa, NPOTEKAIOMIEro IO MPOBOAHUKY, €CIM MArHUTHBIA TIOTOK,
OXBaTbIBA€MbIN IPOBOJHUKOM, paBeH 1 BO

3) MarHuTHOMY IIOTOKY, OXBAaTbIBAEMOMY IPOBOJAHMKOM, IPU HW3MEHEHUU CHJIBI
TokaHa l A3alc

4) cune Toka, NPOTEKAIOIIETo 110 MPOBOJAHMKY, €CIIM MarHUTHAs MHAYKIMS paBHA
1 Tn

A4.Yemy paBHa D/IC camoMHAYKUMM B KaTylke ¢ MHAYKTUBHOCTBIO 0.4 I'H mpu
PAaBHOMEPHOM YMEHBIIIEHUU CUJIbl TOKa ¢ 15 1o 10 A 32 0,2 ¢?

1) 0

2) 10B

3) 50B

4) 04 B

Bl. Katymka ¢ conpoTuBieEneM R= 20 Om u wnHAyKTHBHOCTBIO L= 10-2TH
HaxOJUTCS B IEpPEeMEHHOM MarHuTHoMm moje. Korma co3gaBaemblii 3TUM TOJIEM
MArHUTHBIH TOTOK yBemmumBaerca Ha A® = 10-3 B6, cunma Toka B KaTylIke BO3-
pacraer Al= 0,05 A. Kakoil 3apsig npoxXoauT 3a 3TO BpeMs IO KaTylIke?
(omeHuBaercs 2 0.)

C1. Ha HenpoBoasieM KJIMHE C YIJIOM HakioHa o = 30° mapayiienbHO pedpy KiuHa
JICKUT TOHKUM MPOBOJHUK Maccod m = 5 T u nnuHou [ = 10 cm. KoHIbl TpoBOIHMKA
COCIMHEHBbl C HEMOABW)XHBIMHU CTOMKaMu JBYMS OJWHAKOBBIMHU IPYKUHAMH
*KecTkocThio k = 0,2 H/M Tak, KaKk 1moka3aHo Ha PUCYHKE.

; L@

+ U7 =

-




K Knemmam cToeKk nogsogAT noctofAsHHoe HanpaxkeHne U =4 B. Onpegenute
MaKCUMaIbHOE YA/MHEHME NPYXUHbI, eCAn B MPOCTPAHCTBE CO34aTb 0O4HOPOAHOE
MarHuUTHoe nose ¢ uHaykumen B = 0,1 Th, HanpaBieHHOE BEPTUKANIbHO BBEPX.
(KoapdumumeHT TpeHma NpoBoAgHMKA O NNOCKOCTb KAnHa L= 0,1, ero
conpotusneHue R = 20 Om. ConpoTuBAEHUE NPYKUH HE YUMUTbIBaTb) (OUueHmBaeTca 3
6.)

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

Kawun k Tecram:
Bapuanr 1

Ne Bonpoca Al | A2 A3 A4 BI1 C1

IlpaBuabebiiorBer |1 |3 |1 |4 Hal0A | 0,63¢

Bapuanrt 2

Ne Bompoca Al | A2 A3 | A4 |BI C1

IpaBuabubiii otBer 2 |3 '3 |2 25 . 10- llem
S Ka

Kputepuu oneHKH:

— «2» BBICTaBJICTCS 00y4JarOIEMyCsl, €Il HaOpall MeHee 3 0aslioB;
— «3» BBICTaBIISIETCS OOyUaromemycs, 3a 4 6asa;

— «4» BBICTABIISIETCS OOyUaromemycs, 3a 6-5 0aios;

— «5» BBICTaBIISIETCS OOyUaromemycs, 3a 0osiee 7 6aIoB.

3ananus 15 caMocTosATeIbHOI padoTsl (CP)

Tembl 3cce (pedpepaToB, 10KJIA10B, COOOLICHUI)

1) SIBneHME INEKTPOMArHUTHOW HHAYKIIVH.

2) MarsuTHbIN IOTOK.

3) 3aKOH 3JICKTPOMArHUTHON MHIYKIWH.

4) IIpasuno Jlenna.

5) BuxpeBoe aineKTpuyecKkoe moie.

6) OJC MHAYKUIMH B JIBMXKYIIMXCS MPOBOIHUKAX.
7) SIBneHne CaMOUHAYKIIHH.



8) MHIyKTUBHOCTE.

9) DHeprusi MAarHUTHOTO MOJISI TOKA.

10) B3aumMOCBS3b JIEKTPUYECKUX U MATHUTHBIX MOJIEH.
11) DJIEKTPOMArHUTHOE TOJIE.

12) MarauTHast IPOHUIIAEMOCTb.

13) lua-, mapa- u ¢peppoMarHeTHKH.

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

Kpurepun onenku:

OtMmeTKa «5»

® [I0JIHO PACKPBITO COAEPKAHUE MaTepuaia

® UETKO M MPABWJIBHO JIAHBI OMPEICICHUS U PACKPBITO COAECPKAHUE MTOHITUNA, BEPHO
HCMOJIb30BAHBI HAYYHBIE TEPMUHBI

® JIJIs1 JOKAa3aTCJIbCTBA UCIIOJIB30BAHBI PA3JIMYHBIC YMCHUS, BBIBOJBI U3 H8.6J'IIO,Z]CHI/II\/'I,
OIIBITOB

® OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl PAHCC HpI/IO6pCT€HHBI€ 3HaHUA.

OtmeTKa «4»

® PACKpPBITO OCHOBHOE COJIEp)KaHHE MaTepuaia

® B OCHOBHOM IMPaBWIbHO JaHbI ONpEJEICHUs MOHSATUM U UCIOJIH30BaHbl HAYYHBIC
TEPMHUHBI.

® OTBET CAMOCTOSATEIbHBIN

® OIpeJeeHUusT TOHSATUUW HEMOJIHBIC, JOMYIIEHbl HE3HAYUTEIbHbIE HAPYIICHUS
MOCJIE0BATEILHOCTH HM3JIOKEHHUS, HEOOJBIINE HETOUYHOCTHU IMPU HCIOJIB30BaHUU
Hay4YHBIX TEPMUHOB WJIM B BBIBOJaX M O0OOIICHUSIX

® [IpaBUJIbHBIE M YETKHUE OTBETHI HA BOMPOCHI YTOUHSIOMIETO XapakTepa (O3NS
MOHUMAIOITU)

OtmeTtka «3»

® VYCBOGHO OCHOBHOE cojJepKaHHME YydyeOHOro Marepualia, HO  HU3JI0XKEHO
(dbparmMeHTapHO, HEe BCET/1a OCIeI0BATEIHHO

® OmpeeTeHUs MOHATHI HETOCTATOYHO YETKUE

® HE WCIOJb30BaHbI B KadyecTBE JOKa3aTeIbCTBAa BBIBOJALI M O0O0OIIECHUS U3
HaOJIOACHUH, TOMYIIEHbBI OTUOKY TIPHU UX U3JI0KCHUH

® JOMyIIEHBI OMMOKKM W HETOYHOCTH B HWCIIOJIH30BAaHWW HAYYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTIOHITUM

® [IpaBUJIbHBIC W YETKHE OTBETHI HA BOMPOCHI HABOMSIIETO W KOHKPETU3UPYIOIIETO
xapakTepa (MOo3UIUs KPUTHK)

OtMmeTka «2»

® OCHOBHOE COZIep’KaHHe y4eOHOTO MaTepHaia He PaCKpPhITO

® HE JIaHBl OTBETHI HA BOIPOCHI HABOAAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMyIIEHbl TpyOble OMMUOKM B OMNPEACICHUN TOHITHH, TPHU HCIOIH30BAHUH



X XX X TEpPMHUHOJIOTHUHU.

X

Konrpoabnasi padora Ne 3
ITo pa3neny «JeKTPOAMHAMHUKA)

Bapuanm 1
1. Onpenenuts cuiy, ¢ KOTOPOH OJHOPOAHOE MAarHUTHOE MOJIe IEUCTBYET Ha

TIPOBOIHUK JUHHOM 30 cM, pacmonoxeHHsIi mox yriom 450 k BexTopy MarauTHO#
WHIYKIWH, ecy cuiia Toka B HeM 500 MA. MarnutHas naaykuus cocrasisieT 0,5 Ti.

2. [IpoBoHMK C TOKOM 7A HaXOAUTCSA B MAarHUTHOM ToJie ¢ uaaykuueit 10 T
OnpenenuTts JJIMHY TPOBOJHUKA, €CJIM MArHUTHOE T0JI€ ICMCTBYET HA HETO C CUIION
25H niepneHauKyJISIPHO TPOBOJHUKY .

3. [IpoBoanuk amunHoM 30 cM ¢ cusoit Toka S0 A HaXOAUTCA B OTHOPOTHOM
MarHuTHOM I10Jie ¢ uHAyKnuer 60 MmTa nepnenaukyispHo moro. Kakyio padorty
COBEPILUT UCTOYHUK TOKA, €CJIM TPOBOJHUK MepeMecTuTcs Ha 30 cM BAOJIb
HaIlpaBJICHUS JIMHUM IEUCTBUS CHIIbl Ammiepa?

4. Kakon gonrKHa bbITb cMaa TOKa, YTOObI B KaTyLlKe MHAYKTMBHOCTbIO 0,5 MH aHeprusa
MarHUTHoro nona 6bina 100 Ax?

5. lNokasaTtb HanpasneHue cunbl JlopeHua.

Bapuanm 2

1. OnpenenuTh cuily, C KOTOPOM OJHOPOJAHOE MAarHUTHOE TOJI€ IEUCTBYET Ha

TIPOBOIHUK JUIHHOM 40 cM, pacrionoxeHHbIi oy yrioM 450 k BekTopy MarauTHOI
UHIYKIWH, eciiu cuiia Toka B HeM 400 MA. MarnutHas unaykuus cocrasisiet 0,5 Ti.

2. [IpoBoaHuK ¢ TOKOM 3A HAXOAUTCA B MAarHUTHOM Ttosie ¢ uHAykuuen 12 T
Onpenenuts JJIMHY MTPOBOIHUKA, €CJIM MATHUTHOE TIOJIE JICMCTBYET HA HETO C CHIION

40H u nepnesauKyaspHO NPOBOIHHUKY.

3. [IpoBoanuk anmunHot 40cm ¢ cusoi Toka 50 A HaXOAUTCA B OJHOPOTHOM
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X % MarHuTHOM noJie ¢ uaaykiuen 50 mTin. Kakyro
v paboTy COBEPUIUT UCTOUYHUK TOKA, €CITU

X X npoBoJHUK nepeMectutca Ha 40 cM BIOMb
HaIpaBJICHUS JINHUU AeUCTBUA cuilbl Amnepa?

] ] ] e X x

] ] ] o X X

4. KaKol AoKHa 6bITb MHAYKTUBHOCTb KaTyLLKKM, YTOObI Npu cuie TOKa B HeM 2 A
3HEepPrua MarHUTHOro nondA pasHanacb 20 IxK?

5. oka3atb HanpasaeHue cunbl JlopeHua.

Bapuanm 3

1. OnpenenuTs cuiy, ¢ KOTOPOH OJHOPOAHOE MAarHUTHOE MOJIe IEUCTBYET Ha

TIPOBOJHHUK JUTHHOM 30 cM, pacmonoxeHHsIi mo yrioM 450 k Bektopy mMarauTHOI
WHAYKUUH, eciii cuia Toka B HeM 500 MA. MarautHas uaaykuus cocrasisiet 0,5 To.

2. [IpoBoiHUK C TOKOM 7A HaXOAUTCSA B MAarHUTHOM ToJie ¢ uaaykuueit 10 T
OnpenenuTts JJIMHY IPOBOJIHUKA, €CJIM MAarHUTHOE T0JI€ ICCTBYET HA HETO C CUJION
25H nepneHauKyasipHO IPOBOIHUKY.

3. [IpoBoanuk amuHoM 30 cM ¢ cuioit Toka 50 A HaXOAUTCA B OJTHOPOTHOM
MarHuTHOM MoJje ¢ uHaykuueit 60 MTn nepnenaukysapHo noito. Kakyio paborty
COBEPILINUT UCTOYHUK TOKA, €CJIM MPOBOJHUK IepeMecTuTcs Ha 30 cM BAOJIb
HaIIpaBJICHUS JIMHUU JEUCTBUS CUilbl Amniepa?

4. Kako gonrKHa bbITb cMna TOKa, YTOObI B KaTyLlKe MHAYKTMBHOCTbIO 0,5 MH aHeprus
MarHuTHoro nons 6oina 100 AxK?

5. lNokasaTtb HanpasneHue cunbl JlopeHua.

Bapuanm 4

1. Onpenenuts cuiy, ¢ KOTOPOH OJJTHOPOAHOE MAarHUTHOE MOJIE JEUCTBYET Ha

TIPOBOHUK JUTHHOM 40 cM, pacronoxeHHsii mox yriom 450 k BexTopy MareuTHOI
WHAYKUWH, eciu cuia Toka B HeMm 400 MA. MarautHas unaykuus cocrasisier 0,5 To.
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. . . e 2. [[poBOIHUK ¢ TOKOM 3A HAXOJUTCS B MATHUTHOM TOJIE C

uHaykuuen 12 Tn. Onpenenuts JiIMHY POBOJHUKA, €CIIH
. . o ® MarHUTHOE MOJIe IEUCTBYET Ha Hero ¢ cuioi 40H u
MEePIEHAUKYJISIPHO TPOBOJHUKY .

3. [IpoBoanuk amuHout 40cm ¢ cusoit Toka 50 A HaXOAUTCA B OJJHOPOTHOM
MarHuTHOM moJe ¢ uaayknueit 50 mTn. Kakyro paGoTy coOBEepIIMT UCTOYHHUK TOKA,
€CJIM IPOBOJIHUK TtepeMecTUTcst Ha 40 cM BI0JIb HAIIPABJICHUS JIMHUH JIEUCTBUS CHUIIbI
Awmmnepa?

4. Kakol gonKHa 6bITb MHAYKTUBHOCTb KaTyLWKM, YTOObI NpY cuie TOKa B Hel 2 A
3HEeprmsa MarHUTHOro nons pasHanacb 20 K?

5. Moka3aTtb HanpasneHue cunbl JlopeHua.

Konrponupyemsie kommerennuu: OK 01-OK 07; JIL.1.-JI.6.; M.1.-M.6.; IL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» cTaBUTHCA 32 pabOTY, BBIIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMMOOK 1 HEJJOUETOB.

- «4» cTtaBUThCS 3a pabOTYy, BBHIMOJHEHHYIO MOJHOCTHIO, HO MPU HAJIWYHHU B HEW HE
0oJiee 0JIHOM TpyOOIl U OHOU HErpyOol OIIMOKK U OJHOTO HEIoYeTa, He 0oyiee Tpex
HEJI0YETOB.

- «3» CTaBUTHCS, €CJIM CTYJACHT IPABUWILHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl WK
JOMyCTUA He OoJjiee oHOM rpyOoil OMMOKKM M JIBYX HENOYETOB, HE Oojee OHOM
rpyooii U oAHOW HerpyooW omuOKd, HEe OoJjiee Tpex HerpyObIX OLIMOOK, OJHOU
Herpy0oii olKMOKHM U TpeX HeI0YEeTOB, IPU HANUYKU 4-5 HEeJ0UEeTOB.

- «2» CTaBUTHCS, €CJIM YHUCIO OMMOOK M HEAOUYETOB MPEBBICHUIIO HOPMY OLICHKU «3»
WJIM TIPABUJIHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Pa3nen 4. Kose0anus v BOJTHBI
Tema 4.1. MexaHu4YeCcKHE KOJICOAHUA M BOJTHDBI
Ycrubliii onpoc (YO)

1.IlpuBenuTe mpuMepsl KOIeOATENbHBIX TBUKEHUM.



2.4T10 Ha3bIBACTCSI MEXaHUUECKUMH KOJICOAHUSIMU?

3. IIpu3naku Ko1e0aTENHLHOTO JBUKECHHUS.

4. Kakue kose0aHust Ha3bIBaIOTCSI CBOOOJHBIMU?

5.Kaxkue cuctembl Ha3bIBatoTcs KojiebaTenbHbIMU? [Ipumepsi.

6.Uto Ha3bIBaeTCs AaMIUIMTYJOW KoJieOaHUM;, TMEepHooM KoJIeOaHUW; dYacTOTOM
Kojiebanuii? B kakux equHuIIax U3MEPSETCs KaKas U3 TUX BEIUYUH?

7.Kakass mareMaruyeckass 3aBUCUMOCTb CYLIECTBYET MEXIY IMEPUOJAOM U YaCTOTOU
KoJIeOaHmit?

8.Kak 3aBHCAT 9acToTa M MIEPHOJT CBOOOIHBIX KOJICOAHHUH OT JTMHBI HUTH?

9.Kakue konebaHmst HA3bIBAIOTCSI COOCTBEHHBIMU ?

10.Kakue xoneOaHus Ha3pIBAIOTCA rapMOHUYecKUMU? ['paduk

11.Yt0 Ha3piBaeTCd MAaTeMaTUYECKUM MaATHUKOM? [IpM Kakux yCIOBHSX peanbHBIN
HUTSHON MasiTHUK Oy/eT cOBepIIaTh KojieOaHus, OJIM3KMUE K TAPMOHUYECKUM?
12.Kakyto BeIM4MHY Ha3bIBAIOT (pa3oi KoneOaHuii?

13.I1puBeauTe npuMep KOJIEOIIOMMXCS T B OIMHAKOBBIX (ha3ax, MPOTUBOIMOIOKHBIX
dazax.

14. Kakue npeBpalieHus: SHepruu, IPOUCXO AT IpHU Kojebanusax? PucyHOK.

15. Yto Ha3bIBAIOT BBIHYKJICHHBIMH KOJICOAHUSIMHU?

16. Kakoe siBieHre Ha3bIBalOT PE30HAHCOM? Y CIIOBUE PE30HAHCA.

17 I1lpuBeauTe npuMepbl MEXaHUYECKOTO PE30HAHCA.

18. B Kakux city4asix pe30HaHC MOKET OBbITh MOJIE3HBIM, a B KAKUX - BpeAHbIM? 19.YUT0
Ha3bIBaeTca BojiHamMHu? UTo Takoe ympyrue BoiHbI? IlpuBenure npumep BOJH, HE
OTHOCSIIIINXCS K YIPYTUM BOJIHAM.

20.Kakue BOIHBI HA3bIBAKOTCS MTPOJOJIBHBIMH; MOTIEPEYHBIMA?

21.Kakue BOJHBI — TMOMNEpPEYHBbIE WU TMPOJOJIbHBIC - SIBISAIOTCS BOJHAMU CJIBUTA;
BOJTHAMU CXKATHsI M PACTSIKEHUA?

22 Iloyemy momnepevHble BOJIHBI HE PACIPOCTPAHSIOTCS B MKUAKUX U Ta3000pa3HbIX
cpenax?

23.Yrto HazwiBaeTcs 1iuHOM BoHBI? [lo kakum opmyiiaMm MOKHO paccuuTaTh JTMHY
BOJIHBI U CKOPOCTh PaclpOCTPAHEHHUS BOJIH?

24. Yo aBnsieTcs UCTOYHUKOM 3BYyKa? UTO Ha3bIBalOT 3BYKOM?

25.MexaHnuveckue KojaeOaHus, KaKMX YacTOT HAa3bIBAIOTCS 3BYKOBBIMH W TMOYEMY?
26.Kakue kosjeOaHus HA3bIBAIOTCS YIBTPAa3ByKOBBIMU; HH(PA3BYKOBBIMH?

27.910 Ha3bIBAIOT MY3bIKAJIbHBIM TOHOM; IIIyMOM?

28.Uem onpenaensieTcst T[pOMKOCTh 3ByKa?

29.0T1 yero 3aBUCHT BBICOTA 3ByKa?

30. 3ByKkoOBbI€ SIBICHUS. UTO Ha3bIBAIOT 3XOM? Y CJIOBHE BOBHUKHOBEHUS 3XO.

31. OnpeneneHne pacCTOSHUM C TOMOIIBIO 3BYKa.

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

Kpurepun ouenku:
OtMmeTka «5»
® [I0JIHO PACKPBITO COAEPKAHUE MaTepHUaia



YCTKO M IIPABHUIJILHO JAaHBI OIMPCACICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BEPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

IJIL 10Ka3aTCJIbCTBA UCIIOJIb30BAaHbI PA3JIMYHBbIC YMCHUA, BEIBOAbLI U3 H86J’IIOI[€HPII>1,
OIIBITOB

OTBCT C&MOCTOHTGHLHBIﬁ, HCITIOJIB30BAHBI PAHCC HpI/IO6peTeHHBI€ 3HaHU.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepHraa
B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MMOHATUM U UCTIOJIb30BAHbI HAYUYHbBIE
TEPMUHBI.

OTBET CaMOCTOSITEIIbHBIN

OnpeeIeHUs TOHATUI HETOJHbIC, TOMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 000OIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MTOHUMAIOIITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHNe y4eOHOTO MaTepuaia, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/Ia TOCIICI0OBATEIHHO

OTIpEeJICIICHHS TIOHATUIM HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BBHIBOIBI U 0000IIICHUS U3
HAOJTFOICHUH, TOMYIIEHBI OITUOKY TIPH MX U3JI0KCHHUH

JOTIYIIIEHBI OMIMOKN M HETOYHOCTH B MCIIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONPEJICIICHNE TOHATUIA

MIPaBUJIBHBIC U YETKHE OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETU3IUPYIOIIETO
xapakrepa (Imo3UIHs KPUTHUK)

OrMmeTka «2»

OCHOBHOE COJIEpKaHUE y4eOHOT0 MaTepualia He PaCKPHITO

HE JIaHbl OTBETHI Ha BOIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTIYIIEHBI TPYObIe OIIMOKHU B OMPECICHUH MOHATHIA, TPU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

TectupoBanmue (T)

I Bapuanr.

Al. ®@opmyJia 1l BBIYMCJIEHUS JJIAHbI BOJHBI

C T

a)h=T 6)L= € B)A=cT



A2. Teao 3a 2,5 munyrsl coBepumiaer 120 mouHbIX KoJieOanumil. Onpexesaure
Nepuoj KoJieOaHuil.
a) 1,25¢6)0,8¢B) 0,02 ¢

A3. CkoabKko Kojge0anuii copepmuT Tesa0 3a 10 ¢ nmpu yacrore koJedanuii 220
I'n?
a) 22 6) 220 B) 2200

A4. Tesio 3a 5 munyT coBepmaet 240 kosned6anuii. KakoBa yacrora koJsie0anuii?
a) 0,8 I'ig

0)48 I'nl

B) 1200 I'y

AS. B oaHOM 1 TO#i Ke cpele pacpoOCTPAHATCH BOJHBI ¢ yacToTol 10 I' m 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JIbIIEe?

a) OJINHAKOBBI

0) 20T

B) 10 I'

A6. Haiinute nJIMHY 3BYKOBOW BOJIHBI B BOJe, ecau eé ckopoctb 1480 m/c, a
yactora 740 I'u.

a)0,5m

6) 1095200 m

B) 2 M

A7. YacroTa 3Byka yBeauumiaach B 5 pa3. Kak u3mMeHu1ach CKOpOCTh 3ByKa B
3TOM Ke cpene?

a) He U3MEHUJIach

0) yBenuuuiach B 5 pas

B) YMEHBIIINWIIACH B 5 pa3

Bl. Yemy paBHO paccTosiHMe [0 Jieca, eCJU OTPaKeHHbIH OT Hero 3BYK
BO3BpaTwjicsi K ucTo4HMKY cmycra 10 ¢? Ckopocrs 3Byka paBHa 340 wm/c.
(ouenuBaetcsi 20.)

C1. Amuiuryjaa koJsie0anmii rpy3a Ha npy:kuHe pasHa 10 cm. Ilepuoa kosedanuii
2 c. Kakoii myTth npoiaér rpy3 3a 2 ¢? (oueHuBaercs 30.)

II BapuanT.

Al. ®opmy.ia 1J1s1 BLIYHCIEHHS] CKOPOCTH PACIPOCTPAHEHHUS BOJIHDI
A A
a)v=T g)v=V B)v=AT



A2. MpyxunHa 3a 4 muHyYTbI coBepluaeT 200 nonHbIX KonebaHunii. Onpeaenurte
nepuoa KonebaHun.

a)1,2c6)50cB)0,02cC

A3. CKonbKo KonebaHuit cosepimt Teno 3a 15 c npu yacrore Konebanum 300 lNy?

a) 20 6) 4500 &) 0,05

A4. Teno 3a 2 muHyTbl cosepluaeTt 180 KonebaHuii. KakoBa yactota KonebaHun?
a)90 Iy,
6) 360 'y

8) 1,5 'y

A5. B ogHOM 1 TOM e cpeae pacnpoCTPaHAIOTCA BOHbI ¢ Yactotoid 30 Ny n 40 My Y
KaKOM BOJIHblI CKOPOCTb MeHbLue?

a) 04MHaAKOBbI
6) 40 I'y,

B) 30 'y,

A6. Haiigute gnunHy 3ByKOBOI BOJIHbI, €cnun eé ckopoctb 340 m/c, a yactota 170 Iy,
a)0,5m
6)2m

8) 57800 m

A7. YacToTa 3ByKa ymeHbLuunacb B 9 pa3. Kak u13ameHMnacb CKOPOCTb 3ByKa B 3TOU
e cpegpe?



a) He u3meHmnnacb
6) yBennumnacob B 9 pas

B) yMeHbLKnnachb B 9 pas

B1. Yemy paBHO paccTosiHUe A0 Nleca, eC/M OTPaXKeHHbI OT Hero 3ByK BO3BpaTu/cA
K UCTOUHMKY cnycTa 5 ¢? CKopocTb 3ByKa paBHa 340 m/c. (oueHuBaeTca 26.)

C1. AMnautyaa KonebaHuii rpy3a Ha nNpyKuHe pasHa 7 cm. Mepuog konebawHuii 3 c.
Kako# nytb npoiigéT rpys 3a 3 c? (oueHnBaeTca 36.)

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

Kiaoun K Tectam:

Bapuanr 1

Ne ponpoca Al | A2 A3 A4 | A5 | A6 | A7 | B1 C1

IlpaBuiabHbiiiorBeTr | B | a | B | a | 0 B 0 1700Mm 40 cm

Bapuanr 2

Ne Bompoca Al | A2 A3 A4 | A5 | A6 | A7 | B1 C1

IlpaBuabHbliioTBeT | 2 a | 6 | B | B | 0 B 850M 28 cm

Kpurepun ouenku:

— «2» BBICTaBIIAETCS 00y4aroIeMycs, eciu Habpail MmeHee 4 0asioB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 6-5 0aios;

— «4» BpICTaBIISIETCS OOyUaromemycs, 3a 9-7 6aios;

— «5» BeICTaBIIsIETCS O0OyUaromemycs, 3a obosee 10 6amios.



3ananus 15 caMocTosATeIbHOI padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHUI)

1) KonebareapHOE ABMKCHHE.

2) T'apmoHHMueckue KoyieOaHusl.

3) CB0OOAHBIC MEXaHMYECKUE KOJICOAHUS.

4) TlpeBpaleHue 3Hepruu Ipu KoJieOaTeIbHOM JBUKEHUU.
5) CBoOOHBIC 3aTyXaIOIIUEe MEXaHUYECKHUE KOJICOaHUsI.

6) MareMaTnuecKuii MasiTHUK.

7) IlpyXWHHBIN MasSTHUK.

8) BbIHYX/I€HHbIE MEXaHUYECKUE KOIeOaHus.

9) Pe3onaHc.

10) IToriepeunsie ¥ IPOAOJILHBIE BOJIHBI.

11) XapakTepUCTUKHU BOJIHBL.

12) 3ByKOBBIE BOJIHBI.

13) YbTpa3ByK U €ro NIpUMEHEHHUE.

14) Uatepdepenuns, nudpakums ¥ Moasspu3anns MEXaHUYECKUX BOJIH.

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

Kpurepun onenku:

OtMmeTka «5»

® [I0JIHO PACKPBITO COAEPKaHUE MaTepuaia

® YETKO M MPABUIILHO JaHbI ONIPEJCIICHUS U PACKPHITO COJIEpIKaHKE TIOHITUH, BEPHO
HCIIOJIb30BaHbl HAYYHbBIE TEPMHUHBI

® IS JOKa3aTeIbCTBA MCIOJIB30BaHbl Pa3IMUHbIC YMEHHS, BBIBOJIBI U3 HAOIIIOICHUH,
OIILITOB

® OTBET CaMOCTOSITEIbHBIN, HCIIOJIB30BAaHbI paHee MPUOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

® pacCKpBITO OCHOBHOE COJIEpKaHHUE MaTepuaia

® B OCHOBHOM IIPaBUJILHO JIaHbI OMPEICICHUS TTIOHITUI U UCIIOJIb30BAaHbl HAYUHbIC
TEPMUHBI.

® OTBET CAMOCTOSATCIbHBIN

® OMNpe/ACiICHUs MOHSATUIN HEMOJHbIC, TOMYIIEHbl HE3HAUUTEIbHbIC HAPYILICHUS
MTOCJICI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TPH MCTIOJIb30BAHUH
Hay4YHBIX TCPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

® T[pPaBWIbHBIE U YETKHUE OTBETHI HA BOMPOCHI YTOUHSIONIETO Xapakrepa (o3ulius
TTOHUMAIOIITU )



OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHKe y4eOHOro MaTrepuaa, HO U3J105KEHO
(parMeHTapHO, HE BCETr/ia MOCIEeA0BATEIBHO

onpeiesIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BBIBOIBI U 0000IIEHUS U3
HaOII0/ICHUM, TOMYIIEHbI OIIMOKH MPU UX U3JI0KEHUU

JIOTMYIIIEHBI OIIMOKY ¥ HETOYHOCTH B UCIOJIB30BaHUU HAYYHON TEPMUHOJIOTHUH,
OIPEICIICHUE TTIOHSITUI

MIPAaBWIbHBIE U YETKUE OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakrepa (mo3ulus KPUTHUK)

OtMmeTKa «2»

® OCHOBHOE cojiep)kKaHuE y4eOHOro MaTepuasia He PaCKpPhITO

® HE JaHbl OTBETHI HA BOMPOCHI HABOJSIIET0 M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMMUOKHU B ONPEACICHUN TOHSATUM, TPU UCTIOIB30BaHUU
TEPMUHOJIOTUH.

Tema 4.2. DjIeKTPOMATHUTHBIE KOJIEOAHUS U BOJIHbBI

YcrHblii onpoc (YO)

. I3 Kkakux »SIEeMEHTOB COCTOMT KoJiebaTenbHBI KOHTYp? Moryr mu

BO3HUKHYTh KOJIeOaHHS B KOHTYpE, COJIepKaIleM KOHISHCATOp U Pe3ucTop?
WHIYKTUBHOCTBH U PE3UCTOP?

. Kakwne (bHBH‘-IeCKI/Ie BCJIINYHNHBI NU3MCHAIOTCA Ipu KoJIcOaHUAX B

KojebaTeIbHOM KOHTYpe?

. YeM oTauyamTca KoOJeOaHHS DIEKTPUUYECKOro 3apsna M TOKa B

koJsiebaTenbHOM KOHTYpe? Kak nmo rpaduky usmMeHeHus 3apsjia co BpeMEeHEM
MOCTPOUTH IpaUK 3aBUCUMOCTH CUJIBI TOKA OT BpeMEHU?

OT dyero 3aBUCHUT Mepuoi KojieOaHud B KOHType? MoxkeT U mnepuoj
KOoJIe0aHMI B KOHTYpE OCTaBaThCs NMOCTOSHHBIM NPU U3MEHEHUU MHIYKTUB -
HOCTHU U €MKOCTH?

. Kak wu3Menutcs mnepuoa KoyiebaTeNbHOTO KOHTYpa, €CIH YBEIUYHUTh

YHCJIO BUTKOB KaTyIIKU? BHECTH B KaTyUIKY KEJE€3HBIN CEPACUYHUK?

. Kakue mpeBparenust 3Heprun NpoucxoasT B KojebaTeabHoM KOHTYpe? ['e

COCpPEI0TOYEHA DHEPTHUS MPHU CBOOOJHBIX KOJEeOaHUAX B KOHType uepe3 1/8,
1/4, 1/2 nepuopa mocie Hadajia pa3psaJaKd KOHASHcaTopa?

. Moryr num ObITh CBOOOJHBIE KOJICOAHHST B pEAJIBHOM KOHTYpE

HE3aTyXalUUMHu?

. Uem oTimyarTcs ApYyr OT Apyra cBoOOJHBIE KOJIeOaHUs B JBYX KOHTYpax C

OJMHAKOBBIMHU TMapaMeTpaMu, €ClIM UX KOHAEHCATOPbl OBbLIM 3apsiKE€HbI OT
Oartapeit ¢ pasubimu DJ[C?

. Kak ,Z[@fICTBYIOH.ICC 3HAYCHUC CHJIBI TOKa (HaHpH}KCHI/ISI) CBA3aHO C

AMIIIIUTY AHBIM 3HaueHueM? Kakoe 3HaueHHE CHIBI TOKa H HaIIPAXKCHHUSA



U3MEPSAIOT aMIIEPMETPHI U BOJBTMETPHI B I[ENU MIEPEMEHHOTO TOKa?

10. Ha xarymky nomaercs oqMHAKOBOE HANPsDKEHUE — CHAyaljla OT CEeTHU
MOCTOSIHHOT'0, a 3aTeM NEPEMEHHOro Toka. B kakoM ciyyae oHa Harpena-
eTcsl CuibHee?

11. [Touemy B menu, coaepxkailed KOHAEHCATOpP, MOXET MPOTEKATh
TOJIBKO TIEPEMEHHBINA TOK?

12. JlomycTUMO 7M1 B L€Nb MEPEMEHHOTO0 TOKa HampsbkeHuem 220 B
BKJIIOYUTh KOHJIEHCATOP, MPOOOHOE HampsiKeHne kotToporo 250 B?

13. [Touemy B pamke, paBHOMEpPHO BpAIIAIOLICHCS B MAarHUTHOM IIOJIE,
Bo3nukaer OJ[C? Yem oTAUYalOTCS NPOMBINLUICHHBIE TEHEPATOPbl OT
MPOCTEHNIIEH MOJIETU-PAMKH, BPAIIAIOIIENCS B MATHUTHOM TT0JIe?

14. Kakum 06pa3oM mosiydaroT CTaHJAPTHYIO YaCTOTY MEPEMEHHOTO TOKa
MpU MEJICHHOM BpallleHUH PaMKH?

15. s dgero cayxut Tpancpopmarop? Kakue ero ocHoBHBIE yacTu?
KakoB nmpuniun aeictus Tpancopmaropa?

16. Kakum o0pazoMm mpou3BoAsST NMpeoOpa3oBaHUsS HANPSIKEHUS U CUIIbI
TOKa B IEMSAX NepeMeHHOro Toka? MoXHO JM coBepilaTh Takue mpeodpa-
30BaHUS B LENSAX MOCTOSIHHOTO TOoKa?

17. YeMm otnmvaercss XOJOCTOM pexuM TpaHchopmaropa oT pabouero?
Kak ocymiecTBisieTcst peKuM Harpy3ku?

18. Kak cBsa3anbl Mexay coOOW BEIMYMHBI TOKOB M HAINpSKEHUU B
oObMoTKax TpaHchopmaropa?

19. 3a cdeT yero B TpaHcPoOpMaTOpe MPOUCXOJIUT MOTEPS DHEPTUM TIpeE-
obpaszyemoro Toka? Kakossl nytu noseiienust KIIJ[ rpanchopmaropa?

20. [louemy nng mnepenauyd dJIEKTPUYECKOM HHEpPrud Ha OOJIbIINE

pPacCTOSHHAS HCIOJIb3yeTCsl mnepeMeHHbld Tok? Ilouemy mnpu mnepenaue
AJIEKTPOIHEPTUH UCIIOJB3YIOT BEICOKOE HANpsKEeHUE?

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

Kpurepun ouenku:

OtMmeTka «5»

® [I0JIHO PACKPBITO COAEPKAHUE MaTepHuana

® YETKO U MPABUIBHO JAaHbI ONPEIECICHUS U PACKPBITO COJIEPKaHKUE MOHITUN, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

® 15l JOKa3aTeIbCTBA UCIOJIb30BaHbl Pa3IMUHbIE YMEHUS, BHIBOJIBI U3 HAOIIOACHUH,
OTBITOB

® OTBET CaMOCTOSITEIbHBIN, UCIIOJIb30BAHbI PaHEE MPUOOPETCHHBIC 3HAHMUSL.

OtMmeTka «4»
® PACKpPBITO OCHOBHOE COJICp)KaHHE MaTepuaia
® B OCHOBHOM NIPaBUJILHO JaHbI ONPEICTICHUS MOHSITUH U UCTIOIb30BaHbl HAYUHbIE



TEPMHUHBI.

® OTBET CaMOCTOSATEIbHBIH

® OIpe/eeHuUs MOHATHI HEMOJIHbIC, TOMYIIEHbl HE3HAYNUTEIbHbIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 00OOIIEHUSIX

® [IpaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI yTOUHSIOIIETO XapakTepa (MO3HUIHs
MMOHUMAIOITUH)

OtrmeTtka «3»

® YCBOCHO OCHOBHOE COJIEp)KaHHE yUeOHOr0o MaTepuaia, HO U3JI0KEHO
(dbparMeHTapHO, He BCer/a MoCIe0BaTEIbHO

® OIpeJeICHUS MOHATHI HEAOCTATOUYHO YETKHE

e HE HCIIOJIB30BaHbI B KAUECTBE JI0KA3aTEJILCTBA BBIBOJIBI M 0000IIEHUS U3
HaOJII0JICHUH, TOMYIICHBI OITUOKH MPU UX U3JI0KESHUH

e JIONYIICHBI ONTMOKH M HETOYHOCTH B MCIIOJIb30BAHUH HAYYHON TEPMUHOJIOTHH,
OIPEJICIICHUE TOHATUI

® MPaBWIbHBIC U YETKHE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtMmeTka «2»

® OCHOBHOE COZIepKaHHe y4eOHOTO MaTepHaia He PaCKPHITO

® HE JIaHBl OTBETHI HA BOIPOCHI HABOAAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

e JIOIYIIEHBI TPyOBIC OITUOKH B ONPEICICHUH TOHITUH, TIPH UCIIOJIH30BAHUHI
TEPMHHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

Al. DJIEKTPOMarHUTHBIE BOJIHBI MOTYT PaCIPOCTPAHATHCS

1) TOJIBKO B BaKyyMe CO CKOPOCTbIO CBETA

2) TOJBKO B BEIIECTBE C JIIOOBIMU CKOPOCTSIMU

3) B BakyyMe U B BELIECTBE CO CKOPOCTHIO CBETA

4) B BaKyyMe U B BEILECTBE CO CKOPOCTSIMH, OOJIBIITMMH CKOPOCTHU CBETa

A2. [lepnon 3JIEKTPOMarHUTHOM BOJIHBI paBeH | MKcC. JlJIMHA 3JIEKTPOMAarHUTHOM
BOJIHBI paBHa

1) 300 mxm

2) 300 mm

3)300 m

4) 300 km

A3. YacToTa 311eKTpOMAarHATHO# BONHBI HHdpakpacHoro n3nydenns 2-1012 T,
[lepuox xonebanuii ITON BOJIHBI paBEH



1)5-10-13 ¢
2)2-10-12 ¢
3)0,5-1012 ¢
4)2-10-13 ¢

A4. BHyTpH KOHIEHCATOPA CO3AAETCS
1) HEOTHOPOTHOE MAarHUTHOE TIOJIC

2) OJTHOPOJIHOE AIEKTPUUYECKOE MOJIe
3) OHOPOIHOE MAarHUTHOE T0JIE

4) HEOJTHOPOIHOE DJIEKTPUUECKOE T0JIe

AS. B xone6atenbHOM KOHTYpE MePUOIUYECKU U3MEHSIOTCA
1) cuna Toka B pe3ucTope

2) 3aps] KaTyluIKu

3) cuiia TOKa B KOHJEHCATOPE

4) 3apsi1 KOHJIEHCATOpA U CUjla TOKa

A6. IIpu yMeHbpIIEHUY UHAYKTUBHOCTH KaTYIIIKH, BKJIIOYEHHOUN B KOJIEOATEIbHBIN
KOHTYP, IEPHO]T AIEKTPOMAarHUTHBIX KOJIEOAHUIA

1) He u3MeHuTcs

2) yMEHBLIUTCS

3) yBenuuuTCs

4) MOXKET KaK YBEJTUUUTHCS, TAK U YMEHbBIIUTHCS

B1. YcTanoBuTe cOOTBETCTBUE MEXKIY (PU3NYECKUMH BEJIMYMHAMU U (hOpMYyJIaMu, TI0
KOTOPBIM OHH OIPEACIIIIOTCS.

OUBNYECKASA BEJIMUNHA

A) DHeprus KoHJieHcaTopa

b) [lepuon 31eKTpOMAarHUTHBIX KoJieOaHUI
OOPMYVYIJIA

1) 2aLC

2)q/2C

3) ¢2/2C

4) 2mNLC

5)q/hLC

II BapuanT.

A1.B 31eKTpOMarHUTHBIX BOJHAX COBEPIIAIOT KOJIeOaHUsI
1) nroObIe YacTHUIIBI CPEIbl

2) 3apsiKEHHbBIC YaCTHUIIbI

3) AeKTpUUECKUEe TOKH



4) HaHpH)KéHHOCTB QJICKTPUICCKOI'O IMOJIA U MHAYKIOUA MAaroHuTHOTO I10JIA

A2, Ilepuon 2J1eKTpOMarHUTHOM BOJIHBI paBeH 1 Mc. [[rMHa 2J1eKTpOMarHUTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. Yacrota pamrooiHs! 4-108 Tlepros kone6aHumii 3Toi BOIHBI paBeH
1)4-10-8 ¢

2)2,5:-109 ¢

3)2,5-108 ¢

1)4-108 ¢

A4. KoHgeHcaTop — 3TO yCTPOUCTBO

1) 1715t HAKOTUIEHUS DJIEKTPUUYECKUX 3apsiIOB

2) U1l CO3/1aHMSI DJIEKTPUUYECKOTO TOKA

3) 115 u3BMEpEHUs PIECKTPUUECKUX 3apsI0B

4) nist onpeAesiCHUsT HalpPaBJICHUS AJIEKTPUUECKOTO TOKA

AS. KonebarenbHblif KOHTYP COCTOUT
1) U3 KaTymku u pe3ucropa

2) 13 pe3ucTopa U HICTOYHUKA TOKa

3) U3 KaTylIKu U KOHAEHCATOpa

4) U3 pe3ucTopa U KOHJIEHcaTopa

AG6. [Tpu yBennueHnn EMKOCTH KOHJICHCATOpa, BKIIOUSHHOTO B KOJIeOaTeIbHbIN
KOHTYp, IEPUO]I SJIEKTPOMATrHUTHBIX KOJI€OaHU

1) He u3MeHuTcs

2) yMEHBLIUTCS

3) yBenuuutcs

4) MOXKET KaK YBEJIMUUTHCS, TAK U YMEHBIIUTHCS

B1. YcTanoBuTe COOTBETCTBHE MEXKIY (PU3NUECKUMH BEIMYMHAMU U (hOpPMYyJIaMu, TI0
KOTOPBIM OHH OTIPEIEIISIFOTCSL.

OU3BNYECKASA BEJIMYNHA
A) 3apsin koHAeHcaTopa

b) DHeprus karymku
OOPMYJA

1) CU

2) UhhC

3) LI2/»C

4) UNLC



5) L12/)

Kontponupyemsie 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

Ne Bonipoca Al A2 | A3 A4 | A5 | A6 Bl

HpaBuabnbiidi |3 |3 |1 |2 |4 |2 | Bl1,A3,b4
0TBeT

Bapuanrt 2

Ne Bonpoca Al A2 | A3 A4 | A5 | A6 | Bl

HpaBuwibnbiii |4 (4 (2 |1 |3 |3 |BLALBS
OTBET

Kpurepun ouenku:

— «2» BBICTABJISIETCS 00yUarOIIEMyCsl, €CIM HaOpasl MeHee 2 0aljioB,;
— «3» BBICTaBIISIETCS 00yUaromemMycs, 3a 3 6ania;

— «4» BrICTaBIIACTCS OOyUaromemMycs, 3a 5-4 6aJoB;

— «5» BBICTaBIISIETCS OOyUaroneMycs, 3a 0osee 6 6AIIOB.

3ananus 1 caMocTosATeIbHOI padoTsl (CP)
Tembl 3cce (pepepaToB, TOKJIAT0B, COOOLIEHMU )

CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJICOaHUSI.
[IpeBpamnienre sHEPTUN B KOJIeOATETLHOM KOHTYPE.

[lepro1 cBOOOTHBIX IIEKTPUIECKUX KOJICOaHUH.

Marematuueckoe onucaHue MpoLeccoB B KoJeOaTeIbHOM KOHTYpE.
®opmyna TomcoHa.

['eHepaTop He3aTyXaroIMUX IEKTPOMArHUTHBIX KOJIeOaHUH.

BriHyXIeHHBIE AJIEKTpUUECKUE KOJIeOaHus.

JIoOpOTHOCTH KOJIe0aTeILHOTO KOHTYpA.

EMKOCTHOE ¥ MHIIYKTUBHOE COIPOTHUBIICHUS IEPEMEHHOTO TOKA.
10 AKTHUBHOE COIPOTHUBJICHUE.

11. 3akoH OMa 117151 3JEKTPUYECKOM 1IENU MTEPEMEHHOTO TOKA.

12. PaboTa ¥ MOIITHOCTE IEPEMCHHOI'0 TOKaA.

13. Pe30HaHC B 3JICKTPUYECKOU LIEIIH.

14. IlepemMeHHBIN TOK.

I I I R



15. 'eHepatop nepeMeHHOro TOKA.

16. TpanchopmaTopsl.

17. TOKH BBICOKOW YaCTOTHI.

18. IlonyuyeHue, nepegaya v pacrpeesieHue dJIeKTPOIHEPTUU.
19. CKOpOCTh 3JIEKTPOMATHUTHBIX BOJIH.

20. DNEKTPOMArHUTHOE MOJIE KaK OCOOBIN BUJ] MATEPUH.

21. DNEeKTpOMAarHUTHbIE BOJHBI. CBONCTBA AJIEKTPOMAarHUTHBIX BOJIH.

22. Bubparop ['epua.

23. OTKpBITBIN KOJEOATENBHBIN KOHTYD.

24. 3o6petenue paauo A.C. ITonoBsiM.

25. Ilonstue o paguocssasu. Ilpunnun paguocssasu. [Ipumenenue
ANEKTPOMArHUTHBIX BOJIH.

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

Kpurepun ouenku:
OtMmeTka «5»

IMOJIHO PAaCKPBITO COACPIKAHNEC MATCPpHAJIa

YCTKO M MPABHUIJILHO JAaHBI OIPCACICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BC€PHO
HCIIOJIb30BAHbI HAYYHBIC TCPMUHBI

IJIL A0KAa3aTCJIbCTBA UCIIOJIb30BaHbI PA3JIMYHBbIC YMCHUA, BLIBOAbLI U3 Ha6JIIOI[eHPII>'I,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PAaHCC HpI/IO6pCTCHHBIe 3HaHUs.

OrMmerka «4»

PACKpPBITO OCHOBHOE COJIEp)KaHUE MAaTEpUAIIA

B OCHOBHOM IPABWJILHO JIaHBI ONIPEICIICHUS TTIOHITUN U UCTIOJIb30BAHBI HAYUYHBIE
TEPMHUHBI.

OTBET CaMOCTOSITCIIbHBIN

OIIPEICIICHUS TIOHITUM HEMOJIHBIE, JOIYILEHb HE3HAYUTEIIbHBIC HAPYIICHUS
MOCJIEA0BATEIbHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 000OIIEHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MTOHUMAIOIITUH)

OtMmeTka «3»

YCBOCGHO OCHOBHOE COZICp)KaHNE YUeOHOI0 MaTepHaia, HO U3JI0KEHO
(dbparMeHTapHO, HE BCer/ia MOCIe0BaTEIbHO

OmnpeeIeHUs TOHATUI HEIOCTATOYHO YETKUE

HE UCIIOJIb30BaHbI B KAUECTBE I0KA3aTEIbCTBA BEIBOJABI M 00O0ILEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KEHUU

JOMYIIIEHBI OITMOKY ¥ HETOYHOCTH B UCIIOJ30BaHUN HAYYHON TEPMUHOJIOTHH,
OIPEICIICHUE TTOHSITHI

MPaBUJIbHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOJIAIETO U KOHKPETU3UPYIOLIETO



xapakTepa (Mo3ulus KPUTHK)

OtMmeTKa «2»

® OCHOBHOE CoJiepkKaHuE yUeOHOro MaTepHuaia He PaCKPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIIEHBI TPyObIe OMMUOKHU B ONPEACICHUHN TTOHSATUM, IPU UCTIOIB30BaHUU
TEPMHUHOJIOTHH.

KonTpoabnas padora Ne 4
ITo pa3zneny «KoJsie6anusi 1 BOJHBD)

Bapuant 1
1. I'py3 maccoii 450 r coBepiiiaet kojieOaHUs Ha MPYKUHE )KECTKOCTHIO
0,5 xH/m. Haiitu nepuon, COOCTBEHHYIO M LIMKIMYECKYIO YaCTOTY MEXaHUYECKHUX
KOJIEOaHMI.
2. B xonebaTeabHOM KOHTYPE 3aBUCUMOCTD CHUJIbI TOKA OT BPEMEHU 3a]]aHa

ypaBHeHneM i=0,5sin1057t. HaifT aMIITUTY Ty CHIIBI TOKA, IEPHO, COGCTBEHHYIO H
UKIMYECKYIO YACTOTY AJIEKTPOMArHUTHBIX KOJICOAHMIA.

3.Jloaka kauaeTcsi B MOpe Ha BOJHAX, KOTOPBIE PACTIPOCTPAHSIOTCA CO CKOPOCTHIO 6
M/c. Paccrositnue Mexay AByMs OJIMKaUIITUMU TPEOHSIMHU BOJTH

24 m. KakoBa yacToTa yJjapoB BOJIH O KOPITYC JIOAKU?

4.VI3MeHeHne TOKa B aHTCHHE painoIiepeaTunKa MPOUCXOUT TI0 3aKOHY

i=3cos(1,4*106t). Haiiaure mMHY H3Ty4aeMOii SIeKTPOMATHUTHON BOJHBL.

5. IToueMy neTy4dne MBIIIN JAXKe B MOJHON TEMHOTE HE HATHIKAIOTCS HA MPEMSTCTBHE?
Bapuanr 2

1. JlnivHa HUTH MatemMaTudyeckoro MasitHuka 4 M. Halitu nepuos, cOOCTBEHHYIO U

HUKJINYECKYIO YaCTOTy MEXaHWYeCcKuX kosiebanuil Ha JIyHe, eciiu yCKopeHue

cBOOOIHOTO najgeHus Ha Jlyne pasHo 1,62 M/c2,

2. YpaBHeHue kosnebanuil HanpsbkeHus umeet Bua u=40cos25nt. Haittu ammutyay
HaIpsHKEHUS, TEPUO], COOCTBEHHYIO U IUKINYECKYIO YACTOTY AJIEKTPOMArHUTHBIX
KOJICOaHMIA.

3. Uenosek, crosiiuii Ha Oepery Mopsi, OIPeIeNni, YTO PACCTOSTHUE MEXKTY
CJIEIYIOLMMU JPYT 3a APYTroM IpeOHsAMH BOJH paBHO 8 M. Kpome Toro, oH
MOACYMTAI, YTO 32 | MUH MHMO HETO IPOILI0 24 BOJTHOBBIX rpeOHs. OnpenenuTe
CKOPOCTb PacipOCTPaHEHUS BOJIHBI.

4. I3MeHeHue TOKA B aHTEHHE paguonepeaaTurKa MPOUCXOIUT 10 3aKOHY

i= 0,3 sin (5,7*105t). HaiinuTe JIHHY H371y4aeMOM 3IEKTPOMATHUTHON BOJIHBL.
5. MHOrokpatHoe 3X0 MOKHO yCJbIlaTh B ropax. [louemy?

Kontponupyemsble komnerenuuu: OK 01-OK 07; JIL.1.-J1.6.; M.1.-M.6.; TL.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30




Kpurepun ouenku:
- «5» cTaBUTHCS 3a pabOTY, BBHIIIOJIHEHHYIO MMOJTHOCTHIO 0€3 OLIMOOK U HEI0YETOB.

- «4» cTaBUTHCS 32 pabOTy, BBHINOJIHEHHYIO MOJHOCTHIO, HO NMPU HAJIUYUU B HEW HE
OoJiee oJIHOM Tpy0OI U OJHOM HerpyOoi OMMOKK U OJHOTO HeJoueTa, He 0osee Tpex
HEJI0YETOB.

- «3» CTaBUTKCS, €CIU CTYICHT MPABWILHO BHITIOJHUI HE MeHee 2/3 Bceil paboThl UiTu
JOMyCTU HE OoJiee onHON Tpy0Ooil OmMOKM M JBYX HEIOYETOB, HE OoJee OTHOM
rpyOooli M OAHOW HErpyooW omuOKd, HEe OoJjiee TpeX HerpyObIX OMUOOK, OJXHOU
Herpy0oil ommOKH 1 TpeX HeI0UETOB, MPU HATMYHUU 4-5 HEeT04ETOB.

- «2» CTaBHUTbHCA, €CIU YHCIO OIMIMOOK M HEJTOYETOB MPEBHICUIO HOPMY OLIEHKH «3»
WJIM MPABUJIBHO BBINIOJHEHO MeHee 2/3 Bcel paboThl.

JlaGopaTopHbie padoThbI

JlaGoparopHasi paGora Ne 12

N3y4yenne padoTsl oqHO(Pa3Horo Tpancpopmaropa

Lenb padoThl: yCBOMTh MNPAKTUYECKHME NPHEMBI JaOOPATOPHOTO HCCIIEIOBAHUS
onHodazHoro TpanchopmaTopa METOJIOM XO0JIOCTOro xoja (onbIT XX) U KOPOTKOTO
3aMmblkaHus (onbIT K3), CHATH BHEUIHUE XapakTEPUCTHKU TpaHchopmaTopa npu
pPa3IUYHBIX TUIIAX HATPY30K.

TEOPETUYECKUE CBEJIEHUS U PACUETHBIE ®OPMY.JIbI

1. HABHAYEHME, YCTPOMCTBO U
MPUHIUII JEVCTBUS
TPAHC®OPMATOPA
Tpancgpopmamop [1 3TO cTaTUYECKUM SJIECKTPOMArHUTHBIM amnmapar, MnpeaHa-
3HAUEHHBIH MJIi TpeoO0pa3oBaHUs TMEPEMEHHOTO TOKa OJHOTO HANpsHKEHUS B
[IEPEMEHHBIN TOK APYTrOro HaIlpsKEHUs TOU K€ 4aCTOTHI.
TpancdopmaTopbl HAXOJAT MHUPOKOE MPUMEHEHHE IS TIepeladll U pacipeneseHus
AJEKTPUYECKON SHEPTUM, JJIS PA3JIUYHBIX TEXHOJOTUYECKUX LEIEH U I MUTAHUSA
Pa3IMYHBIX ULENEed paano-, SJIEKTPOHHO-BBIUUCIUTEIBHOU W  TEJIEBU3MOHHOU
armapaTypsl, yCTPOMUCTB CBSI3H, aBTOMATUKH, TEJIEMEXAHUKH U T. 1.
Ipunyun oeticmeus mpanc@opmamopos 0CHOBAH HA AGNEHUU 83AUMHOU UHOYKYUU,
KOMOPWbLIL AGNAEMCs CIe0CMBUeM 3AKOHA DNIeKMPOMAHUMHOU unoykyuu Papaoest:
ddp
¢ =" ’ (D
! dsS

rAe ej — 3.1.C. JIEKTPOMaroHuTHOW UHAYKIUHU, @B — MATHUTHBIN ITOTOK.

llomokom eexkmopa macHUmMHOU UHOYKYUuU B (MacHumHulM nOmMOKOM) uepes




manyio naowaoky dS nasvieaemcs ckanapHas usuueckas eIUdUHA, pa8HAs

d®p =B - dS cosa = BdS ()
TJIe 0L — YToJl MEXIy BeKTopaMu B u n - HOpMAJIBIO K TuTomaake dS.



Puc.1. IToTok BekTOpa MarHuTHOM MHAYKIIMU B uepes mamyto
iomaky ds.

[ToTox BekTOpa MarHUTHOW MHAYKIMK OB Yepe3 NMPOU3BOJIbHYIO
MOBEPXHOCTH S paBeH CyMMe ITOTOKOB Yepe3 Mallble IO K/, Ha KOTOPhIe
paszbuBaeTcs 0oJibIIas MJIOMAdb.

—~
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N

Op =(BdS
S J

Ha pucynke 1, a) wu3oOpaxkeHa »JJIEKTPOMArHUTHAs CXeMa OJHO(A3HOro
JIBYXOOMOTOYHOTO TpaHcpopMaropa, a Ha pucyHke 1, 0) — ero ycioBHOE
rpaduueckoe 0603HaAUCHHE.
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PucyHok 2. — DnekTpoMarautHas cxema 0H0(a3HOoro AByX0OMOTOYHOIO
TpaHchopmaropa (a) 1 ero ycioBHoe rpaduueckoe o6o3HaueHue (0)

Tpanchopmarop cocTout U3 AByX 0OMOTOK, MEPBUYHOM 1 U BTOpUYHOM 2,
pa3MEIlEHHbIX Ha 3aMKHYTOM (PEpPOMarHUTHOM MarHUTOMPOBOAE 3, KOTOPBIM 115t
YMEHBIIEHUS MOTEPh OT BUXPEBBIX TOKOB DyKo HAOpaH U3 JTUCTOB
ANEKTPOTEXHUYECKOM ctanu TonmHou (0,35  0,5) MM, JJerupoBaHHON KPEMHUEM.
MarauTonpoBo/I CIYKUT VISl YCUIJICHUS MAaTHUTHOM CBSI3U MEXy OOMOTKAMH
TpaHchopmaropa, T. €. ISl YMEHbBIIICHUS TIOTEPh MAarHUTHOTO TOTOKA,



CO37aBa€MOro  NEpPBUYHONW OOMOTKON —TpaHcpopmaropa. Ilpu mnogkmroueHun
nepBUYHON 00MOTKH A-X TpaHchopmaTtopa K CeTH MEPBUYHBIN TOK i1, MPOXOAS 1O
e€ BUTKaM w1, BO30YXKJAaeT B CEpJICUHUKE CUHYCOUTATHHBIM MAarHUTHBIA TOTOK @
= Qysinmt, 20e ® = 21f — yenosas yacmoma numarouje2o Hanpsicenus u] (puc.l).

Omom nOmMokK, NpOHU3bleAsl 6UMKU nep@uqud u emoputmoﬁ 06M0m0K, HABOOUM 8

Hux I/[C:
dod do
e =—n ne=—n (3)

1 ldtz 2dt

['e n] v n) 9UCI0 BUTKOB B IEPBUYHOM M BTOPUIHONW OOMOTKAX COOTBETCTBEHHO.

Omnowenue 3/[C nepsuunoii oomomku mpancpopmamopa k I/[C emopuunoil e2o

0OMOMKU, PABHOE OMHOULEHUIO COOMBEMCMBYIOWUX HUCel BUMKO8 0OMOMOK,

Ha3zwleaom K03 uyuenmom mparcgopmayuu mpauncghopmamopa
k= €1 _"

1) no

4)

Takum oOpazoMm, ko3 duiiueHT Tpanchopmanuu TpanchopMaTropa eCTh OTHOIICHHE
OJIC ero oOMOTOK WM OTHOIIEHWE YHCENT BUTKOB 3TUX OOMOTOK. B macmopre
TpaHchopmaTopa OOBIYHO YKa3bIBAIOT OTHOIICHWE HOMHHAJIBHBIX HAMPSOKCHUN B
pexume xosocToro xoaa UJy/U2y, KOTopoe mpakTH4ecKu paBHO oTHOmeHn0 DJ[C,

TaK KaKk TpH Pa30MKHYTOH BTOPUYHOW OOMOTKE HamNpspDKEHUE, MPHIOKEHHOE K
NepBUYHONM OOMOTKE, mouTu IeaukoMm ypaBHoBemmuBaeTcsa ee DJC (Ulx = el ), a

BTOpUYHOE HampspbkeHue paBHO BTropuuHou D/IC (U2y = €2 ). [loaToMy BbIpakeHUE
1t K03 puumeHTa TpaHcPopMalui MOKHO MEPENNCaTh B BUJIE:

%]: le — }’ll (5)
2 n
CnenoBatenbHO, K03 duIMeHT TpanchopMaIuu paBeH OTHOIICHUIO HANPsDKCHHM
Ha 0OMOTKax MPH XOJOCTOM X0jie TpaHchopmaropa.
IIpu pabote TpaHchopmaropa, B TNMEPBUYHOM OOMOTKE 3JICKTPUUYCCKAs DHEPTHS,
noTpebisiemMass M3 CETH, IpeoOpa3yeTcss B DHEPrUI0 MArHUTHOTO TIOJs, a BO
BTOPUYHON OOMOTKE, HA00OPOT, PHEPrusi MArHUTHOrO TMOJsi TpeoOpa3yeTcs B
AJNEKTPUUECKYI0, OT/JaBacMyr0 3aTeM (B OCHOBHOM) THOTPEOMTENIO (HArpyske).
HeGonpmass yacTh MOIMHOCTH TepsieTcsi B camoMm TpaHcdopmarope. I[lpu
HOMUHAJIBHOM PEXHUME MOIIHOCTh TMOTEPh B OOMOTKAX H MAarHUTOMPOBOJIE
TpaHchopMaTopa HEBEIUKA, MOATOMY TpaHC(HOPMATOPHI OOBIYHO MUMEIOT BBICOKHIMA
KII, nocturaromiuii (98—99) %.
Taxum oOpazom, B TpancopmaTtope mpeodpa3yoTCsi TOJIBKO HAMPSHKEHUS M TOKH.
MomHOCTh k€ (M3-32 MajlbIX MOTEPh Ha HarpeBaHwe OOMOTOK M MarHMUTOMPOBOIA
TpaHchopmaTropa) MPaKTHUECKH OCTAETCS MOCTOSIHHOM, T. €. MOXHO CUWUTAaTh, YTO
U1 = [hUp . CnenoBarenbHO,

Uy b _m

~ “x =k
Uz 11 m (©)



HUrak, Tokm B o0OMOTKax TpaHchopmaTopa OOpaTHO MPONOPLHOHAIBHBI
HarnpspkeHusiM. Tok mepBUYHOM OOMOTKM TpaHchopmaTopa MNpU OTKIOYECHHOM
noTpeOuTeNe AJIEKTPOIHEPTUN (BTOPUYHASI OOMOTKA Pa3OMKHYTa) SIBJISIETCS TOKOM
XOJIOCTOTO XO0J/a. DJIEKTpUUYecKas cxema OOMOTKU TpaHchopmaTopa MpeaCcTaBIIsIeT
co0oif mocne0BaTeNbHO BKIIOYCHHbIE AKTUBHOE CONPOTUBIIEHUE R U MHAYKTUBHOE
CONPOTHUBJIEHUE X[, T.€. COPOTUBJICHHE MPOBOAA OOMOTKU €€ HHAYKTUBHOCTb. TOK,

MPOXOJANINNA 10 OOMOTKE, CO3/JaeT BOKPYr ce0s MarHuTHOE II0JIe, KOTOpOe
MIPOHU3BIBAS ILIOIIAIh BUTKOB OOMOTKH, CO3Ja€T MAarHUTHBIA MOTOK. [lepeMeHHbIN
BO BPEMEHHM TOK CO3Ja€T MEPEMEHHBIM MATHUTHBIA IMOTOK M COIVIACHO 3aKOHY
®dapajies, BO3HUKAET 3.11.C. CAMOMHAYKIMU. OTinune OT 3.4.C. UHAYKIIMU COCTOUT B
TOM, YTO B 3TOM CJIy4a€ MArHUTHBIA MOTOK CO3/A€TCA HE BHEIIHUM HCTOYHUKOM
MAarHUTHOTO MOJIsSI, @ CAMUM TOKOM. Tor/a MarHUTHBIN MTOTOK NPOMOPIIMOHATIEH TOKY
Y PaBEH:

20e L — Hazvieaemcs uHOYKMUBHOCMbIO. BOSHMKCZIOLL;CZ}Z 9.0.C. 8 0OMOMKe PABHA:

oo 408 __d@L-D)__dI ®)

3uax mumyc oznavaem, 4mo 9.0.c. CAMOUHOYKYUU NPENnsmcmeyem usMeHeHUuIo mokKd.
Ha puc. 3 noxasan nepemenuviii mok, mexkywjuii uepe3z Kamywkxy uHoyKmueHocmuoio L.
Ecnu 6 yenu npunoowceno nepemennoe nanpsasxcenue U = Ugcos wt, mo 6 neti

nomeyem nepemMenHblli MoK, 6 pe3yibmanie 4e20 603HUKHem 9.0.C. CAMOUHOYKYUU.
Tozeoa 3akon Oma 01 paccmampusaemozo yiacmka yenu umeem uo. Tax kax
BHeUlHee HanpsdiceHue %uﬂoofceﬂo K Kamyuike UHOYKMUGHOCMU, Mo

dl
U=U cosot=L u Ldl=U coswt-dt, U cosot— L =0 (9)
0 dt 0 L dt

[Tociie MHTETPUPOBAHUS, ITOTYIUM:
Up . Uo T

I = sin®? = cos(wf — ) (10)
ol ol 2

Benmnunna wl umeer pazmepHocTh OM M HA3bIBAETCSl PEAKTUBHBIM HHAYKTHUBHBIM
conpotupiieHueM R = wl. CpaBHenue BeipaxkeHuit (9) u (10) npuBOAUT K BHIBOAY,

4TO MajJicHue HanpsbkeHus U], onepekaer no ¢asze Tok /, TeKymuil yepe3 KaTyIlKy,
Ha /2, 94TO M IMOKa3aHO Ha BEKTOPHOU auarpamme (puc. 3, 0).

4 &

: e = wld,

I.I-I

Puc.3. a) -nnekrpuueckas 1enb C UA€ATbHON WHIYKTUBHOCTBIO; 0) — BEKTOpHAs
JUarpaMMa TOKa U HaIlpsKEHUS Ha KaTyIIKe WHIYKTUBHOCTH.




B anexmpomexnuke cunycouoanbHvlie SeIUYUHbL  3AMEHSAI0M KOMNIAEKCHbIMU
yucnamu, ucnonv3ys popmyny unepa:



eJP® =cos [1 jsing, 20e j= [11 (11)

Toeda undykmuenoe conpomuéienuec yuemom yeia nosopomana 900 g
KOMNJIEKCHOU %86]%6 3anucwvleaemcs c6edyi0mw(l)4 obpazom:
J

X[ =owle =mL(cos90 [ jsin90 ) = jml (12)
X], - O3Hadaer, 4To

31ech ToOUkKa | 3TO BEKTOD,
HaJ| 4aCOBOH nosepuyThiii Ha 900

CTPCIJIKH. MIPOTHUB
Ha puc.4 aktuBHOE CONPOTUBIEHHME R BKIOYEHO MOCIEAOBATEIBHO C

WHIYKTUBHOCTBIO L.

Puc.4. BextopHas quarpaMma HanpsKEHUN HA MOCJIEA0BATENBHO BKIFOYEHHBIX
cornporusiieHusa R u unayktusaoctu L.

Bmopoe npasuno Kupxeogha enacum: ancedbpauveckasn cymma nadeHutl HanpsiceHutl 6
KOHmMYype pagHo ancedpaudeckoll cymme 3.0.c. Toeoa sHauenue HanpsaxiceHus,
Nn00BOOUMO20 K MPAHCHOPMAMOPY 8 pedcuMe X0JI0CmMO20 X00d, 8 COOMEEMCMBEUU CO
smopwvim npasuiom Kupxeogha ons nepsuunou oomomxu, modxscem Obimo

npeoCcmaseHo Kak Cymma 8EKMOPOE:
Uy =E10 R 1o jX1 1o, (13)
rne R] — AaxKTUBHOE COIPOTHBJICHHE TIEPBUYHON OOMOTKH; X]— WHAYKTHBHOE

COIIPOTUBJICHUE NEPBUYHON OOMOTKH, 00YCIOBIEHHOE TOTOKAMHU PACCEAHHUS; jX | =
jowlL— KOMIUIEKCHOE CONPOTHUBICHHE MHAYKTUBHOCTU L, KOTOPOE YUWUTHIBAET TOT
(aKT, 4TO HAMpPSDKCHHE HA HHAYKTHBHOCTH omepexaer Tok Ha 900. Torma mommoe

COIMPOTHUBJICHUC ITOCICAOBATCIIBHO BKIIOYCHHBIX Rul pPaBHO! /= Kak
5

II0OKAa3aHO Ha pI/IC4

2. OITPEAEJIEHUE TAPAMETPOB
TPAHC®OPMATOPA
Jlis onpenenenust kodddunrenta Tpanchopmanuu k, a TakKe MapaMeTPOB CXEMBI
3aMelleHust (puc. 2) M MOTeph MOIIHOCTH B TPaHCPOPMATOPE MPOBOMAST OIBITHI
X0J10cTOro x0/a (onbIT XX) U onbIT KopoTkoro 3ambikanus (K3) Tpancdopmaropa.



Puc.2

Puc.2. Cxema 3amenienus Tpancopmaropa.

Ha puc..2 o603naueHo:
eR1 u X1 [ akTUBHOE M MHITYKTUBHOE CONIPOTUBIICHUS IEPBUYHON OOMOTKU;

eRy'=n? Ry uX»o'

=n? X 2 ] npuBeleHHbIE K YUCITY BUTKOB MEPBUYHON OOMOTKH

AKTUBHOC U MHAYKTHBHOC COIIPOTUBJICHUSA BTOpI/IqHOI\/'I 06MOTKI/I;

e R() [ | aKTUBHOE COIPOTHUBJICHUE HAMArHWYMBAIOIICH BETBH,
00yCJIOBJIEHHOE OTEPSMU MOITHOCTH B CTaJIbHOM MarHUTOIIPOBO/IE;

X0 [l MHAIYKTHMBHOE CONPOTHBJIEHHWE HAMAarHWYMBAIOIIEH  BETBH,
00YCIIOBIIEHHOE OCHOBHBIM MarHMUTHBIM IIOTOKOM;
o7, = n2z O IPUBEICHHOE K YHCITY
BUTKOB HEPBUYHON  OOMOTKH

COTIPOTUBJICHUE HAIPY3KH;
eU>' =nUp u I2' =1 /n [] npuBefcHHABIE K YHCITy BUTKOB IIEPBUIHON

00MOTKH
BTOPHYHOC HAIPSHKCHUE M BTOPUYHBIN TOK.

ITapameTpsl TpanchopmaTopa B pe:xkume X010¢Toro xoaa (XX).

OneIT XOJOCTOTO XO0/Aa TpaHchopMaTopa MPOBOAUTCS C IEIbIO OMpEIeICHUS
kodddummenta TpaHchopma k, MarHUTHOTO MOTOKa @y, a TaKXKe IMOTEPh

MOIIHOCTHU Pm B CCPACHHUKE MAIrHUTOIIPOBO/JAd ITPU HOMHWHAJIIBHOM PCKUME.



Puc.5. Cxema nepBuyHON OOMOTKHM TpaHc(opMmaTopa U BEKTOpHas JuarpaMmma
HaIpsKEHUM Ha Hel B pexnMe XX.

Ilpu onvime XX Kk nepsuunou obomomxe mpanc@opmamopa noo8oOUmcs Ho-

MUHAIbHOE HanpsdiceHue (puc.3)
Unw=UE10Z2110, (14)

rae
Z1=R1 0

jX1 [ moaHOE COMPOTHUBIICHHE TIEPBUYHON OOMOTKH.

[Ipu »TOoM BrOpuuHasi oOMoTKa pazoMkHyTa (/2 = 0) ¥ HampspkeHUE Ha e€
saxuMax U o = Upg = £.

N3mepus HanpspkeHue UD(), TOK [() U aKTUBHYIO MOIIHOCT P =1 2R u
npeHeOperast MaJeHUeM HAMPsDKCHUs Ha MEPBUYHOM 0OMOTKEe 7 Io (BBHIY €ro
HEOO0IBIIOro 3HaueHus: nmo cpaBHeHuio ¢ DJIC E1), T. e. MOIB3ysACh YIPOLIEHHON

cxemoii 3amenieHus: Tpancopmaropa npu XX (puc.3, a u 6), OnpeaesioT:
— KO3 pumeHT TpaHcpopMaluu:

k=FE1/Ey =Uyy / U0 (15)
— napamempbol H(lMCZZHu‘{MGCUOL{/;Bﬁ 6emeu cxemovl 3ameulerus mpancqbopmamopa
4o=Utn/lo: Ro=Px/1%; X0=4%-R*:  (16)

— TOTEepH MOIIHOCTU Npu XX, Ha3blBa€Mble nomepsamu 8 cmaiu P(), KOTOpbIE

3aTPayMBAIOTCS B OCHOBHOM Ha HAarpeB MarHUTOINPOBOJA OT JACHCTBUS BUXPEBBIX
TOKOB M LIMKJIIMYECKOT0 NIEPEMArHUYMBAHUS CTalM, T. €. P = Py.

IIapameTpsl TpanchopMaTopa B pe:xkume KOpoTKoro 3ampikanus (K3).

Ry .
a) A KJXK



Puc.6. Cxema nepBu4HONM OOMOTKM TpaHCcpopMaTropa W BEKTOpHAs Juarpamma
HaIpsKeHU Ha Hel B pexume K3.

[Ipu onvime K3 (puc. 6) B oTiiuKe OT OMACHOTO aBapUIHOTO KOPOTKOTO 3aMbIKAHUS
TpaHchopMaTopa, BO3HUKAIOLIETO CIy4ailHO NMpu padore npu HampsbkeHun U] =

Uly » K IEpBUYHOM OOMOTKE MOABOJAT TaKOE MOHMKEHHOE Hall-
psoxenue U] = Uy (MeHblee HanpspkeHust U1, B 8...20 pa3 B 3aBUCUMOCTH OT THIIA

U MowHoOCmu mpaucgopmamopa), npu KOmopom 8 e20 00OMOMKAx
YCMAaHABIUBAIOMCA MOKU, PAGHbLE COOMBEMCMEYIOUWUM HOMUHATbHBIM
3HAYEHUSAM.:

Ny =Su/Ulw; Dy =Sy /U2y =nlly (17)
N3mepuB Hanpsixenne Uy, TOK /]y U aKTUBHYIO MOLTHOCTD Py, ONPEIEIAIOT:

— napamempwsl cxemvl 3ameweHuss npu K3 mpancgpopmamopa
(NONL3YACH YNPOWEHHOU CXeMOU 3amewerust, puc. 6, a):

Zx =Ux I Ny Re=Pr/12; Xe= Z2 - R2, (18)

1u K K
rae
Ly =
0100090000038d00000002001c0000000000040000000301080005000000060200000
000050000000c02¢900c900040000002e0118001c000000f6021000070000000000bcO
2000000cc0102022253797374656d0075604bct0001e5£3758022£F7501000000387b18
1706000000040000002d010000040000002d01000004000000020101001c000000£b02
a4£f0000000000009001000000cc0440002243616c6962726900000000000000000000
000000000000000000000000000000040000002d010100040000002d0101000400000
02d0101000500000009020000000204000000320a560000000100040000000000c800
¢8002000360005000000090200000002040000002d010000040000002d01000003000
0000000

RPOX2 R=ROR u X=X 0X'

— COOTBCTCTBCHHO IIOJIHOC,

K K K 1 2 K 1 2
aKTHBHOE U peakTuBHOE conpoTtupieHus K3 tpancdopmaropa;

— wnanpsokenne K3 (puc. 18.4, 6), BbIpakeHHOE B MIPOIICHTAX,
— notepu moiHoctu npu K3 tpanchopmaropa (nomepu 6 meou)



3. BHEIIHUE XAPAKTEPUCTUKHU
TPAHC®OPMATOPA

3aBHCUMOCTD HANPSHKEHUS HA 3aKMMaxX BTOPUYHOM OOMOTKH IIPU U3MEHAEMOM
Harpy3ske OT TOKa Harpysku, T. €.U2 = f([2), HOCUT Ha3BaHWE GHeulHel

xapaxmepucmuku TpaHcpopmaropa.



BtopuuHoe Hamnpsbkenue (cM. puc. 2), paBHOE

= * = 2' ] 2_ 2
12 = U Ty Re =Py /12 X =Z2 ~ R2, (19
Up=Ey 1ZpIy=Ep U(Ry 1 jX2)[2 =U»pp [

£212

[IPY YBEJIMYEHUH TOKA HArPY3KH YMEHBIIACTCS KAK 3a CUET YBEJIMYEHUS IaJICHUS
HarpsikeHus: Z2 2 Ha ero BTOpuuHOM 00MOTKe, Tak U 3a cu€T ymeHbinenus J/(C £
(BCHeACTBUE  HEKOTOPOTO  YMEHBIICHUS  MAarHUTHOrO  ToToka @  1ipu
COOTBETCTBYIOIIEM yBelIWueHHH Toka [1). OpHako, NpH aKTUBHO-EMKOCTHOM
Harpy3Ke MpH YBEJIMYEHUHU TOKA HanpspkeHne U) yBEeTMYUBAECTCS.

BHeniHue XapakTepUCTUKU MOTYT OBITh pPACCUUTAHBl U TMOCTPOCHBI, MCXOMAS U3

MAcMOPTHHIX JAHHBIX TpaHcpopmaropa (cMm. Taba. 1), a Takxke MyTEM MPSMOTO
U3MEPEHUS HapsLKeHUs U) U TOKa [ TIpyu N3MEHEHUU HArpy3KH Zy,.

Ieap padoThbl: WM3YYNTh YCTPOWCTBO, NPHHIMI _Pado0Thl, HA3ZHAYEHHE

ogHogha3H0ro 141 TQ&HC{I)OQM&TOQ&; YCTAaHOBHUTB 3aBUCUMOCTD MCKIY HAIIPAKCHUAMU

U TOKaMH B TIEPBHUYHON M BTOPUYHOH OOMOTKaxX TpaHCopMaTopa; ONPEICITHTH
koadpummeHT tpanchopmaruu omgHodasHOro TpaHchopmaTopa;

Onucanue yCTaHOBKH.

Ha pucynke 7 npuBenensl Gpotorpadusi ycTaHOBKH U €€ cxeMma.



http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html

1
NnATP

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10

~220B ;

0)

Puc.7. a) — poTO yCTAaHOBKHU ; 0) — 3JIEKTPUYECKASI CXEMA.

YcraHoBka cOCTOMT H3 JabOpaTOPHOTO aBTOTpaHCPOpPMATOpa PEryIupyeMoro
(JIATP) 1, MyapTUMETpPOB 2, 11 U3MEPEHUS HANIPSHKEHUN M TOKOB Ha MEPBUYHON U
BTOPUYHON OOMOTKax TpaHchopMaropa 3 W TEpeKIroYaress pexuma padoThl
Tpancdopmaropa 4.

B naGopaTopHo#i npeaycCMOTPEHO TpU pekrUMa pabOThl TpaHCchopmaTopa.

1. Pexxum xonocTtoro xoza (mosnoxenue nepexiaodarens XX),
2. PexuM KOpOTKOTro 3aMbikaHus. (1on0xkeHue nepekitouarens K3),



3. Pexxum paboThl o1 Harpy3Koi (rmosoxeHus nepexitoyatens 1-10).

B kagectBe uccnemyemoro tpancpopmaropa ucrnonssyercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKHU IIPUBEICHBI B Ta0OauIe 1.

Tabmuua 1.

HomunanpHOe HanpspkeHnue B iepBuyHoit oomotke (UH1), B| 220422

YacTora nepeMeHHOro TokKa, I'i 50+0,5
MoIiHOCTh HOMUHANIbHAs, BT 7,2
Tok mepBUYHOM OOMOTKH B pexxume xoioctoro xona (IHp) 0.03
A, He OoJjiee ’
HanpsikeHue BTOpUYHBIX 0OMOTOK B PEKMME HOMUHAJIBHOM 71404
Harpy3Ky p¥ HOMMHAJIbHOM HAIIPSHKEHUH CETH, B o
'TOK HOMUHAJIBHOW HArpy30K, A 0,39
AKTUBHOE COIPOTHBIIEHHE nepBUYHON 00MOTKH (R1), OmM 540
AKTHUBHOE CONPOTHUBIIEHUE BTOpUUHOU 00MOTKH (R2), OM 3,19

JKCIEePUMEHTAJIbHASA YaCTh.

[lepen Hawamom paboOThI, B MPUCYTCTBUE IPENoaBarens, yoenurech B
MPAaBWIBHOCTH COOPKU U MOJIKJIFOYEHHUS YCTAaHOBKHU.

[lepexmouatens peknuMa paboThl TpaHCcHoOpMaTopa MEPEBECTU B PEKUM XOJIOCTOTO
xona (XX).

YcranoButs Ha JIATPe mMuHMManbeHOE BBIXOJHOE HamnpspbkeHue. st 3Toro
HeoOxoauMo pyuky JIATPa nmoBepHyTh 10 MPOTUB YaCOBOW CTPEJIKH /10 yIopa.

Bxiarouunth YCTAHOBKY B CCTh.

BxirounTh MyJIbTUMETPBL.

BuumaHue nepea J0ObIMY M3MEHEHUSIMHY T10J10KEHH S NIePeKII0YaTe s peskuma
padoThl TpancdopmMaTopa, a TaKKe nepea 3apepuieHueM padoTbl, HE00X0AMMO
ycraHaBauBath Ha JIATPe MUHMMAJIbHOE BLIXOHOE HANIPSKEHHUE

Pexxum xoJ0cTOr0 xoaa.

Bpamas pyuky JIATPa noGeiitech Ha mnepBUYHOM OOMOTKE TpaHchopmaTopa
HOMUHAJIBHOTO HamnpsbkeHus (cM. Tadnuiy 1). 3HaueHue HanpsKeHUs: PUKCUPYIOTCS
0 MOKa3aHUuAM MyJbTUMeTpa B1.

B Tabmumy 2 3aHecuTe 3HAYCHWS HANPSOKCHWA HAa TIEPBUYHOW W BTOPUYHOM
obmotkax Tpanchopmaropa (U1 u U2), a Takke TOK MPOTEKAIOIIUNA MO IEPBUYHON

obmortke 1 MA.



Tabmauua 2.

U], B [, MA ], A Uy, B Pxx, Bt ip, % k COS @

[TpousBeauTe 3aMOJHEHUE OCTABIIUXCS TYEEK TAOJIUIIBI.

1. Beruuciaure ko3PGUIUEHT yCUIIeHHUsS MO TOKY B MPOIEHTaxX IO
OTHOIIEHUIO K HOMUHAJILHOMY TOKY TpaHCc(popMarTopa:

.1y
?H I
2. xoadduimeHT Tpanchopmaruu
£ U
Ep U2

3. MOIIHOCTH XOJIOCTOrO xoAa P(), paBHas MOIIHOCTH TEIUIOBBIX MOTEPH

B CCPACHYHUKE N3-3a THCTCPC3UCAa U BUXPCBLIX TOKOB PCI’}’l-

E=128=F cm (22)

4. xo3(ppuLHEeHT MOIIIHOCTH TpaHchopmaTopa
P

COS([) = 23
Utnlo (23)

Pe:xxum KOPOTKOro 3aMbIKAHUS.
[lepeBeauTe nepexioyaTesb pexuma padoTsl TpaHchopmaropa B nosoxenue K3.

[lnaBHO Bpamas pyuky JIATPa, moGeitech mpoTekaHus IO MEPBUYHON OOMOTKE
Tpancopmaropa Toka, paBHoro /7 =30 MA. 3HaueHHE TOKa OMpPEICNSIETCS IO

MYyJIBTUMETPY A].

3anecute B TabMUIly 3 3HaYCHUS HAMPSOHKEHUS U TOKA MEPBUYHON OOMOTKH, a TaK Ke
TOK, IPOTEKAIOUINI IO BTOPUYHONU OOMOTKE.

Tabmuua 3.

Uy, B 17, A I, A PK3, Bt UK3%, %

Breruucnure momuocTs Tpanchopmartopa B pexxume K3 Pg3, KoTopast paBHa
MOIITHOCTH, UAYIIUX HA HATPEB METHBIX OOMOTOK Pj;:

Ry =1fR 42R=p (24)



Boruucnume nanpsiocenue kopomrko2o 3amulkanus 8 %o N0 OMHOWEHUIO K
HOMUHANbHOMY HANPANCEHUIO NEPBUYHOU 0OMOMKU MpaHcgopmamopa.



Uj
U %= 1.100
K3 .

(25)

—Pesxknm padoThl oA HATPY3KOi
[lepeBenuTe nepekitoyaTeb peskuMa padoTsl TpaHc(hopMaTopa B MOJI0KEHUE 1.

Bpamas pyuky JIATPa noGeiitech Ha mnepBUYHOM OOMOTKE TpaHchopmaTopa
HOMHUHAJIBHOTO HAIPsDKEHUS. 3HAYCHUE HANPSHKEHUS QUKCUPYIOTCS IO MTOKa3aHUSAM
MyibTUMETpa B1.

3aHecuTe MOKa3aHUs MYJIBTUMECTPOB B COOTBCTCTBYIOIIIHC STYCHKU Ta6J'II/II_[BI

4.

Tabmuia 4.
N U;,B | I;, ],A |U,B IIb,A P], P, n, % |cos @2
MA Bt Bt
1.
2.
3.
4,
5.
6.
7.
8.
0.
10.

[IoBTOpUTH 3KCIIEPUMEHT H3MEHsAA Harpy3kKy (pexumbl padotel N = 2-10).

3amoJIHUTE OCTABIIMECS AYEHKU TAOIULIBI 4.

[Toctpoiite rpaduku 3aBucumoctu KIIJ[ Tpanchopmaropa oT akTHBHOW MOITHOCTH
BTOpUYHON 00MOTKM (N (P2)) M BHENIHIOIO XapaKTEpUCTUKY TpaHchopmaTopa

(U2(12)). KI1[ TpancdopmaTopa BEIYUCISETCS TIO CAEAYIONIEeH GpopMyIie:

P D Ry

BT T DRy U Rqy Ry, (26)

KOHTpOJILHI)Ie BOIIPOCHI:

1. 3akon @apanes. MarHuTHbIN MOTOK.



2. Toxu dyko u ciocoObl UX YMEHBIIICHHS B TpaHCPOpMaTOpax.

3. Omnpenenenre MHAYKTUBHOCTH U €€ (hopmyJia /Uit KaTyIIKH.

4. VIHIyKTUBHOE CONPOTUBIICHUE U CABUT (a3 MEKIy TOKOM U
HaMpsHKEHUEM Ha MHIYKTHBHOCTH.

5. Kak onpenenuTs NOTepu MOITHOCTH B CTaJIbHOM
cepaeuHuKe Tpancpopmaropa?

6. Kak onpenenuTs nMoTepyu MOITHOCTH B 0OMOTKax?
7. Uro Takoe kodddunment tpanchopmaruu Tpanchopmaropa?

8. Uto Takoe rucrepesuc peppomarneruxa’?

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

Kpurepun ouenku:

— OueHKa «5» CTaBUTHCS, €CJIM YYAUIUICS BBITOIHIET paOOTy B IIOJIHOM O00BEME C
coOt0IeHneM HEeoOXOJUMOM TOCIEJOBATEIbHOCTH TPOBEJICHUS ONBITOB U
U3MEpPEHHH;  CaMOCTOSTENILHOM  pallMOHAIBHO  MOHTHPYET  HEOOXOAUMEIE
000py/IOBaHUE; BCE OIBITHI MPOBOJUT B YCIOBHSIX M PeKUMaX, 00ECTIEUNBAOIINX
MOJTyYeHUE TPAaBUIBHBIX PE3YIbTATOB U BBIBOJIOB; COOMIOaeT TPEOOBAHMS MTPABIUI
0e30MacHOCTH TPyJAa; B OTYETE MPABUIBHO M aKKYpaTHO BBHINIOJIHAET BCE 3allMCH,
TaONUIIBI, PUCYHKH, 4YEpPTEXKH, TpadUKH, BBIUMCICHUS; MPABUIBLHO BBIMOJIHSIET
AHaJIU3 ITIOIPELIHOCTEN.

— Ouenka «4» cTaBUTCS, €CJIM BBIIIOJIHEHBI TPEOOBAHUS K OLICHKU «5», HO ObLIN
JIOTYIIIEHBI JIBa-TPU HEJ0uYeTa, He Ooyiee OJHOM HEerpyOoW OIMMOKH W OJHOTO
HeJ0YeTa.

— Omnenka «3» cTaBUTCS, €ciaM padoTa BBHINOJHEHA HE IMOJHOCTHIO, HO 00beM
BBITIOJTHEHHONM YacTH TaKOB, IMO3BOJISIET TOJYYUTh MPABWIbHBIE PE3yJIbTaThl H
BBIBO/JIBI: €CITH B XOJI€ TTPOBEICHUS OIBITA U U3MEPEHHUM OBLITU TOMYIIEHBI OIINOKH.
— OrmeHka «2» CTaBUTCS, €CIM pabOTa BBIMOJHEHA HE TMOJHOCThIO U 00BEM
BBITIOJTHEHHON YacTh paboOT HE MO3BOJIAT CAENaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUMCIICHHS, HAOIIOICHUS TIPOU3BOAMINCEH HETIPABUIIHHO.

Pazgea 5. Ontuka
Tema 5.1. Ilpupoaa ceera

Ycrubiii onpoc (YO)



. Kakyro npupoay umeer cet?

. JlaiiTe onpeneneHue IJIMHBI CBETOBOM BOJIHBI.

. C KaKoil CKOPOCTBIO CBET pACHPOCTPAHSETCS B BaKkyyme?

. ChopmynupyiiTe 3aKOH NPSIMOJIMHEUHOTO pacHpPOCTPAHEHUS CBETA.

. UTto Takoe cBETOBOM J1yu?

. UTO HA3bIBAIOT YIJIOM NAJEHUA? YTIOM OTPAKECHUSA?

. ChopmynupyiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEJIOMJICHUS CBETA.
. UTo Ha3bIBAIOT a0COIIOTHBIM (OTHOCUTEIIBHBIM ) ITOKA3aTeNIeM MPeIOMIICHUS?
. UTO Ha3bIBAIOT NPEAEIIBHBIM YIJIOM IOJHOTO OTPaXKEHUs?

. B ueM paznuunie coOuparonmx u pacCeUBaOIIUX JIUH3?

. Kakas nuH3a Ha3pIBaeTCsl TOHKOM ?

. Uto Takoe oKyCHOE pacCTOSTHUE JIMH3BI, ONITUYECKas CHJIa JTMH3BI?

. Kax ocymectBnsieTcss moctTpoeHue n300pakeHus MpeaAMETOB B JIMH3aX?

. Hanmummre ¢hopMyity TOHKOH JIMH3HI.

. [louemy a3z — onruueckas cucrema?

. Kakyro nMH3y Ha3bIBalOT Jymnon?

. UeMy paBHO YIJIOBO€ YBEJIUYEHHUE JIYIIbI?

. I3 kakux ONTUYECKHUX JIEMEHTOB COCTOUT MUKPOCKOIT?

. OT 4ero 3aBUCUT YBEJIMYEHUE MUKPOCKOIIA?

. JlaiiTe noHsiTHE pa3zpenaroneil CnocoOHOCTH ONTUYECKOTOo prbdopa.

. 3 kakux onTHYECKUX 3JIEMEHTOB COCTOUT TeliecKom-pedpakTop?

. Hanuimumre BbIpaskeHue /uist yriIoBOTO yBEIMUEHUS TeNECKoMa-pedpaKTopa.
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Kontponupyemsie komnerennnu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kpurepun ounenku:

OtMmeTka «5»

® [IOJIHO PACKPBITO COJEPKaHUE MaTepualia

® YETKO U MPABUIBHO JIAHBI OMPECICHUS U PACKPBITO COJICPKAHUE MOHSITHUH,
BEPHO UCIOJIH30BaHbl HAYUYHbIE TEPMUHBI

® ISl JOKa3aTeIbCTBA UCTIOJIb30BAHbBI PA3JIMYHbIE YMEHUS, BHIBOJIBI U3
HaOJII0IEHNH, OIIBLITOB

® OTBET CaMOCTOSITEIbHBIN, UCIIOJIb30BAHbI PaHEE MPUOOPETECHHBIC 3HAHMUSL.

OtmeTKa «4»

® PACKPBITO OCHOBHOE COJICp)KaHHE MaTepuaia

® B OCHOBHOM IPaBUJILHO JaHbI ONPE/ICICHUS MOHSITUH U UCTIOIb30BaHbI
Hay4YHbIC TEPMUHBI.

® OTBET CAMOCTOSATECIbHBIN

® OIlpe/eeHUs MOHATHI HEMOJIHbIC, TOMYIICHbl HE3HAYNTEIbHbIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU
WCIIOJIb30BaHUY HayYHBIX TEPMUHOB WJIM B BBIBOJAX M 0000IIEHUIX



® T[IPaBUJILHBIC W YETKUE OTBETHI HA BOMPOCHI yTOUHSIONIETO XapakTepa (O3S
TOHUMAIOIITUH)

OtmeTtka «3»

® YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepuaia, HO U3JI0KEHO
(dbparMeHTapHO, HE BCET/Ia TOCICIOBATEIHHO

® OIpeJeeHus MOHATHI HEJOCTATOUHO YETKHE

® HE HCIOJIb30BAHBI B KAYECTBE JI0KA3aTEIHCTBA BEIBOIBI M 0000IICHUS U3
HAOJFOACHUH, TOTYIIEHBI OIMTUOKY TP UX U3JI0KCHHUH

® JIONMYyIICHBI OMTMOKH M HETOUHOCTU B UCIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
ONPEICIICHUE TOHATUIA

® [PaBWIbHBIE U YETKHUE OTBETHI HA BOIPOCKHI HABOASIIETO U
KOHKPETU3UPYIONIETO Xapakrepa (O3UIHs KPUTHUK)

OtMmeTKa «2»

® OCHOBHOE coJiepKaHHE YUeOHOr0o MaTepuasa He PaCKphITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa

® JIONYIICHBI TPyObIe OITMOKU B ONPEICTICHUN MOHITHH, IPHU UCII0JIb30BAHUU
TEPMHUHOJIOTHH.

3aganus 1 camMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIA10B, COOOIICHU)

ToueyHbIl UICTOYHHUK CBETA.

CKOpOoCTb pacnpoCTpaHEHUs CBETA.
3aKOHBI OTPAKECHUS U MPEIIOMIICHUS CBETA.
[Tpunnun ['rolrenca.

[TosnHOE OTpaxkeHue.

JIMH3HIL.

[TocTpoenune n300pakeHUs B TNH3AX.
dopmyia TOHKOW JIMH3BL.

9. VYBenuueHHe JIMH3GI.

10.I'ma3 xkak onTu4yeckKas cucTeMa.
11.0Ontrueckue npudOpsI.

12.Cuna cBera.

13.0OcBenEéHHOCTh. 3aKOHEBI OCBEIEHHOCTH.

PN R WD =

Kontponupyemsie komnerenunu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:
OtMmeTka «5»



® [IOJIHO PACKPBITO COJIEp)KaHUE MaTepHaa

® YETKO W MPABUIBHO JAHBI ONPEIECIEHUS U PACKPBITO COJIEpKaHHUE MOHITHUH,
BEPHO UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

® sl JOKA3aTeIbCTBA UCIOJIb30BAHbBI PAa3JIMYHbIE YMEHUS, BHIBOJIbI U3
HAOJII0ICHH, ONTBITOB

® OTBET CaMOCTOATEIbHBIN, UCTIOIb30BaHbI paHEe MPUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

® PACKpPBITO OCHOBHOE COJIEp’KaHUE MaTepuaia

® B OCHOBHOM ITPaBUJILHO JIaHBI OINPEICTICHUS TTOHSITUI U UCIIOIb30BaHbI
Hay4YHbIC TEPMUHBI.

® OTBET CAMOCTOSITCIbHBIM

e oOMnpeacieHUs MOHATUIN HEMOJHbIe, JOMYIIEHbl HE3HAUYUTEIbHbIC HAPYIICHUS
ITOCJICA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPH
MCITOJIb30BAaHUHU HAYYHBIX TEPMUHOB WJIH B BBIBOJIAX M 00OOIIEHUSIX

® TMpPaBWIbHBIC U YETKHE OTBETHI HA BOMPOCKHI YTOUHSIONMIETO XapakTepa (To3ulius
TTOHUMAIOIITU )

OtmeTka «3»

® YCBOEHO OCHOBHOE COJEPKaHHE YUeOHOIro MaTrepuaa, HO U3JI0KEHO
(bparmMeHTapHO, HEe BCET1a OCIe0BATEIbHO

e OIpesaeNeHUs NOHATUI HEOCTATOYHO YETKHE

® HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BBIBO/IbI U 0000ILIEHUS U3
HaOJIIOACHUH, TOMYILEHbI OIIMOKY TPU UX U3JI0KEHUH

® JIONYIIEHBI OIUOKK U HETOYHOCTH B MCIIOJIb30BAaHUM HAYYHON TEPMUHOJIOTUH,
ONpPEAEICHUE OHATHI

® [IpaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOISAUIETO U
KOHKPETU3UPYIOLIEro XapakTepa (MO3ULMsI KPUTHK)

OtMmeTka «2»

® OCHOBHOE COJiepKaHHEe YIeOHOr0 MaTepuaja He PaCKphITO

® HE JIaHbl OTBETHI HA BONPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOTYIIECHBI TPYyObIe OMMUOKHU B ONPEACICHUHN TTOHATUM, IPU UCTIOIB30BAHUN
TEPMHUHOJIOTHH.

JlabopaTopHblie padoThI

NHcTpyKUMOHHAS KapTa K JadopaTopHoii padote Ne 13

Tema 3aHsiTHSA: ONpe/IeTICHUE OKA3aTENsl IPEIOMIIEHHS CTEKJIa PU TOMOILIN
MUKPOCKOIIA.

]_le.]'lb SAHATHUA: OIIPCACIUTD ITOKA3aTCIIb INPCIIOMIICHUA IIPO3PAYHBIX IIJIIACTUHOK
M3 pa3/IMYHbIX MaTCpHUAJIOB.



Ilepen Havya0M 3aHATHSA HEOOXOAMMO 3HATH: 3aKOH IIPEJIOMIICHHS CBETA,
MPUHLUI pabOThl MUKPOCKOIIA.

ITocjie okOHYAHUS 3aAHATHSA HGOﬁXOI[I/IMO YMETBb: OIIPCACIIATh ITOKA3aTCJIb
IMPCIIOMIICHHA CTCKIIA.

Oo6opynoBanme: koMinbloTep, MHTEpHET, UHCTPYKIIMOHHAS KapTa.

Conepxanue u Teopus.

B ocHOBe nmpuMeHsIeMOro MEeToAa JIEKHUT SBJICHUE KAXYIIETOCs YMEHBIIICHUS
TOJIIIUHBI CTEKJISTHHOW IIJIACTUHKU MIPU PacCMATPUBAHUM CKBO3b HETO IIpEIMETA-
METKH Ha HUKHEH MTOBEPXHOCTH cTekia. Cxema MpoXoXKACHUS MydKa Jydel uepes
IJIACTUHKY MOKAa3aHa Ha PUCYHKE.

Cy1ecTByeT CBsI3b MEXKIY NEUCTBUTEILHON TONIIMHON H uccneayemoit
IJTACTUHKY, KOKYLIENCS TOJIIIMHON U TIOKA3aTENEM IPEJIOMIICHHS CTEKIIA.

Y CTaHOBUTB 3Ty CBSA3b MOKHO M3 PACCMOTPEHUS XOa JIy4eN OT TOUKH A depes
CTEKJIIHHYIO IIaCTUHKY. [Ipy 3TOM mpeanaraercs, 4ro riia3 HaxoAUTCs Ha TON
HOPMAaJIH K IJIOCKOCTH IUTACTUHKHU, KOTOPAsk MMPOXOIUT YEPE3 TOUKY A, U Iy4OK

ny4eit AB cocTaBIsieT ¢ HOpMaJIbo MaJIbIi yroi 4 .

V3kuil my4yok ay4en 4B nociie npesoMieHus Ha TPaHULE pa3aena ABYX Cpell

BBIXOJUT U3 IJIACTUHKH B BO3/IyX U COCTABJISIET C HOPMAJIBIO U €€ TIOBEPXHOCTHU

yroi % . DTOT yroj cBsi3aH C YIJIoM 1 gepes MmoKaszaresb MPEJTOMICHHS N
sing 1

TakK: siniz 2

HabGmrogarento kaxeTcsi, 4TO pacCMAaTPUBAEMbIN MTyYOK Jyuel UCXOJIUT HE U3
TOYKHU A, a U3 TOUKH A |, NIPUIIOJHATON Ha HEKOTOPYIO BhICOTY AA J. PaccMmarpuBas

tpeyronbHuku ABC u A | BC, MOXHO HanmucaTh, 4YTO

BC=H 199 . BC=h-tgj wm 2 o
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Takum 06pazom,
M3MEPUB TOJIIUHY IIACTUHKYU U KaxkyInytocs Tonmuny (h=h) -h1) MmoxHo HaiiTu

ITOKa3aTcCJIb ITPCIIOMIICHUA CTCKIIA.

Onucanue yCTAHOBKHM BUPTYAJIbHOM J1a00OpaTOPHOM padoTHI.

DKCIepUMEHTalIbHAsl YCTAHOBKA MIPEACTABIICHA HA PUCYHKE.

B 51eBoM HMKHEM yIuly IIPEACTABIICHA [TAHEND IIAPAMETPOB IUIACTUHBD), B
KOTOpOM MOkHO MeHsATh 3HaueHue H u h. [IpaBee Haxonutcs nmanens BbIOOpa
MaTepuaa IJIaCTUHKH, HaM MMOHaA00UTCSl MaTeprall TOJIbKO CTEKNIO. B kpaiiHem
JIEBOM YTJIy HaXOJIUTCS OKOIIKO MOKa3bIBAIOIEEe TO. YTO OyIET BUJIHO B
MHUKPOCKON IIPY U3MEHEHNE MTAPAMETPOB YCTAHOBKU. A UMEHHO KPACHBIM U CUHU
KpecT.

Hcnone3ys peCTaBICHHYIO YCTaHOBKY, IOCTUTAETCS 1I€TTh TTOCTABICHHON
nabopaTopHOil pabOThI

Il1an BbINOJIHEHHUS 3aJaHUS:

1. Ilepeitnute no cebiike https:// www.youtube.com/watch?v=wyi80afJXSY u
MIPOCMOTPUTE BUACOYPOK KOTOPBIH MOSCHAT, KAKUM 00pa30M MPOBOTUTCS
nabopatopHas padoTa B peaibHbIX YCIOBUSX.

2. IlepeitauTe 1o ccepuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJIHAUTE IMOCIEI0BATEIILHOCTh JEUCTBUU OITMCAHHBIX HUXKE.

3aganue 1. Onpeoenenue noxazameins npejlomieHUsl CMeKida.
1. 3anmycTure BUPTyalbHbBINA CTEH]I.

2. BriGepute maTepuan CTEKIIO.

3. 3aaiiTe TONMMHY CTEKISHHOW MIaCTUHKA il B cooTBeTCTBHH, C BapUAHTOM
COBIIAJIAIOIIEM C TTOCJICIHEN UPOI O CIIUCKY TPYIIIbI, OH HAXOJIUTCS B KOHIIE



JIOKYMEHTA.

4. OnpenenuTh KaxXyIyrcs TOJNIUHY 4 CTEKIITHHON TutacTHHKU. [lepemernas

yKazaTesb = 10 MOTyYeHUs YETKOTO CHHETO KpecTa B OKOIIIKE, 3aHECUTE
nokazanue B Tabnuiry 1 —3to Oyner hj.

5. YcranoBute Ha 10 MM BepXHHMii TOKa3aTenb h) 1 u3MeHsiiTe, iepemenias

yKazaresb = 10 MOSBICHHS YETKOTO KPACHOTO KpecTa. 3auIuTe MOKa3aHusI
uHauKaropa h)

6. IloBTOpPUTE OMBIT C APYrUMU 3HaUeHUsIMHU H.

Ne Marepuan H, hi,mMmMm |hy),Mm | f2=2- 4 | n nep | An |,
n/n MM , MM %

TabOnuuHbIe 3HAYCHUS TTOKa3aTeNnei IMPCIIOMIICHUS HCKOTOPBIX TBCPABIX TCJI

Ne n/m Marepuan n

1 Pybun 1,76
2 Anmas 2,42
3 Crekino 1,5
4 Jlen 1,31
5 Cmona 1,58

7. CnemanTe BEIBOJI.

KoHTpoJsbHBIE BONIPOCHI:
1. Kak cBg3aHbI TOKa3aTeIb MPETOMIICHUS CPEAbI U
CKOPOCTb PacIpOCTPAHEHUS CBETA B HEW?
2. HauepTute X0J1 J1y4eil B MUKPOCKOIIE.
3. Urto Takoe aOCOMIOTHBIN TTOKA3aTeNb MPEIOMIICHUS
cpeabl? UTo OH XapakTepusyeT, OT YEro OH 3aBUCUT?




4. 3aBUCHUT a1 a0COIIOTHBIN MOKa3aTeb BEIIECTBa OT TOIO,

KAaKUM CBETOM ero o0my4daroT? Eciu 3aBUCUT TO Kak?
5. OOBsicHUTE AJIA YEro HAZI0 U3MEPSTh HATYPAIbHYIO
BEJIMYMHY CTEKIIA.

HauvanbHubie JAaHHBIC 110 BApHAHTaM K 3aJlaHUAM

I'pynna H, mm
1 50
2 55
3 60
4 65
5 70
6 75
7 70
8 80
9 85
10 60

Kountponupyembie kommnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

— O1eHKa «5» CTaBUTHCS, €CIIH YUYaAITUICS BBITTONHICT PaOOTy B MOJTHOM 00BEME C
coOmtoieHneM HEoOXOIUMOW TIOCIEOBATEIBHOCTA TIPOBENICHUS OMBITOB U
W3MEPCHUI, CaMOCTOSITEIbHOH  pallMOHATBHO  MOHTHPYET  HEOOXOIUMBEIC
000pyI0BaHUE; BCE OMBITHI MMPOBOJUT B YCIOBUSAX U PEKUMAX, 00ECTICUNBAIOIITIX
MOJTYYCHHUE TIPABIIIBHBIX PE3YJITaTOB U BHIBOJIOB; COOJIO1aeT TPEOOBAHMS TIPABHIT
0€30MacHOCTH TPyJAa; B OTYETE MPABUIBHO M aKKypaTHO BBHITIOJHSET BCE 3aIlHCH,
TaOJNHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYMUCICHUS; IMPABUILHO BBIMOTHSICT
aHaJIK3 TIOTPEIIHOCTEH.

— OueHka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPEOOBaHUS K OLEHKH «5», HO ObLIU
JIOTIYIIIEHBI JIBa-TPU HEJ0uYeTa, He Ooyiee OJHOM HerpyOooW OMIMOKH U OJHOTO
HeJloueTa.

— Omenka «3» cTaBUTCA, eclii paboTa BBIMOJHEHA HE IOJHOCTBIO, HO 00BeM
BBITIOJIHEHHOW YacTH TaKOB, IMO3BOJIACT TOJYYHTHh MPABUJIBHBIC PE3YJNbTAThHl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OMBITA U U3MEPEHHUI OB JOMYIIEHBI OITHOKH.



— OmeHka «2» cTaBUTCS, €ciid paboTa BBIMIOJIHEHA HE TOJHOCThIO U 00BEM
BBITIOJITHGHHOW 4acTH pabOT HE MO3BOJAT ClieNaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMINCH HETIPABIIBLHO.

Tema 5.2. BoJiIHOBOE CBOWCTBO CBETA

YcrHblii onpoc (YO)
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. Uro Ha3bIBalOT uHTEp(hepenueii ceera?

. Kakuie BOJIHBI Ha3bIBalOT KOT€PEHTHBIMU ?

. ChopmynupyiiTe ycinoBre MaKCHMyMOB U MUHUMYMOB UHTEp(EpEHINH.
. UTO Takoe ONTHUYECKUN U T€OMETPUUYECKUI TyTh CBETa?

. Kak 00bsiIcHUTD 11BeTa TOHKHX TUIEHOK?

. Uto Takoe npocBeTIeHHas ONTHUKa?

. Uto Ha3bIBalOT Audpakiueii ceera?

. IIpu xakux ycnoBusx oHa Habroaercs?

. O0bsacHuTe AMGPAKIIUIO HA OJTHOM IICIIH.

. ChopmynupyiiTe ycioBUE TJIaBHBIX MAaKCUMYMOB MIPH TU(PPaKIUU Ha pELIETKE.
. UTo moHUMAIOT NOJ1 pa3peniaronieil CiocoOOHOCThIO AUPPAKIUOHHON PEIIETKH ?
. Kakoii cBeT Ha3bIBatoT ecrecTBeHHBIM? [lonsipu30oBaHHbBIM?

. Chopmynupyiite 3akoH bproctepa.

. Kakue criocoOsl nostydeHus noyiipu30BaHHOIO CBETA BaM U3BECTHBI?

. UTo Ha3bIBAIOT JUCHEpPCUEH cBeTa?

. Uto Takoe cniekTp?

. Kakue cy1iecTByOT JIMHUN CIIEKTPOB U3ITy4YECHHUS?

. Kakue BemiecTBa 1ar0T CIIONIHONW CTIEKTP?

. Kakue BemecTsa 1ar0T TMHENYATHIN, OJIOCATHIN CIEKTPHI?

. Pacckaxute 00 ynbTpaduoseTOBOM U3TyYEHUU U €r0 CBOMCTBAX.

. Pacckaxxute 00 nH(ppakpacCHOM U3IIyYEHUHU U €T0 CBONCTBAX.

. UTO Ha3bIBAIOT CIEKTPAJILHBIM aHATU30M?

. Uro Takoe ¢ppayHropepoBbl TUHUU?

. KakoBbI nmpupoaa v CBONCTBA pEHTT€HOBCKUX JIyUuen?

Kontponupyemsie komnerenunu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;
JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:
OtMmeTka «5»

TIOJTHO PACKPBITO COJIEPI)KaHUE MaTepraa

YETKO W ITPABHIIBHO JIAHBI OIIPEICIICHHUS U PACKPBITO COJICPKAHNE ITOHITHIHA,
BEPHO HMCIIOJIH30BaHbI HAyYHbBIE TEPMUHBI

TUTSI TOKA3aTeNIbCTBA MCTIOIB30BAHBI PA3IMYHBIC YMEHHUS, BBIBOIBI U3
HaOJII0IEHNH, OTILITOB



OTBCT C&MOCTO?ITCJ'IBHI)II;’I, HCIIOJIb30BAHbI PAHCC HpI/IO6peTeHHBIe 3HaHUA.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepruaia

B OCHOBHOM MPABUJIBHO JTAHBI ONPEACICHUS MOHATUN U UCIIOIb30BAHBI
Hay4YHbI€ TCPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEAEIEHUS TOHATUI HETOJIHbIE, TOMYIIECHbl HE3HAYUTEIbHBIE HAPYIICHUS
MIOCJIEIOBATEILHOCTH U3JI0KEHUS, HEOOIBIIINE HETOYHOCTH MPU
WCIT0JIb30BAaHUHU HAYYHBIX TEPMUHOB HJIM B BBIBOJAX M 00OOIICHUIX
MIPaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIIOIIETO XapaKkTepa (Mo3uLus
MTOHUMAIOITUH)

OTtMmeTKa «3»

YCBOEHO OCHOBHOE COJIEp’KaHne YUeOHOIro MaTepuaia, HO U3JI0KEHO
¢dbparmeHTapHO, HE BCET/1a MOCIEA0BATEIHHO

OTIpE/ICTICHUS TIOHATUI HEIOCTATOYHO YETKHE

HE MCIIOJI30BAHbBI B KAYECTBE JIOKA3aTEIhCTBA BHIBOIBI M 00OOIICHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OITUOKH MPU UX U3JI0KECHUH

JOIYIIEHbI OMMOKA U HETOYHOCTH B UCTIOIB30BAaHUN HAYYHON TEPMUHOJIOTHUH,
OIPEICIICHUE TTOHATUI

NpaBUJIbHBIE U YETKHE OTBETHI HA BOIIPOCHI HABOJSAIIETO U
KOHKPETHU3UPYIOILIEro XapakTepa (MMO3ULHs KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepaHue y4eOHOro MaTepuasna He pacKpbITO
HE JIaHbI OTBETHI HA BONPOCHI HABOJAILETO U KOHKPETUZUPYIOLIEr0 Xapakrepa

JOMYIIEHBI TPYyObIe OMMUOKHU B ONIPEACICHUHU TOHSATUM, TTPU UCIIOIb30BaHUU
TEPMUHOJIOTHH.

3aganus s caMoCcToATeILHOU padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHU)

WNHuTepdepennus ceera.

KorepeHTHOCTD CBETOBBIX JIy4eH.

WNuTepdepeHus B TOHKUX TUICHKaX.

Konpa HerotoHa.

Hcnonb3zoBaHue HHTEPPEPEHIIMH B HAYKE U TEXHUKE.
Hudpakuus cera.

Judpakuyst Ha meau B HapajuieIbHbIX JTydax.
JudpakunoHHas penierka.

[Tonsitue o ronorpadum.

WO WD =



10.ITonsipu3anust NONEPEYHbIX BOJIH.
11.ITonsipu3zanusi cBera.

12.]JIBOMHOE JTy4enpeIOMIICHHE.
13.11omstponibr.

14.[Iucniepcus ceera.

15.Bunpl u3ny4eHun.

16.Buasl ciekTpos.

17.CrexTpsl HCITyCKaHHS.

18.CrekTpsl NOTJIONIECHHUS.
19.CnekTpanbHblil aHAIH3.
20.YnpTpaduoneToBoe u3ydeHue.
21.WndpakpacHoe U3IydEHHE.
22.PentreHoBckue ayur. VX nmpupojaa u CBOMCTBA.
23.11Ikana 3JIeKTpPOMarHUTHBIX U3JTy4YEHH.

KonTtponupyemsie komnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTka «5»

TIOJTHO PACKPBITO COJICp)KaHUE MaTepHraia
YETKO ¥ MPABWIBLHO JaHBI OTIPE/ICIICHUS M PACKPBITO COACPKaHNE TTOHATHH,
BEPHO HCIIOIb30BaHbI HAYYHbIC TEPMUHBI

JUTS JTOKA3aTeJIbCTBA MCIIOIB30BaHbI Pa3IMYHBIC YMEHHS, BEIBOBI U3
HaOJIIOICHUM, OTIEITOB

OTBET CAMOCTOSTEIbHBIN, NCITOJIB30BAHbI paHee MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepruaia
B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS MMOHATHUA U UCIIOJIb30BaHbI
Hay4YHbI€ TCPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpeeeHUs TOHATUI HETIOJHbIC, TONMYIICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MIOCJIEIOBATEILHOCTH U3JI0KEHUSI, HEOOIBIIINE HETOYHOCTH MPHU
WCITO0JIb30BAaHUHU HAYYHBIX TEPMUHOB HJIM B BBIBOJAX M 00OOIICHUIX
MIPaBWJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIIOIIETO XapaKkTepa (MO3uLus
MOHUMAIOIITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIep KaHHe yueOHOro MaTepuaia, HO U3JI0KEHO
¢dbparmeHTapHO, HE BCET/1a MOCIEA0BATEIHHO

OTIpe/ICTICHUS TIOHATUI HEIOCTATOYHO YETKHE

HE HCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI M 000OIIEHUS U3
HAOJI0/ICHUH, TOMYIIEHbI OITUOKH MPU UX U3JI0KECHUH



® JIOMYIIEHBI OMTMOKU M HETOYHOCTH B MCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
oTpeJIeIeHUE TIOHATUI

® [PaBWIbHBIE U YETKHE OTBETHI HA BOIPOCHI HABOASIIETO U
KOHKPETU3HUPYIONIETO Xapakrepa (MO3UIMs KPUTHUK)

OtMmeTKka «2»

® OCHOBHOE COZIep)KaHHE y4eOHOTO MaTepHralia He PACKPBITO

® HE JaHbI OTBETHI HA BOMPOCHI HABOAIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JIOTIYTIIEHBI TPYOBIC OMIMOKHU B OTIPEICIICHUH MIOHATHN, TTPU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThbI

HNucTpyKunoHHas kapra K JadboparopHoii padore Ne 14

Tema 3aHaATHA: HN3MCPCHUC NJIMHBI CBETOBOM BOJIHEI C IIOMOIIIBIO HH(i)paKHHOHHOﬁ
PCUICTKH.

Ieab 3aHATHS: U3MEPUTDH JJIMHY CBETOBOM BOJIHBI C MOMOIIBIO AU(PAKITMOHHOMN
PEIIETKHU.

Ilepen HavanoM 3aHATHA HEO0XOAMMO 3HATH: UTO TAKOE JUIMHA CBETOBOU
BOJIHBI, OTpe/ieeHne TudPakIMOHHON PEIIETKU U NPUHIIMI €€ ICHUCTBUS.

IHocne oxkoHYaHMS 3aHATUS HEOOXOAUMO YMEThb: ONPEACIATh JIJIMHY CBETOBOM
BOJIHBI C TIOMOIIBIO TU(DPAKITMOHHON PEIIEeTKH.

Oo6opynoBanme: xoMnbroTep, MHTEpHET, HHCTPYKIIMOHHAS KapTa.

Conepxanue u Teopus.

HudpakuroHHas pelieTka NpeacTaBiaseT coO0M COBOKYMHOCTh OOJIBLIOrO 4YMcia
OYEHb  Y3KMX  NapajulelbHBIX  IIEJCH,  PAa3JIeICHHbIX  HENPO3PAYHBIMU
npomexyTkamu. OOmas muMpuHA IIETd W HENPO3PAuyHOro IPOMEXYTKa
Ha3bIBaeTCs IMepuojoM pemieTku. Hampumep, eciu Ha qudpakiimOHHON peIIeTKe
umeercs 100 mrpuxoB Ha 1 MM, To nepuoa audpaxkiuuonnon pemerku < =0,01
MM.

Ha pucynke npezacrasiena cxema Xo/1a Jiyuen uyepes pemeTky. Jlyuu, npoxoasume
4yepes3 pelIeTKy MEPHEHIUKYIISIPHO €€ INIOCKOCTH, MOMAIAI0T B 3pa40K
HabOo1aTeNs U 00pa3yloT Ha CeTYaTKE IJ1a3a 0ObIYHOE N300pakeHNe UCTOYHHKA
ceta. Jlyuu, orubaromye Kpas meael pemeTkl UMEI0T HEKOTOPYIO Pa3HOCTh
X0/1a, 3aBUCSILYIO OT yriia « . Eciu 3Ta pa3HOCTh NPONOpUMOHANIBHA % , TIE X -
L[EJI0€ YUCIIO, TO KaXK/lasd Takas mapa jJydeid o0pasyer Ha CeT4aTKe M300pakeHue
HMCTOYHHKA, [IBET KOTOPOTO OMPEAEIAETCS COOTBETCTBYIOIIEH ITTMHOU BOJHBI » .
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CUMMETPUYHO IO 00€ CTOPOHBI OT HEero Au(dpakinOHHbIE CIEKTpbI. brinxaiimas
napa crnekTpoB (1-ro nopsiika) COOTBETCTBYET Pa3HOCTH XOJa JIy4ei, paBHOH »
JUTsl COOTBETCTBYIOIIIETO TOHA. bosiee yianeHHas napa CuekTpoB (2-ro mopsiaKa)
COOTBETCTBYET PA3HOCTH XOJ1a Ty4EH PaBHOM 2> U T.J.

BremHuii BU1 yCTaHOBKH, JJIS ONIPEICIICHUS JUTHHBI CBETOBOM BOJIHBI M300payKeH
Ha puc. 2.

Ha ontrueckoi ckambe MOXKET NEPEIBUTATHCS TIJIACTUHA, B KOTOPOM MpOpe3aHa
miesnb npsaMonuHeHon GopMel. [loa menpro ykpemnieHa mKana ¢ JeJIeHUsIMH.
[I{esp ocBeAETCS ANEKTPUYECKON JTAMIIOUKOM, MEXKTY JTaMITOYKON U LIENBIO
BCTaBJISIETCS MOHOXPOMATHUUECKUI CBETOPMIBLTP. B 1pyrom xoHile ontuyeckon
CKaMbH YKPEIUJIEH JIepKaTeib P, B KOTOPbIHA BCTABISIETCS TU(PpaKIIMOHHAS
pemrerka. Eciii cMOTpETh Ha OCBELIEHHYI0 MOHOXPOMATHYECKUM CBETOM IIEIIb
uepes MMPPAKIHOHHYIO peneTKy, To kpome memu AL mo 6oxam BiTHBI
CUMMeETpUUHbIE H300paxkeHus ee. Kaxxmoe 6okoBoe aAudpakiimOHHOE H300paKeHUE
CMEILEHO B CTOPOHY HA BENUUUHY ZH =574 =5

Ha puc.2 nzo0paxkeHsl 1y4uu, 00pasyromnie n300paxxeHHbIe ETH, OYEBUIHO:
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CpaBHHBas MMOCIIEAHEE BRIPAKEHUE C YCIOBHEM TIIABHOTO TH(PPAKIIHOHHOTO
MaKCUMyMa 9Sine =£4. 1oygaeM pacyeTHYIO GopMyIty:
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OnpepgeneHue ANWHbI CBETOBOW BOJHbI
G MOMOLLLH AU PAKLMOHHOW PeLLeTKN

PaccrosHue of peluen| POCCTOAHKE OT peLUEeTKH

™R R IE ary o
. - e

BUPTYaJIbHOM
+  cnekTp 2
s J1adopaTopHOii
OpaHKeBbii paﬁOTI)I.

oS

roayBo
CHHUWIRA
PHOASTOBRIM

R=| 4 | cu

AQ IKDOHO

DKcnepUMEHTAIbHAsI YCTaHOBKA MPECTaBIeHAa HA pUCYHKE. B kpaiiHEM HIKHEM
MIPABOM YTy MaHENb «CIEKTP», MOXKHO BBIOUPAaTh CBETOMUIBTP OT KPACHOTO 710
(uroseToBoro.

BHI/I3y CJICBA pacCIIOJ0KECHA ITaHCIIb «PAaCCTOAHUC OT PCHICTKHU A0 SKpaHay,
KOTOPYHO €CJIN MCHATH MCHACTCA PACITIOJIOKCHUC PCIICTKU B OKHC BLIIIC CITPpaBa.
OKHO TTOKa3bIBACT KaK MEHSETCS PacCIIOJIOKCHHUC JIMTHEHUKH IIpHU ABUXKCHUU
OTHOCHUTCIIBHO PCUICTKH.

Il1an BbINOJIHEHHUS 3aJaHUA:

1. Ilepeitaute no ccwike https:/ www.youtube.com/watch?v=VPE9is9f d0 u
MIPOCMOTPHUTE BUACOYPOK KOTOPBIH IMOSCHUT, KAKUM 00pa30M MTPOBOIUTCS
naboparopHasi paboTa B pealIbHbIX yCIOBHSIX.

2. Ilepeitaute mo cewuike http://mediadidaktika.ru/mod/page/view.php?id=397
U BBIIOJHAUTE MOCIEI0BATEIILHOCTh JEUCTBUU OITMCAHHBIX HUXKE.

3ananue 1. I3MepeHue JUIMHBI CBETOBOM BOJIHBI C IOMOIIBIO TU(PAKIIMOHHON
PELIETKY.

1. 3anycTuTh BUPTYaJIbHBIA CTEHI.

2. TTomecTuTe mKany Ha paccrosaue £t ot mudpakmmonnoii pemerky. BospMure
IIOCJIEA0BATENBHO 3HAUYCHHS R, B COOTBETCTBUH, C BAPUAHTOM COBIAJAIOIIEM C
nocJsieHed nudpoil Mo CIUCKy rpynibl, OH HAXOAUTCS B KOHIE JOKYMEHTA,

3. BoiGepute cBeTOQMIBTP HAUMHAS C KPACHOTO, U MO IIIKAJIE UTKA,
paccMaTpUBaeMOi uepes PEeIIeTKy, ONPeaeIuTe PACCTOSHUE OT IIEH J10
HaOMroaeMoii TuHUM 1-ro mopsijaka (paccrosHue -s ).

4. Pe3ynbTaThl U3MEpEHUN 3aHecuTe B Ta0IUILY 1.

5. Te xe uamepeHus NpoBEAUTE IS JIy4Yer IPYyroro BETA.

Sa
) A =—— o
6. Onpe,uem/ITe JJIMHY CBCTOBOM BOJIHBI A NI BCEX IIBETOB JIy4CH U 3aHCCHUTC



B TaOJIHITY.

ITopsano | Paccrosinue ot pewerku 10 |PaccrosiHue ot JlnuHa cBeToBOM
K mKansr A , M npope3u BOJIHBI,
JIMHUA IIKAJIBI 10 JJUHUM S | » , 107 M
10°3
CIIEKTpa ) M
i

Cpennee 3HaueHue

JJINHBI BOJIHBI

7. CnemanTe BBIBOJI.

KoHTpoJibHBIE BONIPOCHI.
1. Kakue BOJTHBI Ha3bIBAKOTCS KOTE€PEHTHBIMU?

2. Yro Ha3zbiBaeTcs audpakuueit ceera? OObsICHUTE 3TO SBJICHUE.

3. KakoB nopsiiok ciieioBaHus IBETOB B qu(dpakiimoHHbIX ciekTpax? Kakosa
OKpacka HyJIeBOTO MakcuMyMa?

4. Yewm otnuyarorcs qudpakiiMOHHBIE KAPTHHBI TPH OCBEIICHUN PEIIETKU
MOHOXPOMATHYECKIUM CBETOM U 0ebiM cBeTOM? OOBSCHUTE ATH SIBJICHUSI.

5. Urto Takoe unTepdepeHius cBeta? YUacTByeT JIU 9TO SIBIICHUE TPU
o0pazoBaHUU TU(PPAKIIMOHHOTO CIIEKTPa Ha SN WIH pelieTke?

6. Kak onpenenuts IJIMHY CBETOBOM BOJIHBI C TTIOMOIIBIO TU(DPAKITMOHHON
pelmeTku?

Hauannnabie JAaHHBIC 110 BapHaHTaM K 3aaHUSAM

['pymma R, cm

1 50

2 55




3 60
4 65
5 70
6 75
7 70
8 80
9 85
10 60

KonTtponmupyemsie kommnerenunu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— O1eHKa «5» CTaBUThCS, €CIIM YUYAITUICS BBITONHICT PaOOTy B ITOJTHOM 00BEME C
coOro/ieHneM HEOoOXOJMMOM  TOCIEAOBATCIIBHOCTH TPOBEJCHUS OIBITOB |
U3MEPEHUH;  CaMOCTOSATEIIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJMMBIC
000pyTI0BaHKUE; BCE OIBITHI MMPOBOJIUT B YCIIOBHAX U PeKUMaX, 00€CTICUMBAIOIINX
MTOJTyYeHHE TIPABUIBLHBIX PE3yJIhTaTOB U BHIBOJIOB; COOJIFOAACT TPECOOBAHHUS TIPABHUII
0e30macHOCTH TPyJAa; B OTYETE MPABUIHLHO M aKKYpPAaTHO BBHITIOJHSET BCE 3aIlHCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUUCICHUS; MPABUILHO BBIMOTHSICT
aHaJIu3 MOTPEITHOCTEN.

— OmeHka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPEOOBAHUS K OLCHKH «S5», HO OBLIH
JOMYILEHbl JIBAa-TpU HeJoueTa, He 0oJiee OJHOW HErpyooil OmMOKH W OJHOTO
HeI04eTa.

— OneHka «3» cTaBUTCA, eciu padoTa BBITIOJIHEGHA HE IOJHOCTHIO, HO O0BEM
BBITIOJITHEHHON YacTH TaKOB, IMO3BOJIACT IOJYYHTHh IPaBUIbHBIC PE3YJIbTAThHl M
BBIBOJIBI: €CJIM B XOJI€ MIPOBEJCHUS ONBITA U U3MEPEHUN OBLIN JAOIYIICHBI OIITHOKH.
— Omnenka «2» CTaBHUTCS, €ClIM paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4YacTH pabOT HE MO3BOJIAT CJACNIaTh NMPaBWIBHBIX BBIBOJIOB: €CIJIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOJI0ICHHUS TTPON3BOIUINCH HEIPABUIILHO.

JlaGopaTopHbie padoThI
JlabopaTopHnasi padora Ne 15

Ilesanb padoThI: ¢ TOMOIIEI0 HEOOXOAUMOTO 000PYAOBAaHUS HAOII0AaTh CIUIOIIHON
CIIEKTP, HEOHOBBIM, T€IIUEBBIN UM BOAOPOIHBIN.



OO6opynoBaHme: MPOEKIIMOHHBIN anmapar, CeKTpajibHbie TPYOKH C BOJIOPOIOM,
HEOHOM WJIU T€JIUEM, BBICOKOBOJIBTHBIN UHAYKTOP, HCTOYHUK TUTAHUS.

XOA PABOTHI:

YcTpoHcTBO ABYXTPYOHOro
cnekKTpockona

1. Oxvasap.

b3

. 3purensHas TpyOa.

3. O0BeKTUB.

I

[lpmama.

T

. Konnumarop.

6. lllens.

7. MugpomeTprieckrii BIHT.

YKpenum cnekTpockon B Wratuee Takum obpasom, utobel wens ero konnumaropa Geina
pacnonomexa BepTUKankHo. Mepeq Wenkio Ha PACCTOAHUKM HECKOMBKUX CAHTUMETPOR
YCTAHOB WM 3MEKTPUUECKYIO NAMNOYKY Ha NOACTABKE TaK, UTO6k] €€ HWThL HAKANIMBAHWA
GbINa HA BLICOTE WENW, U NOAKNIOYMM NAMNy Yepes PEOCTAT K MCTOUHMWKY TOKA.

Mocne aToro BKNKOYMM NaMny W NPW NONHOM Hakane HaBnwgaem CNNOWHOW cnexTp
NINYYEHUA HIUTH.

3apucyem UBETHLIMKM KapaHfawamiy KapTUHY cnexTpa, HaGniogaemMoro HaMm,

HanpaewiM KoNNMMaTop CNEKTPOCKONa Ha CEETALLYIOCHA NOMWHECLLE
BMUCALLYIO HA NOTONKe. PACCMOTPUM ee CNeKTP U 3apucyemM ero B Te
OI'!I-I'II.I.IEM, HeM CNekTp ﬂIﬂMHHECLI.EHTHD!:"I naMnel oTNWHaeTCA OT CNE
namnsl HAaKanueaHus,

‘ &0 Goo L21] ]
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Mbi BUAWM OCHOBHbIE LBETa NOMYYEHHOro CMMOLWHOro cnexkTpa B
cnegywowem nopsagee: (puoneToBbIi, CUHWA, ronyBoil, 3eneHbIil, MeNTLIN,
OpaHKeBbIW, KpacHbIA.

JaHHbIA CNeKkTp HenpepbiBeH. 3TO 03Ha4YaeT, UTo B CNeKTpe
npeacTaBneHbl BOMHbI BCEX A/TUH.

Takum o6pa3om, Mbl BLIACHWN W, YTO HarpeToe A0 BLICOKOW
Temneparypbl BEWECTBO, HaxoAslWweecH B TBEPAOM COCTOAHUN, AaéT
CMNNOLWHOW CNeKkTp

‘ 400 ﬁlilﬂ
1

. e

L

MNepehnpeM K paccMOTPEHMUIO CNEKTPOB Pa3nMU4yHbIX rasose. Alnsa
3TOro BCTaBMM TPYDKY € MccneayeMbiM razoMm B A epxartens
npubopa ANA 3aXKMraHUA cNeKTpPanbHbIX TPY6OK M NnoAKNIOYMM
npnﬁnp K MCTOYMHHKY HanpAXeHHWA.

Cnexmp seodopoda: thuwoneToBkli, rony6oi, 3eneHslil, opaH¥eBbIi.

HawBGanee ApKoi ABNAETCA OpaHMEBRAA NUHWA CNeKTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoi, seneHbii, MenTeii, KpacHLIA.
HawGonee ApKOA ABNAETCA MeNTan NUHWUA,

400 450 500 550 600 700




KPHIITOH

Mbl BUAUM MHOXECTBO LiBETHbIX IMHWUIA, pasaeneHHbIX
LUIMPOKUMMU TEMHBIMW NOSIOCaMW.

Hanuune nuHenyaToro cnekTpa o3Havyaert, UTo
BelWecTBO U3yyaeT CBeT TO/IbKO BMNO/He
onpegeneHHon A4NNHbI BOJHbL.

OcHOBbIBasiCb Ha HalleM onbiTe, Mbl MOXeM cenatb
BbIBOJ, YTO NIMHEeNYaTble CNEKTPbLI 4aloT BCe BellecTBa
B rasoobpasHom aToMapHOM cOCTOAHUK. B aTom
c/lyyae CBeT U3/1y4yarT aTOMbl, KOTOpPbIe NpakTU4YecKu
He B3aMMOAelcTBYIOT APYyr C APYroMm.

N3onupoBaHHble aTOMbl U3/1y4aroT CTPOro
onpepeneHHble A/IMHbI BOJH.



HenpepbiBHBLIA
CNEKTP W3NYYeHHA
60-BaTHOW NaMnkl
HaKanMBaHMA
(eBepxy) n
NOAOCAThLIA CNEeKTP
HIny4YeHuAa l1l-saTHoR
KOMNAKTHOMW
NHOMHUHECWWEHTHO W
naMnel (BHW3Y)
Dewepan

3veprocbeperawwa
A NnOMHHECUE2HTHaA
naMmna

CnexkTp
CBETOOMWOOHOW
naMmneil NOYTH
CNAOLWHOMW, XOTA BCTh
Hebonewoi npoean

Konrponupyemsie komnerenuuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Ouenka «5» CTaBUTBCS, €CJIM yYalllMHCs BBIIOJIHAET paboTy B IMOJIHOM 00BbEME C
COONIOICHHEM HEOOXOAMMOM IOCIIEIOBATEIbHOCTH IPOBEACHUS OIBITOB U
U3MEPEHH;  CaMOCTOSITENIbHOM  PallMOHAJIBHO  MOHTHUPYET  HEOOXOAHUMBIE
000py/10BaHUE; BCE OIBITHI IPOBOJUT B YCIOBUSX U peKUMaXx, 00eCIeunBaoIuX
MOJTyYEHHUE MPAaBUIBHBIX PE3YJIbTAaTOB U BHIBOJOB; COOJIOJAET TPEOOBAHUS MTPABUII
0€30MacHOCTH TPYJia; B OTYETE MPABUIBHO U AKKYpPAaTHO BBIMOJHSET BCE 3aIUCH,
TaOJMUIBI, PUCYHKH, YEpPTEXH, IpaduK, BBHIYUCICHUS; MPABHIBHO BBITOJIHSIET
aHaJIu3 MOTPEIIHOCTEN.

— OneHka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPEOOBaHUS K OLIEHKH «5», HO OBbLIU
JIOTIYIIIEHBI JIBa-TPU HEJ0uYeTa, He Ooyiee OJHOM HEerpyOoW OIMMOKH W OJHOTO
HeJ0YeTa.

— Ormenka «3» craBUTCA, e€clii paboTa BBIMOJHEHA HE IOJTHOCTBIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, IO3BOJIAECT IOJIYYHUTh MPABWIbHBIC PE3YyJIbTAaThl U



BBIBOJbI: €CJIM B XOAC ITPOBCACHU OIIbITA U H3MepeHHﬁ OBLTH AOITYIICHEBI OITNOKH.

— OHGHKa «2» CTaBHUTCi, CCJIN pa60Ta BBIIIOJTHEHA HE IIOJIHOCTBI0O M 00BEM
BBIIIOJITHEHHOM YacTH pa60T HC IIO3BOJEAT CACIATH IIPAaBUJIBHBIX BBIBOJOB: CCJIH,
OIIBITHI, U3MCPCHUA, BBIYHUCIICHUA, Ha6.]'IIOI[eHI/I$I IMIPONU3BOAUIIMCH HCIIPABHUIIBHO.

Tema 5.3. CnennajibHasi TEOPUsi OTHOCUTEIbHOCTH
Ycrublii onpoc (YO)

. Chopmynupyiite 3akon bproctepa.

. Kakue crnocoObl mostyueHus NoJsipu30BaHHOIO CBETA BaM U3BECTHBI?
. UTo Ha3BIBAIOT AUCTIEPCUEN CBETA?

. Uto Takoe cnekTp?

. Kakue cyiiecTByrOT JTMHUU CIIEKTPOB U3ITyUCHUs?

. Kakue BeniecTBa JalOT CIUIONIHOM CTIEKTP?

. Kakue BeniecTBa Jar0T JIMHEWYATHIN, MOJIOCATHIN CIEKTPHI?

. Pacckaxute 00 ynpTpadmoieToBOM U3ITyYEHUH U €r0 CBOWCTBAX.
. Pacckaxute 00 nHGpakpacHOM U3TyUYEHUHU U €r0 CBONCTBAX.

10. Yto Ha3bIBAIOT CIEKTPAIIbHBIM aHAIU30M?

11. Yrto takoe ppaynrodepoBsl TuHUNA?

12. KakoBbl Ipupoia ¥ CBOMCTBA PEHTT€HOBCKUX JIyuen?

O 0 1O DN = LN —

KonTtponmupyemsie komnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

® [I0JIHO PACKPBITO COAEPKAHUE MaTepuaia

® YETKO M MPABUJIBHO JIaHBI OMPECICHUS U PACKPBITO COJIEPIKAHUE TOHSITHH,
BEPHO HCIOJIb30BaHbl HAYUYHbIC TEPMUHBI

® ISl I0KA3aTeNIbCTBA UCIIOJIb30BaHbl PA3JIMYHBIE YMEHHUS, BHIBOIBI U3
HaOII0JICHUM, OITBITOB

® OTBET CaMOCTOSITEIbHBIN, UCIIOJIb30BaHbI paHee MPUOOPETECHHBIC 3HAHMUS.

OtMmeTka «4»

® PACKPBITO OCHOBHOE COJEp)KaHHUE MaTepuaia

® B OCHOBHOM IPaBUJILHO JIaHbI ONPEJIeTICHUs TOHITUN U UCIIOIb30BaHBI
Hay4YHbIE TCPMUHBI.

® OTBET CAMOCTOSTCIbHBIN

® OIlpeJesieHus MOHATHI HEMOJIHbIC, TOMYIICHBl HE3HAYUTEIbHbIC HAPYIICHUS
MIOCJIEIOBATEILHOCTH U3JI0KEHUSI, HEOOJIBIIINE HETOYHOCTH MPU
WCITOJIb30BaHUHU HAYYHBIX TEPMUHOB HJIM B BBIBOJAX M 00OOIIEHUIX



® T[IPaBUJILHBIC W YETKUE OTBETHI HA BOMPOCHI yTOUHSIONIETO XapakTepa (O3S
TOHUMAIOIITUH)

OtMmetka «3»

® YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepuaia, HO U3JI0KEHO
(dbparmMeHTapHO, HE BCET/Ia TTOCICIOBATEIIHHO

® OIpeJeeHus MOHATHI HEJOCTATOUHO YETKHE

® HE HCIOJIb30BAHBI B KAYECTBE JI0KA3aTEIHCTBA BEIBOIBI M 0000IICHUS U3
HAOJFOACHUH, TOTYIIEHBI OIMTUOKY TP UX U3JI0KCHHUH

® JIONMYyIICHBI OMTMOKH M HETOUHOCTU B UCIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
ONPEICIICHUE TOHATUIA

® [PaBWIbHBIE U YETKHUE OTBETHI HA BOIPOCKHI HABOASIIETO U
KOHKPETU3UPYIONIETO Xapakrepa (O3UIHs KPUTHUK)

OtMmeTKa «2»

® OCHOBHOE coJiepKaHHE YUeOHOr0o MaTepuasa He PaCKphITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa

® JIONYIIEHBI TPyObI€ OITMOKH B ONPEICTICHUN MOHSITHH, IPU UCII0JIb30BAHUU
TEPMHUHOJIOTHH.

TectupoBanmue (T)
I Bapuanur.

1. YUto Takoe cBet?
a) 9TO U3JIyYEHHUE, PACIIPOCTPAHSIONIEECS OT JIFOOBIX HArPEThIX TEJ;
0) 9TO U3IIyYeHHE, BOCIIPUHUMAEMOE TJ1a30M, T.€. BUIUMOE HU3IIyUCHHE.

2. B 4eM coCTOUT 3HAaYEHHE CBETA B HAIIICH KU3HU?

a) moj ACHCTBUEM CBETa M TeIlJla Ha 3eMJie BOSHUKIIA KHU3Hb;

0) cBET — CpEeNCTBO BUACHUS;

B) CBET — Ba)KHEMIIIEe CPEICTBO MO3HAHUS MPUPOJIBI;

') CBET — aKTUBHBIA YYACTHUK PA3TUYHBIX (PU3UUECKUX SBIICHUH;
1) IeSITENBHOCTh YEJIOBEKa 3aBUCHMA OT CBETA.

3. Kakue kpymnHble HayYHbIC OTKPBITHS 00sI3aHBI CBETY?

a) OTKPBHITHE 3aKOHOB JIBUKCHUSI IJIAaHET;

0) OTKPBITHE CTPOCHHUSI KIETKU KUBBIX OPTaHU3MOB;

B) OMpeJielIeHNE CTPYKTYPbl METaJIOB;

I') ompeneneHue XuMruaeckoro cocrapa CoJiHIIa U APYTHX HEOSCHBIX TEIL.

4. I'eoMeTpHUUECKON ONTUKON HA3BIBAETCA Pa3aei ONTUKHU, B KOTOPOM. ..



a) U3y4aroTCs 3aKOHBI PACIPOCTPAHECHUS B MPO3PAYHBIX CPE/IaX CBETOBOM SHEPTHUH
Ha OCHOBE MPEJICTaBJICHUSI O CBETOBOM JIy4€;

0) TIyOOKO paccCMaTpPUBAIOTCSI CBOMCTBA CBETA M €T0 B3aMMO/ICHCTBUE C
BEIIIECTBOM.

5. OCHOBOMOJIOKHUKOM KOPITYCKYJISIPHOM TE€OPUU CBETA OBLI. ..
a) Pemep;

0) HerotoH;

B) MakcBenn;

r') ApHCTOTEIIb;

n) ['roiirenc.

6. JIBOMCTBEHHOCTh CBOMCTB (KOPIYCKYJISIPHO-BOJIHOBOM Jyau3M) MPUCYLIA. . .
a) TOJIBKO CBETY;

0) TOJIBKO MUKPOCKOTIMYECKUM TeJIaM;

B) 1000M (hopMe MaTepuu.

7. KTo BHepBbIE OIpeneans CKOPOCTh cBeTa?
a) MalikesbCoH,;

0) lanuneii;

B) Pemep;

r) ®uzo.

8. UeM 00BACHSIICA yCIIeX aCTPOHOMHYECKOTO METO/Ia M3MEPEHUS CKOPOCTH Tesa’?
a) nBuxenueM fOnurepa Bokpyr CosHIa;

0) MPOXOIMMBIC CBETOM PACCTOSIHUS OBUIH OYEHb BEIIMKU;

B) TEM, YTO CBET JIOOBIE PACCTOSHUSA MPEO0JIEBAET MTHOBEHHO.

9. B ueM CymHOCTh METO/1a OIPEAEIIEHUs CKOPOCTH CBETA B OMbITE PU30?
a) U1l U3MEPEHUsI BPEMEHHU PacpoCTpaHEHUs! CBETA UCIOJIb30BAIOCH
BpallaroLIeecs 3epKaio;

0) JuTst U3MEpPEHUsI BpEMEHHU PACIPOCTPAHEHUS CBETA UCIIOJIb30BAJICS
“mpepsiBaTeNh’ — Bpalllarolieecs 3y0uaToe Koaeco.

10. Yto Ha3pIBa€TCS CBETOBBIM JIy4OM?

a) TEOMETPUUECKOE MECTO TOUYEK, UMEIOIIHNX OJIMHAKOBBIC (Da3bl B MOMEHT
BPEMEHU;

0) TuHMS, YKa3bIBAIOIIAs HAMPaBIIEHNUE PACTIPOCTPAHCHHSI CBETOBOM SHEPTHH;
B) BooOpakaemasi JIMHUS, mapajuiesibHas (poHTY pacripoCTpaHEHUSI CBETOBOM
BOJTHBL.

11. Tenn, oTOpOIICHHAS TPEAMETOM, OCBEIIICHHBIM MTPOTSHKCHHBIM HCTOYHHUKOM. ..
a) IMEET Pe3Kue OuepTaHus, IOJOOHBIC OUePTAaHUSAM IIPEAMETA;
0) OKpy’>KeHa MOJyTEHBIO.



12. Ecam myd nepexoIuT U3 ONTUYECKH MEHEE IIIOTHOM Cpeibl B ONITUYECKH OoJiee
IUIOTHYIO, TO...

a) yroJi najieHusi OOoJIbIle yriia MpeJoMIICHUS,

0) yroia najieHusi MEHbILE yTJia IPEJIOMIICHUS;

B) YI'OJI aJICHUSI PaBEeH YTy MPEIIOMIICHUS.

13. TTouemy J1yy cBeTa pH MEPEXO/IE U3 OAHOU CPEAbl B APYTYIO MPETOMIISIETCS ?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIETCS HAIlpaBJICHUE CBETOBOTO MyYKa.

14. B xakoMm cityyae yroj najeHus paBeH yrily NpeaoMieHus?
a) ecnu yrou najeHus 630k k 90 rpamgycam;

0) ecnu yroJ majeHusl paBeH HYJIIO;

B) €CIIM CKOPOCTH CBETA B ABYX Cpe/lax PaBHBI.

15. Onpenensia rinyOuHy Bojoema “‘Ha riasz’ ...

a) Mbl TOYHO OIpeAeIsieM IrI1yOuHy;

0) THO Ka)KeTcsl HaM rTyOxe;

B) JIHO Ka)KeTCs BCerza OJIMKe K HaMm, T.€. MeJbye.

16. C kakoil puznueckor XapakKTEPUCTUKON CBSA3aHO Pa3INiKe B IIBETE?
a) C JNIMHOW BOJIHBI;

0) ¢ MHTCHCUBHOCTBIO CBETA;

B) C MOKa3aTeJieM MPETOMIIEHUS CPE/IbI;

') C YaCTOTOM.

17. OT yero He 3aBUCHUT MOKA3aTeNIb IPEJTOMIIEHHUS BEIIECTBA?
a) OT CBOMCTBA BEIIECTRA;

0) OT IJIUHBI BOJIHBI,

B) OT YacCTOTHI,

I') OT yIJIa MPEJIOMIICHUS;

1) OT CKOPOCTH CBETA.

18. IIpeamet kaxeTcs HaMm O€JIbIM, €CJIU OH. ..
a) YaCTUYHO OTPa)KaeT BCE JIyUH;

0) YaCTHYHO ITOTJIOIIAET BCE JIYYH;

B) OJMHAKOBO OTPaXaeT BCE JIyUH;

') OJJTMHAKOBO MOTJIONIAET BCE JTYUH.

19. B uem 3akitouaetcs siBjieHUE HHTEp(EepeHIuu cBeta?
a) B YCHJIGHUU OJTHOTO CBETOBOTO ITyYKa JAPYTUM;

0) B MOJy4YEHUU CIIEKTpa OEJIOro CBETA;

B) B OTUOAHUU CBETOM MPETSITCTBUM;

I') B HAJIOKEHUH CBETOBBIX BOJIH.



20. B yem 3akitoyaercs NpOCBETICHUE ONTUKU?

a) B YBEJIMYEHUU BXOJHOTO 3payKa ONTHYECKON CUCTEMBI;

0) B YMEHBIIEHUU OTPAKEHUS CBETA OT MOBEPXHOCTU ONTUYECKOTO CTEKJIA;+
B) B UHTEP(EPEHIIMU CBETA HA TOBEPXHOCTH ONTHUYECKOTO CTEKJIA;

I') B MOBBIIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKIIa;

1) B IPUMEHEHUH CBETO(DUIBLTPOB.

II BapuanT.

1. BoiGepute Bepubiit oTBeT. Ecnu okycHOE paccTOsTHUE OJTHOM JIMH3BI JTITMHHEE,
4YeM JIPyToH, TO KaKkasi U3 HUX JacT OoJibliiee yBeIUUYeHHUE?

a) JInmmaHodokycHas

6) KoporkodoxycHas

B) O0e 1axyT OJJHO U TO K€ YBEITUUCHHUE

2. OTMeTbTe, KaKas U3 JIMH3, KOTOpble UMEIOT POKYCHbIE paccTosgHus 15 cm, 20 cm
u 25 cM, o0nagaeT HanOONBIICH ONTHYECKOM CHIION ?

a)CF=15cm
6) CF=20cm
B)CF=25cm

3. Beibepute Gopmyity, o KOTOPOH PaCCUUTHIBAIOT ONTUUYECKYIO CUITY JTUH3BI:
a)v=1/T

6)D = 1/F

B)R = U/l

r)q=Q/m

4. B Kakux eJUHALIAX U3MEPSIOT ONITUYECKYIO CHITY JIMH3bI?
a) Omax

0) BosibTax

B) Kanopusx

r) Juontpusx

5. HaliquTe ontuyeckue CUIlbl IMH3, (POKYCHBIE paCCTOSHUS KOTOPBIX 25 cM u 50
CM.

a) 0,04 nop u 0,02 oqoTp

0) 4 notp u 2 auTp

B) | aoTp u 2 quTp

r) 4 nntp u 1 aotp

6. OnTuyeckue CUiibl IMH3 paBHbl 5 qnTp U § Antp. KakoBsl ux GoKycHbIE
paccTosiHus?
a)2mul,25wm



0)20cmu 12,5 cm
B)2cMmu 1,25 cMm
r)20mu 12,5m

7. st Toro 4ToObl OTpaXKEHHBIN JTy4 COCTABIISUI ¢ Tagatrouum yroiu 40°, yrosu
MaJIeHUs] CBETOBOTO JIy4a J0JHKEH OBbITh CIIETYIOUIUM:

a) 20°

0) 50°

B) 40°

r) 25°

8. Onpenenute, KakUM OyJET OTHOCUTENIbHBIN MTOKA3aTelb MPEJIOMIICHUS IBYX
cpen, eclid yrodi najieHus paseH 60°, a yroi Mexay OTpaKeHHBIM U
MPEJIOMIICHHBIM JiydyaMu paBeH 90°?

a) 1,5

0) v2

B) V3

r) 1,2

9. Bribepure, kakum OyJIeT MOKa3aTelb MPEIOMIICHUS BTOPOH CpeIbl
OTHOCHUTEJIBHO MEPBOH, €CIIU MPHU MEPEXO0/I€ CBETA U3 MEPBO CPeAbl BO BTOPYIO
yroJ npenomiienus paseH 30°, a yron najeHus B 2 pa3a 0osbliie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. BersicHute, uemy OyJIeT paBeH YroJl MaJeHus IpH Mepexo/ie CBETOBOIO Jyya B
ONTHUYECKH MEHEE IUIOTHYIO CPely U3 ONTHYECKOU OoJiee MIOTHOM?

a) yroj naJicHusi paBeH yIriry IpeioMIeHUs

0) CBET MPOXOAUT O€3 MpeToMIICHUS

B) YTr'oJI aJieHus1 OOJIbIIE YIJia MPEIoOMIICHUS

I') yroJl NaJIcHus MEHbIIE yIila IPeIoMIICHUS

11. CeetoBo#i 1yu nepexoaut u3 Boabl (n = 1,5) B Boznyx. Kakoe u3 nmpuBeaeHHBIX
COOTHOIIEHU UMEET MECTO JUIsl yria mpesoMiieHus B, ecnu yron najgeHus paBeH
b?

a) B<b

06) B>b

B) B=b

r) B>>b

12. Yron Mexay 3epkajioM M naJaruum JiyaoM paseH S0°. Onpenenure, yemy
paBeH yrou (rpaj.) OTpaKeHus Jyda:
a) 55



6) 70
B) 35
r) 40

13. JIun3a 3710:

a) MPO3pavyHOe TEJI0, UMEIOIIIEE C IBYX CTOPOH TIaJIKHE MOBEPXHOCTU

0) Te10, CTOPOHBI KOTOPOT'O OTHOJUPOBAHBI U OKPYTIIEHBI

B) MPO3PAvHOE TEJIO0, OTPAHUICHHOE CTOPOHAMH, KOTOPBIE TPEACTABISIIOT COO0H
cpepuyecKkre IOBEPXHOCTH

r) 11000€ TEJO € INIaJKUMU U30THYTHIMU IIOBEPXHOCTSAMU

14. BcrioMHUTE, KOT1a TMH3bI HA3bIBAIOT BOTHYTHIMU, KOI'/1a — BBIITYKJIBIMU?

a) BoruyTelMM — T€, y KOTOPBIX Kpas TOJILIE, YEM CEPEANHA, BBITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIE, YEM CEpEeIrHA

0) BoruyTsiMu — y KOTOpBIX Kpasi TOHBIIIE, YeM CEPEANHA, BBIMYKIBIMA — Y
KOTOPBIX Kpast TOJIIE, YEM CEPEANHA

B) BOrHyThIMU — T€Na ¢ MOBEPXHOCTAMHU, OOPAIIEHHBIMU BHYTPb, BBITYKIbIMH —
C IOBEPXHOCTSIMH, OOpAIllEHHBIMU HApYKy

15. UTo mHTEpECHOTO B TOUKE HA ONTUYECKON OCHU BBIIMYKJIOMN JIMH3bI, KOTOpas
Ha3bIBaeTCs (Pokycom?

a) Tem, 4To B HeMl coOUparOTCs BCE MPETOMIISIEMbIE JTUH30M JTyqH

0) Tem, 4TO B HEl MEepeceKarOTCs MPETOMIICHHBIE JIMH30M JTy4d, HallpaBJIeHHbIC Ha
HEE MAPAVICIIBHO ONITUYECKOW OCH

B) Tem, 4To B 3TOM TOUKE MEPECEKAIOTCS BCE JIyUH, IIPOIIEAIINE CKBO3b CEPEINHY
JIMH3BI

r) Tem, 4TO B Hell mepeceKaroTCsl BCE JIyYH, IPOLIEAIINE CKBO3b Kpasi JIMH3bI

16. Tens, oTOpOLIEHHAS! TPEIMETOM, OCBEIICHHBIM MPOTSHKEHHBIM UCTOYHUKOM. ..
a) UMEET pe3Kue ouepTaHus, NOJOOHbIE OUePTAHUSAM MIPEMETA;
0) OKpy>KeHa MOJYTEHBIO.

17. Ecnu myd mepexoIuT U3 ONTHYECKH MEHEE MIIOTHOMW CPE/Ibl B ONITHIECKH OoJiee
TUIOTHYIO, TO...

a) yroJ najieHusi O0JIbIIIe yriia MPEJIOMIICHUS;

0) yroJi majieHusi MEHbIIIE yTJia TPEIOMIICHUS;

B) YrOJI MaJICHUS PaBEH YTy MPETOMIICHUS.

18. [ToueMy J1yu cBeTa MpH NMEPEXOAE U3 OJHOM CpelIbl B IPYTYIO MPEIOMISETCS?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIETCSl HaMpPaBJICHUE CBETOBOIO MyYKa.

19. B xakoMm cityyae yroi nafeHus paBeH yIrily NpeaoMieHus?
a) eciu yrou najgenus 0am3ok k 90 rpagycam;



0) ecnu yroJ majieHusl paBeH HYJIIO;
B) €CIIM CKOPOCTH CBETA B ABYX CpeJlaxX PaBHBI.

20. Onpenenss riryOuHy BojloeMa “Ha riasz’ ...

a) MbI TOYHO OTIpe/IeTsieM TIyOuHy;
0) THO Ka)keTcsl HaM Iy Oxe;

B) JIHO Ka)KeTCs BCeraa OJIMKe K HaM, T.€. MeJIbYe.

Kontponupyemsie komnerenunu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kiaoun K Tectam:

Bapuant 1

Ne pommpoca | 1| 2 11 /1|1 /1|1 /11 1|1 2
0 1]/2 34 5 6|7 890

IlpaBuiabH (0| a © 6 a a B B |r |a B r 0

blil OTBET

Bapuanr 2

Ne pompoca | 1| 2 1|1 /1|1 /1|1 /11 1|1 2
0 1]/2 3 4 5 6|7 8 9.0

IpaBuibH |a | a r 06| r B /a 0 0 |a a | B B

blil OTBET ]

Kpurepun ouenku:
— «2» BBICTaBIIAETCA 00y4YarOIEMycCsl, €CIM HaOpall MeHee § 0aslioB;

— «3» BBICTaBIIsIETCS 00yUaroniemycs, 3a 11-9 6anios;

— «4» BBICTaBIISIETCS OOyUaromemycs, 3a 12-16 6amios;
— «5» BBICTaBIISIETCS OOyUaromemycs, 3a 6osiee 17 6aios.

Tembl 3cce (pedepaToB, 10KJIA10B, COOOUICHU)

Nl e

3ananud s camocTosaTe1bHoi padors (CP)

JIBHKeHME CO CKOPOCThIO CBETA.

[TocTynaTel TEOPUU OTHOCUTEIBLHOCTH U CJICJACTBUS U3 HUX.
WNHBapruaHTHOCTH MOJIYJIsl CKOPOCTH CBETA B BaKyyMe.
DHeprus MoKosl.

CBsi3b MacChl M DHEPTUU CBOOOTHOM YaCTHIIBI.

Kontponupyemsie komnerennnu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

JIP2, JIP4, JIP23. JIP30




Kpurepun ouenku:
OtMmeTka «5»

MIOJTHO PACKPBITO COJIEPIKaHUE MaTeprasa

YETKO W ITPABHIIBHO JIAHBI OIIPEICIICHHS U PACKPBITO COJIepKaHNE TTOHITHIHA,
BEPHO HMCIOJIb30BaHBI HAYYHbBIE TEPMUHbI

JUTSL TOKA3aTeJIbCTBA MCTIOIB30BAHBI PA3IMYHBIC YMEHHUS, BBIBOJIBI U3
HaOII0€HUH, OIIBITOB

OTBET CaMOCTOSTEIbHBIN, UCIIOJIb30BaHbl paHEE MPHOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepraa

B OCHOBHOM MPABUIIBHO JIAHBI ONPEACIICHUS OHATUN U UCIIOJIb30BAHBI
HAy4HbIE TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONPENEIIEHUS TOHATUIN HETOJIHBIC, TONMYIICHbl HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH IIPU
WCIIOJIb30BaHUY HayYHBIX TEPMUHOB WJIM B BBIBOJAX M 0000IIEHUSIX
IpaBUJIbHBIC U YETKHE OTBETHI HA BOMPOCH! YTOUHSIONIETO XapakTepa (IMO3UIus
TTOHUMAOIITU )

OTtMmeTKa «3»

YCBOEHO OCHOBHOE COJIEp:KaHKMe y4eOHOro MaTepuaa, HO U3JI0KEHO
(dbparmMeHTapHO, HEe BCET/la MOCJIeI0BATEIHHO

ONPENEIICHUS TOHATUN HEJIOCTATOYHO YETKUE

HE HCIIOJB30BaHbl B KAUE€CTBE JOKA3aTEIHCTBA BHIBOIBI U 0000IIEHUS U3
HAOJIOJICHUM, TOMYIIEHBI OITUOKH MPU UX WU3JI0KESHUU

JOTIYIIEHBI OIIMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
ONpPEAECICHUE TOHATHI

MPaBWIbHBIE U YETKHE OTBETHI HA BOMPOCHI HABOJAILIETO U
KOHKPETU3HUPYIOLIEro XapakTepa (MO3ULHs KPUTHK)

OrMmeTka «2»

OCHOBHOE COJIepKaHUE YU4eOHOT0 MaTepuasa He pacKphITO
HE JIaHbl OTBETHI HA BOMIPOCHI HABOJISIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

JOTYIIECHBI TPyObIe OMMOKH B ONPEACICHUHN MTOHSATHH, IPU UCIIOJIB30BAHUN
TEPMUHOJIOTHUH.

KonrpoabHasi padora Ne §

IIo pazmeny «OnTuka»

Bapuanr 1



1.Onpenenure nokasarenapb MPETOMIIEHUS OPraHUYECKOIO CTEKIA, €CIIM CKOPOCTh
ceeta B HEM 200000 km/c. Kakoit yromn majieHusi cBeTa Ha OPraHUYEeCcKOe CTEKIIO,

€CJIA YT OJI PEIOMIICHUS 1509

2.IlpenMeT HAXOIWUTCST HA PACCTOSHUM 12 CM OT pacceuBarolle JIMH3BI,
¢dbokycHoe paccrosHue kotopoit 10 cM. Ha kakoM paccTOSHMM OT JIMH3BI
HAXOJIUTCS U300pakeHue nmpeamera’?

3.HazoBure xapakTepHble 4YepThl sBICHUS audpakiuu cBera. [Ipu kakux
YCJIOBHUSX OTUETIIMBO HAOJIOMACTCs ATO sIBJICHUE?

4.Kakoit HauOOJBIIUN MOPSAJIOK CIHEKTpa MOXHO BHJIETh B JUGPAKIIMOHHOM
peméTke, nmeromieid 500 mtpuxoB Ha 1 MM, IpU OCBEIIEHUHU €€ CBETOM C IJIMHOMU
BOJHBI 720 HM?

Bapuanr 2
1.Onpenennre CKOpPOCTH CBETAa B TUIMLEPHUHE, €CIHM IOKA3aTeNb MPEIOMIICHUS
paseH 1,47.

Haii/iure yron npeioMieHus cBeTa B IIHIEPHHE, ecln yron nagexus pasen 600.
2.0npenennute ONTHUYECKYH) CHIIYy PACCEHUBAIOUIEN JIMH3BI, €CJIIM W3BECTHO,YTO
MpeIMET,
NOMEIIEHHBIA Tiepea Hell Ha paccrosHuu 40 cM, TaéT MHUMOE HU300pakeHue,
YMEHBILIEHHOE B 4 pa3a.
3.HazoBute xapakTepHble 4YepThl ABJICHHUS UHTeppepeHuurun cBera. [Ipu kakux
YCIOBUSIX
OTUYETIMBO HAOIIOJAETCS ATO ABJICHUE?
4.0Omnpenenute nepruos AUGpPakiUuOHHON PEIIETKH, €CTIU IPU OCBELIEHUH CBETOM

C JJIMHOU BOJIHBI 656 HM MakCUMYM BTOPOTO MOPsJIKa BUJIEH MO yTIIOM 150,

Bapuanr 3
1.Onpenenure yros mperoOMIIEHHs CBE€Ta BO JIbAY, €CIM YIrOjd IaJeHus

paBeH 6002 Tlokasarens npenomienuss apaa 1,31. KakoBa ckopocTe cBeTa BO
npay?

2.0nTryeckas cuiia cobuparonieit TuH3bl paBHa 5 atmp. [IpeaMer nomectunu Ha
paccrosiuuu 60 cM OT JuH3BL. |71 monyuuTcss M300pa)KeHHe STOro mpeamera’?
KakoBo yBennueHue nuH3b1?

3.00bsicHUTE, KaK U IOYEMY MPOUCXOAUT NUPPaKIUs BOJIH?

4 JIndpakuuonnas pemérka conaepxkutT 100 mrpuxoB Ha 1 Mm Onpenenure
JUIMHY BOJHBI MOHOXPOMATHYECKOIO CBETa, MAJAIOLIETO MEpPIEHANKYJISIPHO Ha
TUGPaKIUOHHYIO0 PEMIETKY, €CIM MaKCUMyM TIEpPBOTO TOpPSIKAa BHJCH O]

yriom 40,

Bapuanr 4

1.Onpenenute yrona najaeHus CBETa Ha aiamas, €CIIM YroJl IPeIOMIICHHS 150,
Ilokazarenp mnpenomuieHuss cBera Ui anmasa 2,42. KakoBa CKOpPOCTH CBeTa B
anmase?

2.PaccrosiHre MEXAy NPEeIMETOM M €ro H300pakeHueM 72 cM. YBeIUuYCHHE



nuH3bI paBHO 3. Haitnure GokycHoe paccTosiHue JTUH3HIL.

3.Moryr nu wuHTEephEepUpOBaTh CBETOBBIC BOJHBI, HIYIIHE OT JIBYX
ANEKTpUYECKUX Jlamnouek? OTBET MOSICHUTE.

4.Ha nudpakiMOHHYI PEMETKY MNEPHEHANKYISIPHO MaJaeT CBET C JJIUHOU
BoJHBEI 500 HM. MakcumyM  BTOpOro ToOpsiAKka HaOdojgaercss Mpu  yrie

mudpakiu 300, Haitnure nepuoa qudpakiimoHHON PEIIETKY.

Konrponupyemsie komnerenuuun: 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, BBHITIOJHEHHYIO MOJIHOCTHIO 0€3 OMMOOK M HEJOYETOB.

- «4» cTaBUTBHCA 32 PadOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPY HAJIWYWU B HEW HE
OoJiee oJHOM TpyOON M OAHON HerpyOoil OIMOKH W OJHOTO HejoueTa, He Ooliee
TpeX HEI0YETOB.

- «3» CTaBUThCA, €CIU CTYJCHT MPaBUIHLHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl
WIK JONYCTHI He OoJjiee ofHOW TrpyOoM OmMOKM M JIBYX HEI0YETOB, He Oosee
OJIHOU TpyOol U OoHON HerpyOoi ommOKH, HEe Ooyiee TpeX HErpyObIX OIIMOOK,
OJIHOM HerpyOOi OMMUOKH U TPEX HEJIOUETOB, TPU HATUYUU 4-5 HET0YETOB.

- «2» CTaBUTHCS, €CIIU YUCIIO OMIMOOK U HEJOUYETOB MPEBBICUIIO HOPMY OIIEHKH «3»
WJIM TIPABUJIHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.

Pa3nen 6. DiieMeHTHI KBAHTOBOM (U3MKH
Tema 6.1. KBanToBasi ontuka
Ycrublii onpoc (YO)

. Chopmynupyiite runotesy [lnanka.

. UTo Takoe KBaHT?

. Uemy paBHa >HEprus KBaHTa?

. Uemy paBHBI 2HEprHs, Macca, UMITYJIbC (OoTOHA?

. UTo Ha3bIBAOT ABJICHHEM BHEIHEro ¢poTod3ddexra?
. Chopmynupyiite 3akonsl CTosieTOBA.

. O0bsicHUTe ypaBHEHHE DHHIITEHHA A5l BHEHIHETo (poToaddexTa.
. Uto Takoe kpacHas rpanuiia potoddpdexra’?

. Kakoii porosdext HazpiBatoT MHOTO(OTOHHBIM?
10. Kakue tumnbl poTOAIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpIyCKyJISIPHO-BOJIHOBOM JyaInu3M?

O 00 1 O\ L W —

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




Kpurepun ouenku:
OtMmeTka «5»

TIOJTHO PACKPBITO COJICPI)KaHUE MaTepraa

YETKO W IIPABHIIBHO JIAHBI OIIPEICIICHHUS U PACKPBITO COJIePKAaHNE ITOHITHIHA,
BEPHO HMCIIOJIH30BaHBI HAyYHbBIE TEPMUHBI

JUTSI TOKA3aTeNIbCTBA MCTIOIB30BAHbI PA3IMYHBIC YMEHHUS, BBIBOJIBI U3
HaOJII0IEHNH, OTILITOB

OTBET CAMOCTOSITEIHHBIN, NCITOJIH30BAHBI paHee MPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KAaHUE MaTepraa

B OCHOBHOM MPABUJIBHO JIAHBI ONPEACIICHUS MOHATUN U UCIIOIb30BAHBI
HAy4YHbIE TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONPENEIEHUS TOHATUI HETOJIHbIC, TOMYIIECHbl HE3HAYUTEIbHBIE HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH TIPU
WCIIOJIb30BaHUY HayYHBIX TEPMUHOB WJIM B BBIBOJAX M 000OIIEHUSIX
IpaBUJIbHBIC U YETKHE OTBETHI HA BOTIPOCH! YTOUHSIONIET0 XapakTepa (MO3UIus
MTOHUMAIOITUH)

OTtMmeTKa «3»

YCBOEHO OCHOBHOE COZIepKaHre yueOHOT0 MaTepHalia, HO U3JI0KEHO
(dbparmMeHTapHO, He BCET/la MOCIeI0BATEIbHO

ONPENEIICHUS TOHATUN HEIOCTATOYHO YETKUE

HE UCIIO0JIb30BaHbl B KAUECTBE J0KA3aTEIHCTBA BHIBOJIBI U 0000IIEHUS U3
HAOJII0ICHUM, TOMYIIEHBI OITUOKU TIPU UX U3JI0KECHUH

JOTIYIIIEHBI OMIMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEICIICHNUE TTOHATUI

IIPAaBWIbHBIE U YETKHE OTBETHI HAa BONPOCHI HABOJSAILETO U
KOHKPETU3HUPYIOIIEro XapakTepa (MO3UIUs KPUTHK)

OtrMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuasna He pacKpbITO
HE JJaHbl OTBETHI Ha BOIIPOCH! HABOIALLETO M KOHKPETU3UPYIOILLEr0 Xapakrepa

JIOTIYIIIEHBI TPYOBIC OMIMOKHU B OTPEEIICHUH MOHATHN, TTPU UCTIOIb30BAHUH
TEPMUHOJIOTHH.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIIEHUI)

1. KBanrToBag rumnoresa [liranka.
2. TermioBoe U3IIy4YEHHUE.



KopnyckynsspHO-BOJIHOBOM Ayaiu3M.

DOTOHBI.

I'mnote3a ne bpoinsg 0 BOJIHOBBIX CBOWCTBAX YACTULI.
CooTtHoenue HeonpeaeneHHocrei ['eitzendepra.
JlaBieHue cBerta.

XHMHUYECKOE JICCTBUE CBETA.

9. Omnrltel JleOeneBa u Basuiosa.

10.Dotorpdexr.

11.YpaBuenue DiiHmTelina qjs Gororddekra.
12.BHemnmit poTodIeKTpruIecKuii 3P heKT.
13.Buytpennuii poroadphexr.

14. Turbl GOTOSIEMEHTOB.

15.ITpumenenne pororddexra.

PN kW

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

Kpurepun ouenku:
OtMmeTka «5»

ITOJIHO PACKPLITO COACPIKAHUC MaTCpHalla

YCTKO M MPABHUJILHO JaHbI OIPCACICHUA U PACKPBITO COACPIKAHUC HOHHTHfI,
BCPHO HUCIIOJIL30BAHbI HAYYHBIC TCPMHWHLBI

JUTSL TOKa3aTeJIbCTBa MCIOJIb30BaHbl PA3IMYHBIC YMEHHUS, BBIBOJIBI M3
HaOII0JICHUM, OITBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PaHCC HpI/IO6peT€HHBIC 3HaHUA.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepruaia

B OCHOBHOM IPABUJILHO JIaHbI ONPEICIICHUS OHATHUA U UCIIOJIb30BaHbI
Hay4YHbIE TCPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpEAEIICHUS TOHATUI HETIOJHbIC, TONYICHbl HE3HAYUTEIbHbIC HAPYILICHUS
MIOCJICIOBATEILHOCTH U3JI0KEHUS, HEOOJIBIIINE HETOUHOCTH MPU
WCITOJIb30BaHUHU HAYYHBIX TEPMUHOB HJIM B BBIBOJAX M 00OOIIEHUIX

MPaBUJIbLHBIC U YETKHUE OTBETHI Ha BOIIPOCHI YTOUHSIIOIIETO XapakTepa (MO3HUIUs
TTOHUMAFOIITUIA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHne y4eOHOTro MaTepuaia, HO U3JI05KEHO
(dbparmMeHTapHO, He BCET/1a MOCIeI0BATEIHHO

OTIpeICIICHS TIOHATHI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BBHIBOIBI U 0000IIIEHUS U3
HaOJIOACHUH, TOTYIIEHBI ONMTUOKY TIPHU UX U3JI0KCHHUH

JOTIYTIIEHBI OIMOKN M HETOYHOCTH B MCTIOJIB30BAHUH HAYIYHOU TEPMUHOJIOTHH,



ONPEJICIICHUE TOHATUIA
® T[PaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI HABOSAILETO U
KOHKPETHU3UPYIOIIETO XapakTepa (MO3UIHUs KPUTHK )

OtMmeTKka «2»

® OCHOBHOE COZICpKaHHE yIeOHOTO MaTepHrasia He PACKPBITO

® HE JaHbI OTBETHI HA BOMPOCHI HABOAIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOTYIIECHBI TPyObIe OMMOKHU B ONIPEACIICHUHN TOHSATHN, TIPH UCIIOJIb30BaHUHT
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

JlaGopaTopHuasi padora Ne 16
HN3yuyenue siBjieHUus BHemHero ¢gorodggexra.

IIpubopsI: ycTpoiicTBO U3MepuTenbHoe, poronpueMuuku O-8 u d-25.

Ileap paGoTBLI: CHATH M UCCICAOBATH BOJBTAMIICPHBIC XapaKTCPUCTHKU
(doTorIeMeHTa, ONPEACITUTh KHHETHICCKYIO DHEPTHI0, MAKCUMAIBHYIO CKOPOCTh U
paboTy BbIX0/1a (POTOANEKTPOHA U3 METAIIIa, CPABHUTH TOKHM HackImeHus mpu U =
5B.

1. TEOPETUYECKASA YACTD

B cBeToBBIX sBIEHUSIX HAOMIOMaeTCs Ayanu3M (IBOMCTBEHHOCTH). OTa
JIBOMCTBEHHOCTH MPOSBIISIETCS B TOM, YTO OJIHA CBETOBBIC SIBIICHUS OOBSICHSIIOTCS
BOJTHOBOW  Teopuel  cBeTa  (OTpaKeHHME,  MpEJOMJICHUE,  JAUQpaKIus,
uHTephEpeHIUS U Ap.); APYTrHe SBICHUS HE MOTYT OBITb OOBSICHEHBI BOJHOBOMA
TEOpHEH, a OOBICHSIOTCS KOPITYCKYJISIPHOU (KBAaHTOBOI) TEOpHEH CBETA, COTIIACHO
KOTOPOM CBET MPEJCTABISAET COOOM MOTOK YacTUL — (POTOHOB, KaXK/1ast U3 KOTOPBIX
o0JazaeT ompeneseHHON 3Hepruei, maccol W mmiynbcoM. K uucny siBieHMi,
OOBSICHSIEMBIX  KOPITYCKYJIIPHOW  TEOpHE€H  CBeTa, OTHOCUTCA  SIBJIICHHE
dboroaddexra.

Paznuuatror  BHemHMH W BHyTpeHHMH  (dorodaddexr. BHemHum
dbotorPdhexToM Ha3bIBACTCS SIBICHUE HCIYCKaHUS 3JIEKTPOHOB W3 BEIIECTBA
noj nerctBueM cBeta. OHO ObUIO OTKpBITO ['eprieM B 1887 roay u moapoOHO
uccienoBano CronetoBeiM B 1888 r. Jlns wucciaemoBanus ¢orodrddexra
CroneroB cobupan cienayromyi cxemy (puc. 1.1). Ha cxeme merannuueckas
nnactuHka K (porokaron) coequHeHa ¢ oTpUIlaTeIbHBIM MMOJIIOCOM OaTapeu.

[ToJIO)KHUTENBHBIN TONIOC Y€pe3 TajJbBAaHOMETP COCIMHEH C METAJIMYECKOU
ceTkoil A (anox). O0a 31eKTpoJia HAXOAATCS B CTEKISTHHOM COCYJE, U3 KOTOPOTO
oTKaunBaeTcs Bo3ayX. lIpu ocBemenun katoaa (mactudsl K) cBeTtoMm B 1enu



ceTKka

I A
o I;k LD, < qD') 'Cdg
BOJHHUKAET TOK, KOToanl//Iﬂ;perHCTppre‘rc;I FaJIBBaHOMGTpOM OTOT TOK MOJYy4HII
HajBaHUE @OFAWBISKTPUUECKOrQ T()| (I/IJ’II/I @010T$ﬁa) a  DJICKTPOHBI,
BBIPBIBagATbIe CBETOM M3 KaTtoaa, — TeKTpdHamMy. POTOTOK IIPEACTABIACT
o e D 9/7[0/0 r ; P
cod JBHK K aHOY JJICKTPOHY) BIMICAINNX M3 KaTOdA.

_~1Croneros uc s ICTIORAT b_(DOTOTOKA—0F BEAHHIHBI IIPUIIOKEHHOTO
LﬁanpmerHﬂ Melkay aHo karonoM. Ha puc. 1.2, a maga BonbT-aMIiepHas
XapaKIEPUCTHK OTOTOK 65, 3ABUCUMOCTE  BEJIMYMHBL NOKa OT PasHOCTH

p glj) B % % 1€ XapaKTepuncTtTmK p
HOTCHIII/IaJIOB Memny(ﬁg P4OM IIpH HEM3MEHHOM CBETOROM TIOTOKE D).

W3 rpaduka Ha puc. 1.2, a BugHd, |[ﬂﬂlmpn- HeKOTopoM Hanpsbkennu UY
BeJIMYMHA (POTOTOKA IOCTHUTAET MAKCHM 0 3HAYEHMs M Jaliee OCTAeTCs

MMOCTOSHHOM IIpu JIIO6BIX %a%elﬁl/lﬁi[)(y 8&%‘8&% C)?éqﬂa 3HAYUT, 4YTO BCC
OJEKTPOHBI,  BBIPHIBAEMRIE  CRCTOM cbd/llso QIQKFLOAL  ofigEATaioT  aHOMA.

MakcuMabHBIN TOK Ha3BAGTCH ﬂOéOMrgﬁgglélﬁ%Bpﬂ JIAHHOM CBETOBOM
noroxke ®. Eciu u3MEHATH B@Hgggﬁ_ oBCHHGESLC ToTOKA @, TO NOJIyYnM

CEMEMCTBO KPUBBIX JUIs JlaHHOro (poTokKaroza (puc. 1.2, 6).
[Tpu 06001IeHNN TOTYYEHHBIX JaHHBIX CTOJIETOBBIM YCTAaHOBJIEHBI TPU 3aKOHA

BHeMHero ¢horodddexra.

IlepBoiii 3akoH CroisieToBa. [Ipy HEM3MEHHOM CIIEKTPAJIBHOM COCTABE CBETA,
najaromero Ha (oTokaTol, (OTOTOK HACHIIIEHHUS MPONOPLHUOHATIEH MOIIHOCTH
NAJAI0IIEr0 Ha KaTOJ M3JIyYeHUs, TO €CThb YUCIO DJIEKTPOHOB, OCBOOOKIECHHBIX

cBeToM B | cekyHny u3 karoja ((hOTOTOK HACHIIICHHS |H) MPOMOPLUHUOHAIBHO

CBETOBOMY I1OTOKY D:

Puc. 1.2. BonpramiiepHbie XapaKTePUCTUKH
dboToriemMeHTa

Ecnu cBeTOBO# MOTOK SIBISIETCS HEMOHOXPOMATUYECKUM (TO €CTh COCTOSIIIIUM
U3 Ha0opa pa3jIuYHBIX JJIMH BOJIH, Hampumep, Oenblii CBET), Kod(DPUIMEHT
MPOTIOPIIMOHAILHOCTH Y  HA3bIBACTCSI  MHTETPATBHOW  YYBCTBUTEIHHOCTHIO
dhoTokaroaa

Y =", (1.2)

U u3Mmepsercs B A/nm, MKA/am win A/BT.



Ecnu KaTtoa OCBCHIACTCA MOHOXPOMATHYCCKUM CBCTOM (TO C€CTb CBCTOM

I
ONPENENICHHOW [UIMHBI BOJHBI), TO | = —— HaswBaetcs CHEKTPaIbHOU
cbk
9yBCTBUTEIHHOCTHIO (hOTOKATO1a. YyBCTBUTEIIBHOCTH COBPEMEHHBIX (POTOKATOOB
nocturaet 60—100 MkA/am.
CronetoB  ycTaHOBWI  O€3BIHEPIIMOHHOCTh  BHEIIHETOo  (ororddekra.

[IpoMexyTOK BpeMEHM MEXAy HauyajJoM OCBEIICHHS W HadaioM (OTOTOKa He

npesbimaet 10-9 cexynny.

Btopoii 3akon  CromeroBa. MakcumaiibHasi ~ HayajibHas  CKOPOCTH
(OTOPTIEKTPOHOB 3aBUCUT OT YAaCTOTHI CBETA M HE 3aBUCUT OT €r0 MHTCHCHUBHOCTH
(OT BEJWYMHBI CBETOBOrO IMOTOKA), 4, CJIEIOBAaTE€IbHO, MaKCUMaJbHasl
KHHETHYECKass  DHEprus  (POTOAIEKTPOHOB  3aBUCHUT  TaK K€  MPSMO
MPOMOPUMAOHAIIBHO OT YAacTOThl MAJAIOIIETO CBETAa W HE 3aBUCUT OT €ro
WHTEHCHUBHOCTH.

Teopetuueckoe o0bICHEHUE BTOPOro 3akoHa CTojieToBa Mpeiokuil AnboepT
OiHmTelH. OH 3anucan ypaBHEHHME HA OCHOBAHUM 3aKOHA COXPAHEHUS SHEPTUH U
runoressl [Inanka

2

hv:A+mg, (1.3)

rae hv — sHeprus KBaHTa CBeTa, MaJaromiero Ha (oTokatoj] (OTOIIEMEHTA;
h — nocrosnnas I[lnanka; v — yactota; A — paboTa BbIX0/Ia SJIEKTPOHA U3 METAJIA;
V — CKOPOCTb 3JIEKTPOHA.

PaGoTta BbIXOma A 3aBHCHUT OT BBIOpAaHHOTO Marepuajga M YUCTOTHI €ro
noBepxHocTu. M3 ypaBuenus (1.3) HaiileM KMHETUYECKYIO SHEPIHIO BBIOMTHIX
AIIEKTPOHOB

MV~ _hv—A, (1.4)

TOTJ1a CKOPOCTh (POTORIEKTPOHOB MOKHO ONPEIETUTH COOTBETCTBEHHO

_[2(hv=A)
V_‘/T' (1.5)

CrnenoBaTeNnbHO, MaKCHMaJlbHass CKOPOCTh BBIPBAHHBIX (DOTODJIEKTPOHOB
3aBUCUT TOJIBKO OT YaCTOThI CBETa, BbI3bIBatollero spieHue gororddexra. Ecau
sHeprusa (ortoHa hv Gonbire paboThl BbIX0/Aa, TO (HOTOIIEKTPOHBI MPUOOPETAIOT
CKOPOCTb TE€M 0OJIbLIYI0, YeM OOJIbIIE YaCTOTa MAJAOLIEro CBETA.

Tperunii 3akon CroneroBa. s KaXXIOro BENIECTBA CYIIECTBYET KpacHas



4 U, rpanuia BHEHero Gorodddexra, To €CTh MMHUMANILHAS 9aCTOTa CBETa V), IPU

KOTOpO# emie Bo3moxkeH (oroapdexr (hvg = A). Yacrora V( 3aBuCHUT OT
XUMHUYECKOM MPUPOJIBI BEIIECTBA U COCTOSHHUS €r0 MOBEPXHOCTH.

OTa yacrtora

¢ (1 COOTBETCTBYIOIIAs €d JJIMHA BOJIHBI 7»0) Ha3bIBAETCS
«KpacHoOM
I/I3

unein» (ITMHHOBOJTHOBOM rpaHuIieit) ¢pororddexra.

opmyisl (1 ﬂQ CIIEIIy€T, YTO IIPH 4acToTe V = V(y, IPU KOTOPOH SHEPrus

;I)GTOHa paBHa pabote Bbixoja hv() = A (ypaBHeHue DWHINTENHA JJIsi KpacHOM
7 rpannusl hororddexTa), KHHETHUECKas SHEPrus (OTOIIEKTPOHA PABHA HYIIIO
- 2

myv A C
= 0. YactoTa V() M COOTBETCTBYIOIIAs €l IJIMHA BOJIHBI /g = —— U €CTh
Puc.1.3. 33sucumocTsb Vo

3a/lepxVBARPIEIPASHPEENIIa» GoTodddeKTa [Tt TAaHHOTO BEIIeCTBa (C — CKOPOCTH CBETA).
NnoTeHUNAAOB@RT HasTedhena Tabu. 1.1 3HaYeHWI NJTMHHOBOJHOBOW TPAHMIIBI JJIS YMCTHIX
nafaKeratBeTad CI0KHBIX (POTOKATOIOB.

Tabnuya 1.1

3HaUYeHUs] KPACHON I'PaHUIBI /sl PA3JIHYHBIX (POTOKATO0B

(o] (0]
Katon MA) Karton Y ( A )
[{e3uit 6200 Cepebpo 2600
Kanuii 5500 [lnatuna 2300
Hatpuii 5500 KucnopoaHo-1e3ueBblii 14000
[{uHk 2900 CypbMsIHO-11€3UEBBIN 6700

W3 Tabaumpl BHIHO, 4YTO y OOJNBIIMHCTBA YHCTBHIX METAJIOB «KpacHas
rpaHuIay JEKUT B 001aCTH yIbTPapHOIECTOBOM YaCTH CIEKTPA.

N3 BonmbTamnepHoit xapakTepucTuku (puc. 1.2, a) BUIHO, YTO MPU OTCYTCTBUHU
HaIpPSHKEHUST MEXJy 3JeKTpoJaMH (DOTOTOK HE PABEH HYJIO. JTO O3HAYAET, YTO

QJICKTPOHBI, BBIPBIBACMBIC CBCTOM H3 KaTOdd, HMCIOT HCKOTOPYHO HAYaJIbHYIO

mv?>

CKOPOCTh, & CJICJOBATENBHO, M KHHETHYECKylo sHepruio E = U MOTYT

JOCTUTHYTh aHOJIa 0€3 HAJIMYUS BHEIIHETO MOJIs, 00pa3ysl Ha4aJIbHBIN TOK.

UtoObl OCHaOUTh HWIIM COBCEM IPEKPATUTh 3TOT TOK, HEOOXOJMMO CO31aTh
topmo3zsmiee mojie (U < 0). C Bo3pacTaHHMEM TOPMO3SINErO TOJsS BEIIMYHHA
dboToTOKa OciaabeBaeT TMOCTENEHHO, YTO CBHUJIETEIBLCTBYET O  OOJBIIIOM
pasHoOOpa3uM CKOpPOCTeH (HOTOANEKTPOHOB (AJIEKTPOHBI OCBOOOXKITAIOTCS HE
TOJIKO M3 TOBEPXHOCTHBIX, HO M U3 OoJiee TIyOOKHX clIoeB Karoza). Ecniwu

nogo6paTh TaKyl pasHOCTh MoTeHnuanoB Uz, mpu koTopoii (JOTOTOK CTaHOBHTCS



PaBHBIM HYJIIO, TO MOXHO YTBEPXKAAaTb, YTO BCE DJJEKTPOHBI, JaXe CaMble
OBICTpBIC, 3aJEPKUBAIOTCS TOPMO3SIIUM ToJieM. Pa3HOCTh MOTEHLMAJTIOB, MpPH
KOTOpOM (DOTOTOK CTAHOBHUTCSI PABHBIM HYJIIO, HAa3bIBAECTCS 3aJ€p:KUBAIOLICH
Pa3HOCTBIO ITIOTEHIUATIOB.

3ajepKUBalONIasl Pa3sHOCTh TOTCHIIMAIOB SBJISCTCS JHUHEHWHOW (yHKIIHEH

maaaromero CB€Ta
Ag FAIOTIERR,

4aCTOThbI Va

(puc. 1.3) eU=hv n

CnenoBaTeabHO

(1.6)

MA)
HB ATOIO COOTH?%IGHI/IH %@eﬂﬂﬁgémaK%LHO%%ae‘{gHﬂe CKOpOCTI/I nu

KUHETUYECKOW SHEPTUU BHIPBAHHBIX CBETOM AJIEKTPOHOB.
DKCrIePUMCHTAIEO 1 YA TS ERBRNL N QYECTRMFSAAHILRETBATSIBHOCT ¥
3aBUCUT OT JUIMHBI CBETOBOW BOJHEL. Ha Juc. 1.4 mpuBeneHbI CIEKTpPaIbHBIC
XapaKTEePUCTUKU JUIsI HEKOTOPBIX %II/E%’IQI}?(KMEO&?HOB. W3 pucynka BUIHO, 4TO,
HauMHAs OT «KPAcCHOM TpaHMIBDY, C YMEHBIIEHHEM A (C YBEIUYCHHUEM V)
MIPOUCXOIUT BO3PACTaHNUE YyBCTBUTEIHHOCTH (POTOKATOMA.
[Tepeuncriiennble BhIIIEe 3aKOHOMEPHOCTH (HoTOd(PdeKTa HE yAUTOCh OOBICHHUTH
C MTO3ULIMH BOJTHOBOW TEOPHUH CBETA.
JIeHCTBUTENBHO, C TOYKH 3pEHUs 3TON Teopur GoTodIPHEKT AOIKEH HAOII01aThCs

1pu J1E000# YacToTe (JJIMHE BOJHBI) CBETA. DHEPTHs, MOoJydyaeMas 3JIEKTPOHOM OT

Majaromei CBETOBOM BOJIHBI, 3aBUCUT OT aMIUTATYABI BOTHBL. ClieI0BaTEIIBHO, TIPH
T000H AJIMHE BOJIHBI, €CJTH CBET 00J1a/1aeT JOCTAaTOYHOW MHTEHCUBHOCTHIO (T. €.
JOCTaTOYHOW aMILJIUTY I0H ), MOYKHO OXHUAaTh OCBOOOXK/ICHHUS JICKTPOHOB U3
MeTallla U «KpacHOU rpanuiib Gpotorddexra He 10KHO ObITh. Jlanee, ¢
BOJIHOBOW TOUYKH 3pPEHUS, KHHETUYECKast SHEPTHsI (POTOAIEKTPOHOB JOJIKHA ObLia
OBl 3aBHUCETh OT MHTEHCUBHOCTHU CBETA, T. €. C YBEJIMUYCHUEM UHTCHCUBHOCTH €MY
nepeaaBanach Obl OobInast sHeprus. Ho onmbIThl 3TO HE MOATBEpKAat0T. MOXKHO
TaK)Ke MOKa3aTh, YTO C BOJTHOBOW TOUKHU 3peHus HOT0dPHEKT HE MOKET ObITh
Oe3bIHEPIIMOHEH (YTO IPOTUBOPEUHUT OTIBITY).

Wrtak: HHM Hamu4We «KPAaCHOW TpaHMIBD), HH 3aBUCUMOCTb CKOPOCTH
DJIGKTPOHOB ~ OT  BEJMYMHBI CBETOBOTO IIOTOKAa, HHU  OC3BIHEPIIMOHHOCTH
dboroaddexra HEBO3MOKHO OOBICHUTHL BOJIHOBOM TEOpHEH cBeTa. DWHINTEHH,
ucrnosb3ys Teoputo [lmanka o kBaHTax, npeioxuwit B 1905 r. HOBoe 0O0bsICHEHHE
dotorpdexra. OH TPEANMOTONKUT, YTO CBET HE TOJIBKO H3Iy4aeTCs, HO H



MOTJIONIAETCA BEHIECTBOM OTACIbHBIMUA TOPIUAMH — (DOTOHAMH, KaXKIbIH U3
KOTOPBIX UMEET SHEPTUI0, PABHYIO

e =hv, (1.7)

IJIe V —4acToTa cBeTa, h = 6,625-10‘34 JIx-c — mocrositnHas I LimaHka.

[Ipu mnamenun myuyka ¢GOTOHOB Ha TMOBEPXHOCTh MeETalla MPOUCXOIUT
coynapenune (GpoToHOB ¢ anekTpoHamu. [Ipu 3ToM (POTOH OTHAET AIEKTPOHY BCIO
CBOIO PHEPrUt0. Bo30yKIeHHBIN 3JIEKTPOH, MOIYYUB OT (POTOHA YHEPTHUIO, MOXKET
BBIUTH U3 MeTaa. [[puMEHUB 3aKOH COXpaHEHHWsS YHEPTUU K ITOMY IPOIIecCy,
OliHITeNRH noxyunit popmyay (1.3)

2
mv
hV =A+ T 5
rae A — pabora BeIXO/a DJIEKTPOHA U3 MeTallia (pa3jiniHa y pa3HbIX METAIJIOB);
2
mv
——— — KHHETHYECKas YPHEPTHUs BEIPBAaHHBIX JJICKTPOHOB.

C TOukM 3peHUsi KBAaHTOBOM TEOPUHM MOKHO OOBSICHUTH BCE 3aKOHOMEPHOCTH
dotoapdexra. Tak, u3z dopmynsr OIiinmredina (1.3) BUIHO, 4YTO BHEPrUs
BBIPBAHHBIX YACTHUIL — AJIEKTPOHOB 3aBUCHUT MPSIMO MPOMOPIIMOHAIBHO OT YaCTOTHI
Na/Ial0IIEro CBETa, TO €CTh OT YHEPIHH (POTOHOB, U HE 3aBUCUT OT UHTEHCUBHOCTH
cBeta. 3akoH CrToJyieToBa: 4YeM OOJIbIIIE CBETOBOM IIOTOK, TEM OOJIbIIIE YHCIIO
(GOTOHOB B 3TOM TMOTOKE U, CJIEAOBaTENIbHO, OoJble OyIeT BBIPBAHHBIX
AJIIEKTPOHOB, TO €CTh BHINIC TOK HACHIMICHUS. be3piHepimoHHOCTh GoTordderTa
OOBSICHAETCS TEM, UTO I[epefadya »HHEPruh NpH CTOJIKHOBEHHMHM (OTOHA C
AJIIEKTPOHOM IPOUCXOJUT MPAKTUUECKA MTHOBEHHO.

SABnenune ¢Gotodrpdexra MMUPOKO MPUMEHSETCA B TEXHUKE (3BYKOBOE KHHO,
aBToMatuka). Bce TexHuyeckue mnpuMeHeHus (ororddexkra OCHOBaHBI Ha
UCIOJIb30BaHUU  otornemeHToB. DotosnemeHnt (puc. 1.5) cocroutr wu3
CTEKJITHHOTO cocyla — OajlJIoHa W JABYX JJIEKTPOAOB — KaToja M aHoja. Karton
JieNIaeTcsl B BUJIE TOHKOTO CJIOS METajlia, KOTOPBIM MyTeM paclblUIeHUs HAHOCUTCS
Ha MOJIOBUHY BHYTpeHHEH yactu Oamnona. Ot matepuana ¢oTokaTo/ia 3aBUCHT, K
KaKUM YacTOTaM OJJICKTPOMAarHUTHOTO W3JIy4ueHUs OH OyAeT 4YyBCTBUTEICH
(cmotpuTte Tabm. 1.1).

IIpn n1ocTtaToyHOM pPa3HOCTH NMOTEHUMAJIOB MEXIY KaTOAOM W aHOJIOM BCE
AJIEKTPOHBI, BbUIETaOIKE ¢ QoToKaTtoda, OyayT cobupaThcs Ha aHozie. B sTtom
cllyyae cuia TOKa B IpuOope OyJeT CTporo mponoplLHOHaTIbHA WHTEHCUBHOCTHU
najarolero Ha (OTOKATOJ H3JIyYEeHHUs, IPUYEM CHiIa TOKa OyJIeT MEHSThCS
MTHOBEHHO, «0e3 umHepuum». BakyymHbIe CypbMSHO-LI€3UEBbIE (POTOIIEMEHTHI
npu pabouem HanpspkeHuu 240 B o0nagaioT MUHMMAaIbHOW YyBCTBUTEIHHOCTHIO



80 MKA/mM. AHOA BBHITIONHEH B BHJE KOJblla Wik ceTku. CyIIecTBYIOT Kak
BaKyyMHBIC, TaK M Ta30HANOJHEHHBIE (OTO’JIEMEHTH. B Ta3oHamoIHEeHHBIX

(MHEPTHBIM Ta30M C JaBieHHeM 10 10-2 MM pT. cT.) (oTOdIEeMEHTaX BEIMYMHA
TOKa OoJibllle 3a CYET MOHM3ALUUU BBIOUTHIMU DSJIEKTPOHAMH HEWUTPaJIbHbIX
MOJIEKYJl ra3a. BHOBb 00pa3oBaHHbBIE 3JIEKTPOHBI, ABUIAsACh K aHONY, B CBOIO
odyepenb  MPOU3BOIAT  IOBTOPHYK)  HMOHM3AIMI0. YCHIEHHE TOKa B
ra30HaNOJHEHHOM dboTod71EMEHTE IPOUCXOIUT MPONOPIMOHAIIEHO
OCBEILIEHHOCTH U HapylIaeTcsl 0e3bIHEPUUOHHOCTh. O01acTh NPUMEHEHUS TaKUX
($h0TO2JIEMEHTOB OTrpaHUYEHA.

Jns  ycuneHuss (OTOTOKOB 4YacTO TMOJB3YIOTCS SIBICHHEM, MOJYyYHBIIUM
Ha3BaHUE BTOPUYHOU 3JIEKTPOHHOM 3MHMCCHHM. DTO SIBJIEHUE 3aKIIIOYAETCS B TOM,
YTO 3JEKTPOHBI, OOJaJAONIME JOCTATOYHOM HHEpruei, majgas Ha MOBEPXHOCTh
METasla, HE TOJIbKO CaMH OTPaXarOTCSA OT 3TOM MOBEPXHOCTH, HO U BBI3BIBAIOT
OMHCCHUI0 HOBBIX JJIEKTPOHOB C 3TOM ITOBEPXHOCTH. Y CHJIEHHBIM AJEKTPOHHBIN
MOTOK HAampaBJISIETCSl HA AMUTTEP M MPOLIECC YMHOKEHHUSI MOBTOPSAETCS Ha BCEX
MOCJIEIYIOUMX SMUTTEpax. BenuunHa BTOPUYHON HSMHUCCUU XapaKTEPHU3YEeTCs
KO3 PUIIUEHTOM BTOPUYHON SMHcCMU O — OTHOILICHHEM 4YHCIa BTOPUYHBIX

31€KTPOHOB N, K ynciy nepBUYHbIX Ny, BBI3BIBAIOIIMX YMUCCHUIO:

c=—". (1.8)

B 3aBucumocTu OT BeliecTBa U SHEPTUU MaIAI0IIUX FIEKTPOHOB KO3 PUIIMEHT
BTOPUYHON SMUCCUH O MOXKET JOCTUTATh JECATH U Oosee. SIBIeHHE BTOPUYHOM
SMHUCCHHM HUCIONB3yeTcsl 1 ycwienus ¢otoroka. Ha pwuc.1.6 mnpuBogutcs
CXeMaTH4eCcKoe Uu300pakeHne (OTOSJIEMEHTA C OJHOKPATHBIM BTOPUYHBIM
yCuJeHUEeM. YCTpPOMCTBO (DOTORJIEMEHTa C  OJIHOKPATHBIM YCHIICHUEM
AHAJIOTMYHO YCTPOMCTBY BAaKyyMHOIO (hOTOIJIEMEHTA.

CBeTOUYBCTBUTEIBHBIN CJIOW, WrparolIMii pojib MEPBUYHOTIO (OTOKATOAA,
HAHECEH Ha BHYTPEHHEH MOBEPXHOCTU CTEKIISIHHOTO BAaKYyMHOTO OaJsIOHUYMKA W
IPUCOEANHEH K OTPULATEIBHOMY IOJIIOCY UCTOYHUKA MOCTOSIHHOTO HaIpSKECHHUS.
Ha mnportuBomosoxHONH BHYTpEeHHEH CTOpOHE Oa/lloHa HAHECEH TaKou Ke
CBETOUYBCTBUTENBHBIN ci0il D. OH SBIAETCS BTOPBIM 3JEKTPOJOM-3MUTTEPOM.
Mexay KaToAOM U SMUTTEPOM PACIOJIOKEH TPETUM DIEKTPOI — aHOJ, ITOTEHLIHAI
KOTOpPOTO BBIIIE MOTEHIMANAa 3MUTTepa. POTO3IEKTPOHBI, BHIOUTHIE CBETOBBIM
MOTOKOM C Karoga K, yCKOpSIOTCS 3JIEKTPUYECKHM IOJIEM M 3HAYUTENbHAas WX
4acTh, MpoJIeTas 4epe3 aHoa A, TPEACTaBISIONINN COOOM CETKy, MpeoIoyieBas
BCTPEUYHOE TOJIE MEXKAY aHOJAOM M 3MUTTEPOM, IIOIAJAET HA BTOPUYHBINA SMUTTEP
D, nonyuyuBmIMi Ha3BaHWE IUHONAA. BBIOWTBIE M3 HEr0 3JEKTPOHBI MEHBIIUX
CKOPOCTEM, YeM MEPBUYHBIE, COOMPAIOTCS aHOAOM.

Eciu koauiiueHT BTOPUYHONW SMHUCCUU 3JEKTPOHOB OOJIBIIIE €AUHUIIBI, TO
CWa TOKa B LENU aHojAa Oyner OoJblIe CHIIbI MEPBUYHOIO TOKA C KaToja,
BBI3BAHHOT'O JICHCTBUEM OCBEILICHMUS.
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TOrOKpaTHBIM YCHJIEHUEM TOKa
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Puc.1.6. Cxema dpoTtoanemMmeHTa Cc ycurneHmem
doToTOKA.
K - katoa; O - auHoa; A - aHoa, d - cBeToBOW MOTOK

Puc. 1.6. Cxema potosnemeHnTa ¢ ycuiaeHueMm poToToKa:
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K — xaron; [| — nuaon; A + anox; @ — cBeTOBOM OTOK
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naGop 109 + 100 mapaj] U3 KOTOphIX paboTaeT

HC3aBHUCHUMO, KaK OTACIIRHBIN KaHAJIbHBIN 3JICKTPOHHBIN YMHOXHUTCIIb.

A —anom; D — nemmrembPaanpspreHus

Puc.1.7. OnekTpuyeckaa cxema OTOINEKTPOHHOIO YMHOXUTENA.
d - cBeToBOW NoTOK; K - oTokaTon; 34, B2, B3 - anHoabl; A - aHoA;

aHaHBHBH_}ﬂ@qm_ﬁgbﬁaiﬂ"ﬁégpgﬁ%C JJIINHHOM, Hp@BBIHI&IOH.IGﬁ AUaMCTp B

JecsaTKUA pa3 (OTHOIIeHHE IIUHBI K quameTpy — 50). TpyOka umeer npoBoasiue
CTEHKHU, Onarojapsi 4yemy HpHIIOKEHHAs MEXy TOPLIAMHU PAa3HOCTh MOTEHIIMAIOB
Pa3HOCUTCS TOKOM II0 BCEU ee uiMHe. BHyTpu kaHaima — BakyyM. Bropuuno-
AIIEKTPOHHBIM AMUTTEPOM CITY>KUT BHYTPEHHSIS MOBEPXHOCTh KaHana. [IpogonsHoe
ANEKTPUYECKOE TI0JI€ BHYTPU KaHaa COOOIIAeT »JJIEKTPOHY CKOPOCTH B
HaIpaBJICHUHU K AaHOJTHOMY KOHITY TPYOKHU. DJIEKTPOH yIapsSeTCs O CTEHKY paHbIIIE,
9eM BBUICTUT 4Yepe3 aHOIHOE TOPIEBOE OTBEpPCTHE. BBIOMTBIE TIpU STOM
BTOPHYHBIE DJICKTPOHBI TaKXKE JBUTAIOTCS B CTOPOHY aHOJa W B CBOIO OUYepeb
coyaapsioTcs co CTEHKOH U TaK nainee.

B kauyecTBe TOKpBITHS HCIOIL3YETCS IUICHKAa METaUTMYEeCKOr0 CBHHIIA JIHOO
BaHajueBo-pocharHoro  crekina. KoadduiumeHt  ycusieHHss  JOCTUTAET

108 = 109, auaMmeTp KaHaia — 1 mwm, Ha — 50 MM, HanpsbkeHue — okoiio 2 kB. Tlpu
CTOJIb OOJBIIOM YCHUJICHHHM €CTh ONMAaCHOCTh MOHHOW OOpaTHOW CBS3U: MOIAaJaHUE
WOHOB Ha BXOJ  BBbI3bIBAET ITOBTOPHBIM  JJIEKTPOHHBIA  CUrHal.  [[ns
npenoTBpalieHust 3Toro 3¢¢ekTa KaHAIBHBIM JJICKTPOHHBIM YMHOXXHUTEISM
NpUAAIOT  M30THYTYI0 (opmy (cnupans). boapmumMu — npeumylecTBaMu
YMHOXKHUTENEH SIPKOCTH C MHUKPOKAHAIbHBIMU IUIACTUHKAMU SBISOTCA: 1) uX
KOMIAKTHOCTb U JIETKasi CTBIKOBKA ¢ OOBIYHOM (hoToanmapaTypoi; 2) ycKopstoiee
HaIpsHKEHUE CPaBHUTEIBHO HEBEJIMKO, CXeMa NUTaHUS MPEAeNIbHO MPOCTa, HE
TpeOyeT MarHUTHOro Tmoyisi U NoA(QOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE
paspenieHre OomnpeenseTcss TOJIbKO TeoMeTpuel Habopa MUKpPOKAHAJOB, HeE
3aBUCUT HU OT HANPSHKEHUSA, HU OT YCWJIEHUS; 4) OHUM HMCKIIOYAIOT JIOKaJbHBIE



nmepecBeTkn W ocnemienne HaOmomarens. MKII  ornnuaroTcss  BBICOKOM
MEXaHUYECKON TPOYHOCTHIO U HE OOSTCS KOHTAKTA C aTMOC(HEPHBIM BO3IYyXOM, UX
MO>KHO TIEPEHOCHUTH U3 IprOOpa B mpudop.

Bo3moxxHOCTM Hamero 3peHuss paccMaTpuBacT CUCTEMa TEIUIOBUICHHS.
TeroBueHre TO3BOJISIET TOJNYYaTh BHJIMMOE H300paKEHUE 10 TEIUIOBOMY
(nHppaKpacHOMY) COOCTBEHHOMY WJIM OTPAKEHHOMY HM3JIYyYEHHUIO, K KOTOPOMY HE
YyBCTBUTEJICH Haml Tia3. [Ipubop, dyBCTBUTENBHBIN K (DOTOHAM, MCITYCKAEMbIM
IpU TEIUIOBOM W3IyYCHUHU, HA3bIBAETCI NPUOOPOM «HOYHOTO BUACHUSY.
Onrtuueckue CuUTHaIBl TPeoOpa3yroTcss B DAIEKTPUUECKUE, KOTOpPbIE 3aTeM
YCUJIMBAIOTCS M BOCIPOU3BOMAATCS B BHUJIE M300pakKeHUS HA BUJICOKOHTPOIHLHOM
YCTPOMCTBE.

B 70-x romax ObulM cO34aHbl NPUHLMIIAAIBHO HOBBIE, OO0Jiee MPOCTHIE
YCTpPOMCTBA, B KOTOPBIX TEIUIOBOE H300pakeHue, 0Oe3 mnpeoOpa3oBaHuUs B
ANEKTPUUECKUE CUTHANbI, MPOEHUPYETCS Ha HSKpPaH, MOKPBITHIA TOHKUM CIIOEM
BEILIECTBA, HM3MEHSIONIET0 CBOM ONTHUYECKHE XapaKTEPUCTHKU (KO3(PPUIUEHT
OTpaXEHUSI WJIM TMPONYCKaHUS, WHTEHCUBHOCTh WJIM LBET CBEUEHHUS) O]
BO3/CMCTBHEM TeIIOBOro u3inydeHus. Ha skpaHe MOXHO HaOM01aTh BUIUMBIE
n3obpaxenus u  ¢QotorpadpupoBatb uX. B kadectBe TemmeparypHO-
YyBCTBUTENIBHBIX BEIIECTB MCHOJIB3YIOTCS KHUAKUE KPUCTAIUIbI, KPUCTAJUIMYECKHUE
JIOMUHO(OPBI, TOTYTPOBOJHUKOBBIE IIEHKH, TOHKUE MarHUTHBIE TJICHKH.

CucreMbl TEIUJIOBHICHUS TPUMEHSIOTCS IS 0030pa MECTHOCTH, OXPaHbI
OKpY’)KaroIel cpeapl, OOHapyXEHHS JIECHBIX TI0XapOB, KOHTPOJS KadecTBa
npoaykiuu. [IperumyiecTBoM crUCTEM TEIJIOBUACHUS SIBISIETCS WX CIOCOOHOCTH
paboTath B 11000€ BpeMs CYTOK U B HEOIaronpHUsATHBIX TOTOAHBIX YCITOBUSIX.

2. METOJ UBMEPEHUAA

Jlns mpoBeneHust 1abopaTopHoi paboThl ucnosib3dyeTcs yctaHoBka DITK-10
(puc. 2.1). YcranoBKa m03BOJISIET UCCIIEIOBATh BOJIbTAMIIEPHbBIE XapaKTEPUCTUKH B
IIMPOKOM  HHTEpBaje OCBEUICHHOCTEW. llpenmensl uU3MepeHUs  aHOJHOTO
HarpspbkeHus: B npsmom pexkume 0 + 5 B, B obparHom — 0 + 2,5 B. Ilpenensl
m3mepenus pororoka ot 0 10 9,99 MKA.

VYcraHoBKa  COCTOMT M3 OOBEKTa  HUCCIENOBaHMS M YCTPOMCTBa
W3MEPUTEILHOTO, BHIIIOJIHEHHBIX B BUJI€ KOHCTPYKTHUBHO 3aKOHUCHHBIX HU3JICIUH,
yCTaHABJIMBAEMBIX Ha J1a0OpAaTOPHOM CTOJE M COCAUHEHHBIX MEXay coOoM



KabeneM.

OO0beKkTa nccaen0BaHusl KOHCTPYKTUBHO BBITMIOJHEH B BUE COOPHOTO KOpITyca,
B KOTOPOM YCTAHOBJIEHBI OCBETHUTEJNb (PTyTHas Jamma) ¢ UCTOYHHKOM MHUTAaHMUS,
0510k MHTEep(EePEHUMOHHBIX CBETOQUIBTPOB 1-4 U ycTpoiicTBa pEryJIUpOBKH
ocBemieHHOCTU.  [lonmoxkenne «0»  Onoka CBETOPUIBTPOB  COOTBETCTBYET
MOJIOKEHUIO CBeTa 0e3 CBETOPUIBTPOB M MOMKET HPUMEHSTHCA I CHATHS
MHTETPaJIbHBIX BOJBTAMIIEPHBIX U JIIOKCAMIEPHBIX XAPAKTEPUCTHUK, & MOJOKECHUE
«5» — MEepeKphIBAET JIAMIIy U HMCHOJIb3YETCS ISl YCTaHOBKH Hyns. K koprycy c
MOMOIIbIO KPOHIITENHHA NMPUKPEIUIEH YCUIUTENb (DOTOTOKA, Ha BEPXHIOK KPBILIKY
KOTOPOT'0 YCTaHaBJIMBAKOTCS CMEHHbIE (POTONPUEMHUKH ¢ (poTodnemenTamu D-8 u
®-25. Ilpu ycrtaHoBKE (POTONMPUEMHUKOB HX MPHEMHOE OKHO COBMEMIAIOT C
BBIXO/IHBIM OKHOM OCBETUTEJS U 3aKPHIBAIOT MIPU MOMOIIHU OJICH/IBI.

Ha mnepengneli maHenm o0OBEKTa HMCCICAOBAHUS HAXOJHWTCS  CETEBOM
BBIKJTIOUATEIh C WHAMKATOPOM BKJIIOUEHHUs ceTh. Ha 3amgHeil maHenm oObekTa
HCCIICIOBAHMS PACIIOJIOKEHBI KIIEMMa 3a3€MIICHMS, JAEPKATENH IPEeAOXpaHUuTEIEn
U ceTeBOM IMHYp ¢ BWIKOW. Ha OOKOBOI CTEHKE pacIoIOKEHO BBIXOJHOE OKHO
OCBETUTENII U YCTPOMCTBA I CMEHbl MHTEP(PEPEHLIMOHHBIX CBETO(DUIBLTPOB
PEryJIMpOBKU OCBeUIeHHOCTH. Ha OOKOBBIX MOBEPXHOCTAX YCHIMTENS (POTOTOKA
pPacHoJIOKEHbl COSUHUTENbHBIA IIHYP C Pa3beMOM MJisi MOAKIIOYEHUsI OO0bEeKTa
MCCJIEI0BAHUS K YCTPONUCTBY U3MEPUTEIIBHOMY U PETYJISATOPHI OallaHCca yCUIIUTENS
I'PYBO n TOYHO.

Puc. 2.1. Ycranoska ®OIIK-10
YCTpoiicTBO ~ M3MEpPUTENIbHOE  BBIMOJIHEHO B BHAE  KOHCTPYKTHBHO



3aKOHYEHHOTO u3Aenus. B HeM mnpuMeHeHa OJHOKpHUCTaldbHas MHUKpo-OBM c
COOTBETCTBYIOIIIUMHU  JIONIOJIHUTEIBHBIMUA  YCTPOMCTBaMHU,  MO3BOJSIOIIMMU
NPOU3BOIUTH HM3MEPEHHs] TOKa (POTOdJIEMEHTa, YCTAaHOBJIEHHOTO B OOBEKTE
UCCJEIOBAHMS, YCTAaHABIMBATh M M3MEPATh IMUTAIOIIEE HAINpSHKEHUE Ha
(doTodNEMEHTE, @ TaKXK€ OCYIIECTBIATh (PYHKUMU YIPABICHHUS YCTAaHOBKOM
(ycTaHOBKa pPEXHMMOB MPSMOTO WM OOpPaTHOrO M3MepeHus W T.1.). B cocras
YCTPOMCTBA U3MEPUTENILHOTO BXOAST TaK)K€ HICTOYHUKH €r0 MUTAHMUS.

Ha nepenneil nanenu ycTpoilcTBa M3MEPUTENBHOIO pa3MEIEHbl CIEAYIOIIHe
opranbl ympasieHuss W uHauKanuu: kHomka [IPSMAS-OBPATHAA ¢
COOTBETCTBYIOIIUMH MHAUKATOPAMU — MpeHA3HAUEHA JIJISl BKIIOYEHUS MPSMOTo U
0o0paTHOTO PEXKUMOB U3MEPEHHs; KHOMKU «+», «-» U CBPOC — npegHazHaueHsbl
JUISL PEryJIUPOBKM HampsDKeHHs Ha (OTORIeMeHTe U ero cOpoca B HOJIb,
MHIUKATOpbl B M MKA — mpeaHa3HayeHbl AJ1 WHAWKAUWA 3HAYEHUW BEJIMYHUH
HarpsHKeHUs: Ha GOTodIeMEHTE U (POTOTOKA B MPOIIECCEe PAOOTHI.

Ha 3agHeil nmaHenn ycTpoicTBa U3MEPUTEIBHOTO PACIIOJIOKEHBI BBIKIIOYATENb
CETb, «xnemma 3a3eMieHHUs, JepKaTead OpeloXpaHuTenedl  (3aKpbIThI
MPEIOXPAHUTENLHON CKOOOM), CeTeBOM MIHYp C BWIKOM U pa3beM IS
MOAKJIIOYEHUS] 00BEKTa UCCIIETOBAHMS.

VYCeTpolicTBO U3MEPUTENIBHOE MPHU MOMOIIM CETEBOr0 IIHYpa MOAKIIOYAETCS K
cetu 220 B, 50 I'.

3. BBIIIOJIHEHUE PABOTbBI

3.1. BxirounTh mpuOOpHI B CETh.

3.2. VYcTaHOBUTH B MOJIOKEHHE «5» OJOK CBETOPMIBTPOB U PETYIATOpAMHU
OaaHca YCWIMTENS «Ipy00» M «TOYHO» OTPEryJIHpOBaTh IMOKA3aHUs
BOJILTMETPA U MUKpPOAMIIEPMETPA 10 HYJIS.

3.3. Jlatb J1aMiie OCBETUTEJIS NPOrpeThes B TeUueHue 15 MUHyT.

3.4. Ycra"oButh cBeToPuiabTp 1 (A =407 HM).

3.5. CHATb  BOJBTAMIIEPHYI0  XapAKTEPUCTHKY MPH  MAKCUMAJIbHOU
OCBEIICHHOCTU (KpaiiHee MOJIOKEHHUE KOJIbLIA YCTPOMCTBA PEryIHPOBKU
OCBEIICHHOCTU IMpPHU €ro MOBOPOTE 0 YACOBOM CTPEJIKE) UIsSl MPSIMOIO
HanpsDKEHUs, TaHHbIE 3aHEeCTH B Tad. 3.1.

Tabnuya 3.1

uB| o0 05 10 1,520 25| 30| 35 40 45 | 50

3.6. HaxaTh KHOIIKY «COpPOC» ¥ YCTAaHOBUTH OOpaTHOE HANPSDKCHHE.
3.7.  YMeHbIIUTH TOK 10 HYJIS U ONPEEIUTh 3aluparolllee HanpsKeHue.



3.8.

CHSTH BONBTAMIIEPHYIO XapaKTEPUCTUKY TP MAKCUMATIBHOU OCBEIIEHHOCTH
TUTst OOPATHOTO HATIPSHKESHUSI, TAHHBIC 3aHECTH B TaOI. 3.2.

Tabnuya 3.2
U,B 0 0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5
L
MKA
3.9. [Ilponenath myHKTHI 3.5—3.8 111 MUHUMaJIbHOW OCBEIICHHOCTH (KpaiiHee
MOJIOKEHUE KOJIbIIA YCTPOMCTBA PETYIUPOBKHA OCBEIIEHHOCTH TPU €T0
MOBOPOTE MPOTUB YACOBOU CTPEIIKH ).
3.10. IToctpouts rpaduxu 3aBucumoctd |=f(U) nna makcumanbHOl U
MUHUMAJLHOUN OCBEIICHHOCTEH HAa MUJUTUMETPOBOM Oymare.
3.11. YcranoButh cBeTOPUIBLTP 4.
3.12. Ilpopgenarb nyHktel 3.5-3.7 m 3.9-3.10 ana ceeropunsTpa 4
(A =578 um).
3.13. CpaBuutb 1 cBeTodunbTpoB 1 u 4 Toku Hackimenus mpu U =5 B.
3.14. OnpenenuTh KUHETHYECKYIO OJHEpruto  QorornekTtpoHa i 1
ceeropuiabrpa mo dopmyine [ =eU, rme e — 3apsg dieKkTpoHa,
U — 3anuparolee HanpsKeHue.
3.15. OnpenenuTs MaKCUMalbHYH CKOpPOCTh (orodnekTpoHa s 1
2eU
cBeTo(uUILTPa 0 POPMYTIE Vipygx = +/—— , TAE€ M — Macca dJIEKTPOHa.
m
3.16. Onpenenuth paboTy BBIXOAA (POTOINEKTPOHA H3 MeTamia s 1
hc
cBeToduibTpa 1o Gopmyse A =7—6U , rjie h — mocrosiaHas [lnanka,
C - CKOpOCTh CBETa B BaKyyMe, A — JIJIMHA BOJIHBI.
3.17. Omnpenenuts KpacHyto rpanuily ¢poTtodddekra mo popmyne vy = Py
ITpumeyanus:

1. InuHBI BOJIH MpomycKkaHusi UHTEphEepeHIIMOHHBIX cBeTOGmIbTpoB: 407 HM
(1), 435 am (2), 546 um (3), 578 Hm (4). B ckoOkax yka3aHbl HOMepa
CBETO(PUIBTPOB, YKa3aHHbIE HA YCTAaHOBKE.

2. 3HaK «MUHYC» TIpU 0OpaTHOM PEKHUME U3MEPEHHS HE MHAUIUPYETCH.

3. PexuMm pa®OThl yCTAaHOBKHM MpPEPBIBUCTBIA — 4epe3 Kaxkaple 45 MHUHYT
paboThI 1enaeTcs nepepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOIIPOCHI

1. Kakoit ¢oroddpdexr HazpBaercs BHemHUM? OCHOBHBIE 3aKOHBI
BHeIHero Gororddekra.

2. OObscHUTh 3akoHBI (oTodpdexTa ¢ TOYKH 3peHUsS KBAHTOBOUH
TEOPHH.

3. MoxHO M 00BICHUTH (POTOIH(DHEKT C TOUKH 3PEHUS KIACCUYECKOM
AIEKTPOIUHAMUKH?

4. Ha3Bath THIBI (OTOIIEMEHTOB.

5. Jlatb ompeneneHus CBETOBOTO IMOTOKA, OCBEIICHHOCTH, CHUJIbI CBETA.
CdhopmynrpoBaTh 3aKOHBI OCBEILIEHHOCTH.

6. Uro Takoe BTOpHYHAs DJIEKTpOHHass oAmuccusi? KoHCTpyKIws
(OTOREKTPOHHBIX YMHOKHUTEIIEH.

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

Kpurepun ouenku:

— O1eHKa «5» CTaBUThCS, €CIIM YUYAITUICS BBITONHICT PaOOTy B ITOJTHOM 00BEME C
coOro/ieHneM HEoOXOJMMOM  TOCIEAOBATCIIBHOCTH TPOBEJCHUS OIBITOB U
U3MEPEHUHN;  CaMOCTOSATEIIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJMMBIC
000py/TI0BaHKUE; BCE OIBITHI MPOBOJIUT B YCIIOBHAX U PeKUMaX, 00€CTICUMBAIOIINX
MTOJTyYeHHE TIPABUIBLHBIX PE3yJIhTaTOB U BHIBOJIOB; COOJIFOAACT TPEOOBAHUS TIPABHII
0e30macHOCTH TPyJAa; B OTYETE MPABUIHLHO M aKKYpPAaTHO BBHITIOJHSET BCE 3aIlHCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUUCICHUS; MPABUILHO BBIMOTHSICT
aHaJIu3 MOTPEITHOCTEN.

— OmeHka «4» CTaBUTCS, €CJIHM BBITIOJHEHBI TPEOOBAHUS K OLCHKH «S5», HO OBLIH
JOMYILIEHbl JIBa-TpU HeJoueTa, He 0oJiee OJHOUW HErpyooil OmMOKH W OJHOTO
HeI04eTA.

— OneHka «3» CTaBUTCSA, eciu padoTa BBITIOJIHEHA HE TOJHOCTHIO, HO O0BEM
BBITIOJITHEHHON YacTH TaKOB, IMO3BOJIACT IOJYYHTh IPaBUIbHBIC PE3YJIbTATHl M
BBIBOJIBI: €CJIM B XOJI€ MIPOBEJCHUS ONBITA U U3MEPEHUN OBLIN JAOIYIICHBI OIITHOKH.
— Omnenka «2» CTaBHUTCS, €ClIM paboTa BBIMOJHEHA HE TOJHOCTBIO U 00BEM
BBITIOJTHEHHON 4YacTH pabOT HE TMO3BOJIAT CJACNIaTh NMPaBWIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHHUS, HAOI0ICHHUS TTPOU3BOIUINCH HEIPABUIILHO.

Tema 6.2. ®u3uka aToMa M1 ATOMHOIO si/Ipa

Ycrubii onpoc (YO)



1.B yem 3akmrouaercs sIBIEHUE PAIUOAKTUBHOCTH?

. KakoBa npupoja paaioakTUBHOTO U3JTyYEHUs?

. Hanmumumre 3aKoH paguoakTUBHOTO pacnaia.

. UTo Ha3bIBAIOT MEPUOAOM MosTypacnaaa?

. KakoBbI ycTpoiiCTBO U AeiicTBHE KaMepbl BuiibcoHa u cueruunka I eirepa?
. Pacckaxxute o Mmonenu siapa no MBanenko - ['eiizenoepry.

. UTo Ha3bIBaIOT MacCOBBIM YUCIOM?

. Kax onpenensitor nedekt Macchl U 3HEPTHUIO CBSI3U spa?

9. Uto Takoe simepHas peakius?

10. UTo moHMMarOT Mo UCKYCCTBEHHOMN PaliOaKTHUBHOCTHIO?

11. Kakyto siaepHy0 peaklfio Ha3bIBaKOT LIETTHOMN?

12. JlaliTe MOHATHE KPUTUUECKOU MACCHI.

13. Pacckaxxure 0 NOJyYEHUH U IPUMEHEHUHN PAJTMOAKTUBHBIX U30TOIMOB.
14. Pacckakute 0 MEpCIEKTUBAX PAa3BUTHs ATOMHOW SHEPTETHUKHU.

15. Kakoe Omosiornueckoe BO3/1€MCTBUE OKa3bIBAIOT PAAUOAKTUBHBIE U3TyYEHUS
Ha KUBOW OpPraHu3M?

16. Kakne yacTuiibl Ha3bIBAIOT DJIEMEHTAPHBIMU ?

03O\ L kA WIN

Kontponupyemsie komrnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

® T[IOJIHO PACKPBITO COJEPKaHUE MaTepualia

® YETKO U MPABUJIBHO JIAHBI ONPEACIICHUS U PACKPBITO COJACPKAHUE TTOHATHUH,
BEPHO MCIIOJIH30BaHbl HAYUYHBIE TEPMHUHBI

® sl JOKA3aTEeIbCTBA UCIOJIb30BAHbBI PAa3JIMYHbIE YMEHUS, BHIBOJIbI U3
HaO0JIFOICHUH, OIIBLITOB

® OTBET CaMOCTOSITEIbHBIN, MCIIOJIF30BaHBI paHee MPUOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

® PACKpPBITO OCHOBHOE COJICp’KaHUE MaTepuaia

® B OCHOBHOM ITPaBUJILHO JIaHBI OINPEICIICHUS TTOHITUIA U UCIIOIb30BaHbI
Hay4YHbIC TEPMUHBI.

® OTBET CAMOCTOSITCIbHBIMN

e oOmnpeaciCHUs MOHSATUM HEMOJHbIS, JOMYIIEHbl HE3HAUUTEIbHbIC HAPYIICHUS
ITOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TIPH
MCITOJIb30BAaHUHU HAYYHBIX TEPMUHOB WM B BBIBOJIAX M 00OOIIEHUIX

® T[pPaBWIbHBIE U YETKHE OTBETHI HA BOMPOCHI YTOUHSIONMIETO XapakTepa (Mo3ulius
TTOHUMAIOIITU )

OrMmeTka «3»
® YCBOCHO OCHOBHOE COJIepKaHue yueOHOro MaTepuaia, HO U3J105KEHO



(dbparMeHTapHO, He BCET/1a MOCIeI0BATEIHHO

® OIpe/eeHus MOHATHI HEJOCTATOUHO YETKHE

® HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI U 0000IIECHUS U3
HaOJIOACHUH, TOTYIIEHBI ONMTUOKY TIPHU UX U3JI0KCHHUH

® JIONYIICHBI OUIMOKH U HETOUHOCTU B UCIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTIpeJIeICHUE TIOHATUI

® [PaBWIbHBIE U YETKHE OTBETHI HA BOIPOCHI HABOASIIETO U
KOHKPETU3HUPYIONIETO Xapakrepa (MO3ULMs KPUTHUK)

OtMmeTKa «2»

® OCHOBHOE COJiepKaHUE YUEeOHOr0o MaTepuasa He PaCKphITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa

® JIONyIICHBI TPyObIe OMIMOKU B ONPEIEICHUN MTOHATHUH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTHH.

TectupoBanue (T)

1. Kak Ha3pIBaeTCss MUHUMAaNTbHAS TIOPITUS YHEPTUH, KOTOPAS U3TYIaeTCs WK
ITOTJIONIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOpITyCKYyJia

r) 3¢up

1) KBapK

2. Kto oTkpsut dhoTosnekrpudeckuii 3¢ dext 6611 B 1887 romy (...)? Ko B 1888—
1890 rogax 3KcrepuMeHTAIBHO HCCIea0BaT GoTodeKTprUecKuid 3pdekr (...)?
KTto BBIMOTHMI HanboJIee MojHOEe UccaeaoBanue sBiaeHus Gororddekra (...) B
1900 r.?

a) I'. I'eput; A. Croneros; M. [1nank

0) A. Ditnmreiin; I'. I'epu; A. Ctoneros

B) I'. T'epir; A. Croneros; ®. Jlenapy

r) A. Ditamreiin; A. Cronetos; @. Jlenapn

1) A. Croneros; I'. I'epu; A. DliHIITEHH

3. 13 yero cocrour siapo aroma?

a) MPOTOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB

I') Y-KBaHTOB

1) JICKTPOHOB, HEUTPOHOB U MPOTOHOB

4. Kakoil U3 JaHHBIX BEJIUYUH IPONOPLUUOHAIBHA JHEPIUs KBAHTA?
a) JUTMHE BOJIHEL.



0) yacToTe KoJIeOaHMil.

B) BPEMEHU U3ITyUYECHUSI.

I') SJIEKTPUUECKOMY 3apsly sapa.
1) CKOPOCTH (POTOHA.

S.5IBneHue ucnyCcKaHus 3JIEKTPOHOB BELIECTBOM IO IEUCTBUEM
AIIEKTPOMATrHUTHBIX U3ITyYCHUH Ha3bIBACTC:

a) DJIEKTPOJIU3.

0) ¢oTtocunTES.

B) hoToad ekt

I') SJICKTpHU3aLIHSL.

1) yIapHas HOHU3ALIUS.

€) peKOMOHMHAITHS.

6.1Ipennoxun siAepHyI0 MOJAENb CTPOEHHUS aTOMA:
a) JI. Tommcon.

0) D. Pezepdopn

B) A. bekkepensb.

r) B. T'eiizenOepr.

n) H. bop

7.0mnpenenure, B KaKUX U3 MEPEUUCIECHHBIX HIKE COCTOSIHUM BEIIECTBO MOKET
UCITyCKaTh JINHEHYATBIN CIEKTP U3ITYyUEHHUS?

1. TBepOE COCTOSIHUE MPU BBICOKOU TemMIepaType

2. )KHUJIKOE COCTOSIHUE TIPU BBHICOKOM TEMIIepaType

3. ra3000pa3HOE COCTOSIHUE MTPU BHICOKOM TEMITepaType

4. ra3000pa3HOe COCTOSIHHME IPU HU3KOM Temreparype

a) TOJbKO 1.

0) ToNBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

1) B cocTostausax 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JIIOOOM COCTOSIHHH.

8. Uto Takoe o-u3nydeHue?

a) DNEeKTPOMArHUTHBIEC BOJIHBI
6) [Totok HEHTPOHOB

B) [ToTOK mpoTOHOB

r) [loTok simep aroMoB renus
1) HET MPaBUIILHOIO OTBETA

9. Yto onpenensieT aTOMHBIA HOMED dJieMeHTa Z?
a) CKOJIBKO B SIJIp€ HaXOJAUTCS DIICKTPOHOB



0) CKOJIBKO B IIp€ HAXOUTCSI HEUTPOHOB

B) CKOJIBKO B SIZJp€ HAXOAUTCS raMMa-KBaHTOB
I') CKOJIBKO B I/Ip€ HaXOUTCS POTOHOB

1) 3aTPYAHSIIOCh OTBETUTH

10. Yro Takoe nepuon nonypacnana T-paguoakTUBHBIX saep?

a) BpeMsl, B TEUEHHE KOTOPOI0 YUCIIO PAJMOAKTUBHBIX SIJEP B 00pasLe
ymeHnbiaercs B 10 pa3

0) Bpemsi, B T€UEHHE KOTOPOT0 YNCIIO PAIMOAKTUBHBIX siIEp B 00pasiie
yYMEHbIIAETCS B 2 pa3a

B) BPEMsi, 110 MCTEUCHHH KOTOPOTO B PaIHOAKTUBHOM 06Pa3Iie OCTAHeTCs \2
paZvOaKTUBHBIX SAEP

I') BpeMsi, B T€YEHHE KOTOPOTO YHCIIO PAIMOAKTUBHBIX siiep B 00pasiie
ymeHnbaercs B 50 pa3

1) 3aTPYAHSIOCH OTBETUTH

11.13 aTomMHOTO si/1pa B pe3yJIbTaTe CaMONPOU3BOJIIBHOTO ITPEBPAILEHUS BBUIETEIIO
AIpO aTOMa TeJIAsl. ITO OTHOCHUTCS K CIEAYIOIEMY BUY PAAUOAKTUBHOTO
pacraja:

a) aniba-pacna.

0) Oera-pacra.

B) raMMa-H3J1y4eHHUE.

I') IPOTOHHBIN pacmaj

1) IBYXIPOTOHHBIN pacnaj

12.KoadpummeHT mponopiinoHaIbHOCTA MEXKIy SHEPTHEH KBAaHTA U 9YaCTOTOM
KoJieOaHU Ha3bIBACTCS:

a) noctosiHHasi bonplmana.

0) nocrosinHas PunGepra.

B) MTOCTOSIHHAsI ABOTaapo

r) nocrosinHas dapanes.

n) nocrosiHHas [lmanka

13. YUTto Takoe KpuTHUECKasi Macca BelecTna’?

a) HAUMEHBIIIas Macca JITSAIIErocs BEIIeCTBa, IPH KOTOPOH yKEe MOXKET
MPOTEKaTh LIEMHAsl SJepHAs peakius eICHUS

0) Macca AeIsIIerocs BEIecTBa, paBHAs MOJISIPHOM Macce ATOTO BEIIeCcTBa
B) Macca JIeJISIIErocs BeIeCTBa, MOJIHOCThIO 3al0JIHSIONIAs AKTUBHYIO 30HY
peakTopa

') Macca JeJSIIerocs BeniecTna, paBHas 235 kr

1) 3aTPYAHSIOCH OTBETUTH

14. Yto 13 HUXKE NEePEUUCICHHOTO MOXET OBITh 3aMEJIUTEIIIMU HEUHTPOHOB B
SICPHOM peakTope?



a) TsDKeTast Boja wiv rpadur
0) Oop mim KaagMui

B) ’€JI€30 UJIU HUKEIh

r) OETOH WJIU TIECOK

1) 3aTPYAHSIOCH OTBETUTH

15. Uccnemyemsbrit obpasert, coaepkaiinii N paJroakTUBHBIX SAEp, CHavala
oxyiaxkaarot 10 —40 °C, a 3aTemM OMEIIAat0T B MArHUTHOE Toj1€. VI3MEHUTCA v 1pu
ATOM KOJUYECTBO PAJMOAKTUBHBIX fJIep, KOTOPHIC paclaliiCh 3a BpeMsl, paBHOE
JIBYM TIeprojiaM Tonypacraja?

a) U3MEHUTCS He3HAYNUTEITLHO

0) U3MEHUTCS TOJBKO MPHU OXJIKICHUU 00pa3iia

B) U3MEHUTCS TOJILKO MPU BHECEHUU B MAarHUTHOE T0JI€

') I3MECHHUTCS, €CJIM 00pa3el] CHayaia OXJIaJuTh, a 3aTeéM BHECTH B MarHUTHOC
1oJie

1) HE U3MEHUTCS

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:

Ne Bonmpoca 1/2/3/4/5/6/7/89 101112 13|14 /15
IpaBuibHblii ([0 | BB 0 B0 B r|r |0 I |a |[a |7
OTBET

Kputepuu orneHKH:

— «2» BBICTaBJIICTCS 00yJarOIEMyCsl, €CIi HaOpall MeHee S5 0aslioB;
— «3» BBICTaBIISIETCS OOyUaroIemycs, 3a 8-6 0aios;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 9-11 6anos;

— «5» BBICTaBIISIETCS O0yUaromemycs, 3a osee 12 6amios.

3ananud s camocTosaTe1bHoi padorsl (CP)
Tembl 3cce (pedepaToB, 10KJIA10B, COOOUICHU)

Pa3Burtue B3rms10B Ha CTPOCHUE BEIIECTBA.
Mogenu cTpoeHHsI aTOMHOTO si/Ipa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJAOPO/A.
SnepHas MozeInb aTroma.

Omnsitel D.Pe3epdopra.

Monaens atoma Bogopoaa o H.bopy.

S i



7. KBanTtoBbIE TTOCTYNATHI bopa.

8. Jlazepsl.

9. PaanoakTUBHOCTb.

10.3ax0H pagrOaKTUBHOIO pacnaja.

11.PaproakTBHBIE PEBPALLICHUS.

12.Cnoco0bl HAOIIOEHUS U PETUCTPALIUU 3aPSKEHHBIX YaCTHII.
13.9¢dext Bapunona - Uepenkona.

14.TTonyyenue paguoakTUBHBIX U30TOMOB M UX MPUMEHEHHE.
15.buoniornueckoe AeUCTBUE PAIMOAKTUBHBIX U3TYUCHUH.
16.25nemeHTapHbIC YaCTHUIIBI.

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

Kpurepun ounenku:
OtmeTka «5»

ITIOJIHO PaCKpPLITO COACPIKAHNEC MATCPpHalad

YCTKO M MMPABHUIJIBHO JaHbI OIMPCACICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ,
BCPHO UCIIOJIb30BAHbI HAYYHBIC TCPMHWHDBI

JUTSL TOKa3aTelIbCTBA MCTIOIb30BAHbI PA3IMYHBIC YMEHHUS, BBIBOJIBI U3
HaOJII0IEHNH, OIILITOB

OTBCT CaMOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbI PAHCC HpI/IO6pCTeHHBIC 3HaHUA.

OtMmeTka «4»

PacCKpBITO OCHOBHOE COZIEpKaHUE MaTepHalia

B OCHOBHOM MPABUJILHO JIaHbI OMPECICHUS MMOHATUN U UCII0JIb30BaHbI
Hay4YHbIC TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OnpeIeSICHNs] TOHSATUN HETIOJHBIE, OMYIIEHbl HE3HAUUTEIIbHBIE HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU
WCIIOJIb30BaHUY HayYHBIX TEPMUHOB WJIM B BBIBOJAX M 0000OIIEHUIX
NPaBWIbHBIE U YETKMUE OTBETHI Ha BOMIPOCH! YTOUYHSIOMIETO XapakTepa (MO3ULIus
MMOHUMAOITUH)

OTtMmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHKe Y4eOHOTro MaTepualia, HO U3JI0KEHO
(dhparMeHTapHO, He BCer/ia MOCIe0BaTEIbHO

OIPEICIICHUS TTIOHATHUN HEIOCTATOYHO YETKHUE

HE UCIOJIb30BaHbI B KAYECTBE JOKA3aTEIbCTBA BEIBOALI 1 0000IEHUS U3
HaAOIIOICHUM, TOMYIIEHBI OITUOKH MPU UX HU3JI0KESHUH

JOMYIIECHBI OITMOKNA X HETOYHOCTH B UCIIOJB30BaHUN HAYYHON TEPMUHOJIOTHH,
OIPEICIICHUE TTOHATUI

MPAaBUJIBHBIEC U YETKUE OTBETHI HA BOMPOCHI HABOAILIETO U
KOHKPETHU3UPYIOIIETO XapakTepa (MO3UIHUs KPUTHK )



OtMmeTka «2»

® OCHOBHOE COZIepKaHHE y9eOHOTO MaTepHralia He PACKPBITO

® HE JIaHBl OTBETHI HA BOIIPOCHI HABOAAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTIYIIIEHBI TPYOBIC OMIMOKHU B OTPECIICHUH MMOHATHN, TTPU UCTIOIb30BAHUH
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThbI
JlaGopaTopHuasi padora Ne 17
N3yyeHue TPEKOB 3apsiZzKEHHBIX YaCTHIL 110 TOTOBBLIM (poTOrpadpusim.

[leab: 0O0OBSCHUTD XapaKTeP JBUKECHUS 3apsKEHHBIX YACTHII.
Oo6opynoBanme: (ororpadun TPEKOB 3apsSKEHHBIX YACTUIl, TOJYYEHHBIX B
kamepe BuiibcoHa, my3sIpbKOBOI Kamepe U (POTOIMYITbCUH.

Teopernyeckoe 060CHOBaHHE

[Ipu BEINOJHEHUHU AAHHOW Ja00OPATOPHOI pabOTHI ClAeAyeT NOMHUTh, YTO:
a. JUIMHA Tpeka TeM OoJiblie, 4eM OO0JIbIlIe SHEPTUs YACTUIIBI
(1 yeM MeHbIIE IIOTHOCTh CPEJIbl);

b. TommmHA Tpeka TeM OoJIbIe, YeM OOJIBINE 3apsl YACTHUIIBI U
9YeM MEHBIIE €€ CKOPOCTh;

C. TIPY JABUXEHUH 3apsHKEHHON YaCTULBI B MATHUTHOM I10J1€
TPEK €€ MOJIYyYaeTCsI UCKPUBJIEHHBIM, IPUYEM PATHYC
KPUBH3HBI TPEKA T€M 0OJIbLIE, YeM OOJIbIIIE MAacca U CKOPOCTh
YaCTHULBI U YEM MEHBIIIE €€ 3apsau MOAYJIb UHIYKIIUU
MarHuTHOTO MOJIS:

d. yacrtuia gBUTANAaCh OT KOHIA TPEKa C OONBIINM PaTNyCcCOM
KPUBHU3HBI K KOHITY C MEHBIIIUM PAJNyCOM KPUBHU3HBI
(pamuyc KpUBU3HBI IO MEPE JBMKEHUS YMEHBIIACTCS, TaK
KaK M3-3a CONPOTUBIICHUS CPEbl YMEHBIIAETCS CKOPOCTh
YaCTHIIHI).

IHopsinok BbINOJHEHHUS PA0OThI

3adanue 1. Ha 1ByX 13 TpeX MPEACTaBICHHBIX BaM
dbotorpaduii (puc. 1, 2 u 3) u300paxeHbl TPEKH YaCTHIIL,
JBUKYIIUXCS B MArHUTHOM TI0JI€. Y KQXKUTE HA KaKUX.
OTtBeT o0ocHYyi#TE.

3adanue 2. Paccmotpure oTorpaduio TPEKOB 0-4aCTHII,




JBUTABIIKNXCS B Kamepe BunbcoHna (puc. 1), 1 oTBEThTE HA IaHHBIE HUKE BOIPOCHI:

1. B kakom HaIIPaBJICHUU IBUT'AJINCH (X-‘IaCTI/IIIBI?

2. JlnuHa TPEKOB 0-4ACTHIl IPUMEPHO OJMHAKOBA. O UeM 3TO TOBOPUT?
3. Kak MeHs1ach TONIIMHA TPEKa M0 Mepe ABUKEHUS YyacTull? UTo U3 3Toro
cienxyer?

3aodanue 3. Ha pucynke 2 nana gororpadusi TpeKoB 0-4acTHI] B KaMepe
Bunbcona, HaxoquBIIEKHCS B MArHUTHOM I10JIE.

Omnpenenute 10 3TO# PoTorpadumu:

1. TloueMy MEHSIIUCH paguycC
KPUBH3HBI U TOJIIMHA TPEKOB MO
Mepe JBMKEHUS (-4acTuIl?

2. B kxakyro CTOpOHY JIBUTAJIUCh YaCTHULIBI?

3adanue 4. Ha pucynke 3 nana gororpadus Tpeka 3JeKTpoHa B
ITy3BIPBKOBOM KaMepe, HaXOAUBLIEHCS B MArHUTHOM Tosie. Onpeaennre 1mno
aToit hoTorpadumu:

[Touemy Tpek umeet popmy cnupanu?

1. B xakoM HampaBJI€HUU JBUTAIICS AJIEKTPOH?

2. YTO MOTJIO NOCTY X UTh NPUINHON
TOr0, UTO TPEK AJIIEKTPOHA HA PUCYHKE
3 ropa3zio JJIMHHEE TPEKOB 0O- YACTHI]
Ha PUCYHKE 2

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

Kpurepun onenku:



— OrneHka «5» CTaBUTKCS, €CIIH YYAIIUHCS BBITIOTHSIET pabOTy B IOJTHOM 00BEME C
coOmto/leHneM HEoOXOMUMOW TIOCIEOBATEIbHOCTA TIPOBENICHUS OMBITOB U
U3MEpPEHHI;  CaMOCTOSTCIILHOM  PAallMOHAIBHO  MOHTHPYET  HEOOXOJIMMBIC
000pyTIOBaHUE; BCE OIBITHI MPOBOJUT B YCIOBHSX M PeKUMaX, 00CCIICUNBAIONINX
MOJTyYEHHUE TPABHIIBLHBIX PE3YJIbTATOB M BHIBOJIOB; COOJIIOIACT TPSOOBAHHUS ITPABHUIT
0€30MMacHOCTH TPYJia; B OTYCTE MPABUIBLHO M aKKyPaTHO BBIMOJIHICT BCE 3aIUCH,
TAOJUIBI, PUCYHKH, YEPTEXKH, I'pa(HKH, BBIYMCICHHUS; MPABHILHO BBIMTOJIHSIET
aHaJIN3 TIOTPEIIHOCTEH.

— OreHka «4» CTaBUTCS, €CJIA BBITIOJIHECHBI TPEOOBAHMS K OLICHKH «S5», HO ObUIH
JOMYIICHBI JIBa-TPU HeIoueTa, He Oosiee ONHOW HerpyOoi OIMMOKHM M OJHOTO
HeIo4eTa.

— Omenka «3» CTaBUTCS, €ClIM paboTa BBHITIOJHEHA HE IOJHOCTHIO, HO 00BEeM
BBITIOJTHCHHOH YacTH TaKOB, IO3BOJISICT TOJYYUTh IPABWIBHBIC PE3yJbTaThl H
BBIBOJIBI: €CJTH B XOJIC TTPOBEJICHUS OIbITa U U3MEPCHHI OBLITU JIOMYIIECHBI OITHOKH.
— Ormenka «2» CTaBUTCS, €ClIM paboTa BBHINIOJHCHA HE IOJHOCTBIO M 00BeM
BBITIOJTHCHHON YacTH pa0OT HE IMO3BOJIAT CJENATh NMPaBUIIBHBIX BBIBOJOB: €CIIH,
OITBITHI, U3MEPCHHUSI, BEIUMCIICHHS, HAOJIOICHUS TIPOU3BOAMINCEH HEPABUILHO.

KounrpoabHasi padora Ne 6
ITo pa3neny «JJjieMeHTHI KBAHTOBOW QU3NKH»

Bapwuanr 1.
JlaiiTe XxapakTepucTUKy (PU3UUECKOTO SIBICHUS: aHHUTHIISALIMSL.
JlaliTe XxapaKTepUCTUKY 3aKOHA paIMOAKTUBHOIO pacmaja.
Kakyro MakcumanbHy0 KHHETHYECKYIO YHEPIUIO UMEIOT 3JIEKTPOHBI, BBIPBAHHBIE
U3 okcuja 6apwsi, mpu o0aydeHun cBeToM ¢ yactoroit 1015 I'ny?
Bapmuanr 2.
JlaliTe XapaKTepUCTHUKY TUIAHETAPHOU MOJEIIA CTPOEHUS aTOMA.
JlaiiTe XapakTepucTUKy (PU3UUYECKOro yCTpOMCTBa: (POTOIIEMEHT.
AKTHBHOCTb PaJIMOAKTUBHOIO 3JIEMEHTA YMEHbIIMIACH B 4 pa3a 3a 8 cyTok. Halitu
IepuoJ nojrypacnaza.
Bapmuanr 3.
JlaliTe XapaKTepUCTUKY MOJIEIIA CTPOEHUS aTOMHOTO SIApA.
JlaliTe XapakTepuCTUKY Teopun DiHINTeHHA 7151 hoTorddekra.
Haiitu yactoty u3inydenus, Mmacca ()OTOHOB KOTOPOTO paBHA Macce MOKOs
ANeKTpoHa?
Bapuanr 4.
JlaliTe XapakTepUCTUKY KBAaHTOBOW MOJIEJIM CTPOEHHUSI aTOMA.
JlaliTe XapakTepUCTUKY TEOPUU OTHOCUTEIIHBHOCTH.
Haiitu sHepruto cBs3u anapa nevrepus 21H?
Bapmuanr 5.
JaiiTe XxapakTepucTuKy (PU3MUYECKOro SIBJICHUS: TEPMOSIIEpHAs PEaKIIUsL.
HaiiTe xapakTepucTuky (pU3MUecKoro ycTpoiicTpa: kamepa Bunbcona.



Omnpenenure 3HEPrui0 GOTOHOB, COOTBETCTBYIOIIUX HaUOOJIee ATUHHBIM BOJIHAM
BUJIMMOM YacTH criekTpa 760 HM.

BapuaHnr 6.
JlaliTe xapakTepucTuKy HU3NIECKOro siBaeHus: GoTodPheKT.
JaiiTe XxapakTepucTuky (pU3M4ecKoro ycrpoiicrpa: cuéruuk [ eiirepa.
Hanumure peakuuto, eciau npu 6omOapauposke 6opa 105B HeliTponamu u3
oOpasoBaBIlIerocs sijipa BeIOpackIBaeTCs alb(a-yacTuiia.

Bapuanr 7.
JlaiiTe XapakTepucTuKy (PU3MUECKOro SIBJICHUS: PAAMOAKTUBHOCTbD.
JlaiiTe XxapakTepucTuKy (PU3MUYECKOro YCTPOMCTBA: J1a3ep.
Haiitu kpachyto rpanuily ¢potodddexra st Kanus.

Bapmuanr 8.
JlaliTe XxapakTepucTuKy runoressl [lnanka.
JlaiiTe XapakTepucTuKy (HU3MIECKOTO YCTPOMCTBA: SITCPHBINA PEAKTOP.
Kakast sHeprus BbIACISIETCS NP PEAKIIUH:
0100090000038d00000002001c0000000000040000000301080005000000060200
000000050000000c02¢900c900040000002e0118001c000000f6021000070000000
000bc02000000cc0102022253797374656d0075604bct0001e5£3758022£t7501000
000387b18170b000000040000002d010000040000002d010000040000000201010
01c000000fb02a4£f0000000000009001000000cc0440002243616c6962726900000
000000000000000000000000000000000000000000000040000002d01010004000
0002d010100040000002d010100050000000902000000020d00000032025600000
00100040000000000c800c8002000360005000000090200000002040000002d0100
00040000002d010000030000000000 31H + 21H 42He + 10n?

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

Kpurepun ouenku:

- «5» cTaBUTHCS 32 pabOTY, BBHITIOJHEHHYIO MOJIHOCTHIO 0€3 OMMOOK M HEJOUETOB.

- «4» cTaBUTBHCA 32 PadOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIWYWU B HEW HE
OoJiee oJlHOM TpyOON M OAHON HerpyOoi OMMOKH W OJHOTO HejoueTa, He Ooliee
TpeX HEI0YETOB.

- «3» CTaBUThCA, €CIU CTYJCHT MPAaBUIHHO BBIMOJHUI HE MeHee 2/3 Bcel paboThl
WIK JONYCTHI He OoJjiee ofHOW TrpyOoM OmMOKM M JIBYX HEI0YETOB, He Oosee
OJIHOU TpyOol M ojHON HerpyOoi ommoOKu, He Ooyiee TpeX HErpyObIX OIIMOOK,
OJIHOM HerpyOoi OMMUOKH U TPEX HEIOUETOB, IPU HATUYUU 4-5 HET0YETOB.

- «2» CTaBUTHCS, €CIIU YUCIIO OMIMOOK U HEJOUYETOB MPEBBICUIIO HOPMY OIIEHKH «3»
WJIM TIPABUJIHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.



Tabanna 3 - Popma nHPOPMANMOHHON KAPTHI 0aHKA TECTOBBIX 3aJaHUI

HaumenoBanue Bcero KomuuectBo dopm T3 Kontponupyembie
pa3zienoB T3 KOMIICTCHIINHN
OTKpbITOrO | 3aKpBITOTO Ha YnopsigoueHue
THIIA THIIA COOTBETCTBUC
Pazgen 1. Mexanuka 3 3 OK 01-OK 07; JI.1.-
JL6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Paspnen 2. MoaekyasipHast 2 2 OK 01-OK 07; JI.1.-
(pusuka u 0CHOBBI JI.6.; M.1.-M..6.;
TePMOAUHAMUKH I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Paznen 3. 5 5 OK 01-OK 07; JI.1.-
DJIeKTPOAMHAMHUKA JI1.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Paznen 4 Kosedoanus n 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3gen 5. OnTuka 1 1 OK 01-OK 05; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nen 6. DiieMeHTBI 1 1 OK 01-OK 07; JI.1.-
KBAHTOBOW pU3NKHU JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30




Ilepeuens Bonpocos (3agau)

JJIS1 IPOMEKYTOYHOM aTTecTaluu (IK3aMeH/3a4eT)

Teoperuyeckue BONpPOCHI

1. Mexannueckoe nBuxkeHue. OTHOCUTENBHOCTh ABMXKEHUs. CuctemMa orcuera.
MarepuranbHas TOUYKa.

2. PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHbIE NBHKEHUS ((POpMyJIbl U
rpaduKy, ONMKUCHIBAIOIINUE JAHHBIC IBUKCHMUS).

3. JIBuKeHHUEe 1O OKPYXKHOCTH C IIOCTOSSHHOM II0 MOZYJIK CKOPOCTBIO.

Kunemartuka JBUKEHHS KOJIECHOM Taphl.

Cuna. Macca. 3akonsl HeroTOHA.

3aKoH BceMUpPHOTO TAroteHus. ['paBuranmonHoe noje. Cuna tsokectu. Bec u

HEBECOMOCTb.

Cuna ynpyroctu. Cusia TpeHHUS.

Nmnynbce Tena. 3aKOH COXpAHEHUSI UMITYJIbCA U PEAKTUBHOE JIBU)KCHUE.

Pabota u momHOCTh. Mexanuueckasi SHEprus U €€ BUAbL. 3aKOH COXpaHEHUS

SHEPIUMu.

9. OcCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKOI TEOpUH rasa.

10.00bsicHeHHEe arperaTHbIX COCTOSHHUH BeEIIeCTBA HAa OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MPEICTaBICHUM.

11.Temneparypa, Kak Mepa CpeaHEd KUHETUYECKOW JHEPrUUM XaOTHUYHOTO
JBIKEHUST MOJIeKyJl. TepMoanHaMuueckas Iikana Temieparyp. AOCOIIOTHBIN
HYJIb.

12.Mopenb uneansHoro rasa. OcaoBnoe ypasHenne MKT.

13.HacsImieHHbIe 1 HEHACHIIIICHHBIE Taphl. BiaxkHOCTH BO3TyXAa.

14.Mopnenb ctpoeHus: KUAKOCTU. [I0OBEpXHOCTHOE HATSIKEHUE W CMAYMBAHUE.
Kanumnsipasie saBieHusI.

15.Mogenb cTpoeHus TBEPABIX Tesl. MeXaHn4eCKrue CBOMCTBA TBEPIBIX TEIL.

16.BHyTpeHHSsT DdHEprus W crnocoObl €€  m3MeHeHus. IlepBbli  3aKoH
TEPMOJUHAMUKHU.

17.11punmun geiictBus TernoBod mamuubl. KII/ TemioBoro asuraresnsi.

18.B3auMoielicTBUE 3apsHKEHHBIX TEJl. DJICKTPUUYCCKUM 3apsi/l. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsia.

19.3akon Kynona. DnekTpuueckoe noJjie v €ro XapaKTEPUCTUKH.

20.2nekTpuueckas éMKocTb. KonaeHcaTopsbl.

21.TTocTtostHHBIN 251eKTpUUeCKUil TOK. Cuia Toka, HaIpssKEHUE, JIEKTPUUECKOe
CONPOTUBJICHUE.

22, [TapamienbHOEe M MOCIEAOBATEIBLHOE COETUHEHHE
MIPOBOJHUKOB

23. 3akoH Oma Ui y4acTKa LENW WU TOJHOW LENH.
O/1C ucrounuka Toka.

24.PaboTa 1 MOIITHOCTh ITOCTOSIHHOTO TOKa. 3akoH J[»koyis-JIeHma.

25.11onynpoBOHUKH. CobOcTBeHHas U npUMecCHast IPOBOJIUMOCTH

o b
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MOJyIIPOBOJHUKOB

26. Marautaoe nosie. MarHuTHOE MOJIE TMOCTOSHHBIX
MAarHMTOB YU MarHUTHOE IOJIE MPSIMOTO TOKA.
27. Nuaykuyst MarHuTHOTO 1oJisi. MarHuTHBIN MOTOK.

28.Cuna Amnepa. 3akoH Amrepa.

29.5BneHne 3JIEKTPOMArHUTHOM HMHAYKIIMM M 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunu dapazes.

30. [IpaBuiio Jlenma.

31.BuxpeBoe aneKTpuyecKoe moie.

32.Camounnaykius. IJ1C camounaykiuu. MHIYKTUBHOCTh. DHEPTUsi MATHUTHOTO
HOJIAL.

33.MexaHnndeckue KoaeOaHusi U UX XapaKTEPUCTHUKH.

34.CBoOoHbIC M BBIHYKICHHBIC KosieOanus. Pesonanc. Konebanus MoCTOB.

35.1IpeBparieHue HEPruu Ipu KoJieOaTeIbHOM JTBUKEHUU.

36.Mexanuueckue BOJIHbL. Buabl BOJH XapaKTEPUCTUKHU BOJIH. 3BYKOBBIE BOJIHBI.

37. CBOOOJHBIC 2JICKTPOMAarHUTHBIE KOJCOaHUS B
koHType. llpeBpamienue »Heprum B KonebarenbHOM KOHType. dopmyna
TomcoHa.

38. [Tepemennslii Tok. [lonmyyeHne nepeMeHHOro Toka

39. AKTHBHOE COMNPOTUBJIEHUE B LENU MEPEMEHHOTO
TOKa. /[efcTByroLIMEe 3HaYEHUs TOKA U HanpspKeHusi. MOIHOCTh IEPEMEHHOTO
TOKA.

40. Karymka HWHIYKTUBHOCTM B LENH IEPEMEHHOTO
TOKaA.

41. KonzaeHcarop B 1ienu nepeMeHHOro TOKa.

42.Tpanchopmarop. [lepenaua u pacnpeneneHue 3MEKTPOIHEPTUH.

43.O1€KTpOMArHUTHOE  IOJ€ W DJIEKTPOMArHuTHbE  BOJNHBL.  CKOpPOCTH
AIEKTPOMArHUTHBIX BOJIH.

44. ®du3nyeckre OCHOBBI PAANOCBS3U.

45. DJIeKTpOMarHuTHasi npupojga cBera. CKOpOCTb
cBeTa. 3aBUCUMOCTh MEXKIY IJMHHOM BOJH M YaCTOTOM 3JIEKTPOMAarHUTHBIX
KOJICOaHMIA.

46. 3aKoH OTpa)K€HUs U mpesiomiieHus ceeta. [lonHoe
OTpa)XE€HUE CBETA.

47. WUnuTtepdepenius cera, nupaxius cBeTa.

48. Jucniepcusi ceTa.

49. [Tosstpusanus ceera.

50. [Ikana 371€KTPOMArHUTHBIX U3JTYUEHUI.

51.KBanToBas npupoaa ceera. KBanrosas runoresa [lnanka.

S52. ®oroaddexr, ero  3akoHb.  [IpumeHeHUE
dhoroaddexra.

53. VYpasaenue DitHiTeitHa 11t poTodaddexra.

54 Mopens atoma Pesepdopaa u bopa. YpoBHu 3Heprun B atome. M3nydenue u
MOTJIOIIEHUE SHEPTUU aTOMOM. KBaHTOBaHNE SHEPTUU.
S5.I1puHUMI AEUCTBUSA U UCTIOJIb30BAHUE JIa3epa.



56.PaanoakTUBHBIE U3TYUYEHUS U UX BO3JICUCTBUE HA KUBbIE OPTaHU3MBI.

57. CocraB atomubIx sifep. SAnepubie cuibl. [ledext
MacChl. JHEPTHUsl CBSI3U AaTOMHBIX SITIEP.
58. SAnepHble  peakuuH. ODHEPreTUYECKH  BBIXOJ

anepHou peakuuu. Llennas peakius aeneHus.
59.TepMmosiiepHbIE peaKkIuu



KauecTBeHHBIE 3a1a4N

1. Bemocuneguct enmer mo poBHOW mnpsimou gopore. Kakme neranum Benocuriena
JBIKYTCS OTHOCUTEIBHO 3€MJIM IO MPSIMOJUHEHHBIM TPACKTOPUSIM, a KaKhe —
0 KPUBOJIMHEWHBIM?

2. OT Kakoil CKOpPOCTM — CpEOHEW WM MIHOBEHHOM —— 3aBUCHUT CTEIICHb
MOBPEXKIECHUS aBTOMOOWISI TIPU aBapUHOM CTOJIKHOBEHUHU C MPEMSTCTBUEM Ha
CBOEM ITyTH?

3. /IBa moe3na uayT HaBCTpeuy APYT APYTY: OJUH — Pa3TOHSIETCS B HAIPABJICHUHU Ha
ceBep; IPyroil — TOPMO3HUT B I0’)KHOM HarpapiieHUU. Kak HanpaBlieHbl YCKOPEHUS
I10€310B?

4. Tpu Tena OporieHsl Tak: NepBoe — BHU3 0€3 HayalIbHOM CKOPOCTHU, BTOPOE —
BHH3 C HAYaJIbHON CKOPOCTHIO, TPEThbe — BBEPX. OAMHAKOBBI JIM YCKOPEHUS ITUX
Ten?

5. SABisieTcs M JIMHEWMHAs CKOPOCTh IMOCTOSSHHOM BEJIWYMHOMW MPU PABHOMEPHOM
JBUKEHUH TeJa M0 OKPYKHOCTHU?

6. [Touemy Henb3s mepederaTs yauily repes 0JuM3Ko UAYIUM TpaHcrmopToM? B dem
IpUYMHA TOTO, YTO BOJUTEb HE MOXKET Cpa3y OCTAHOBUTH aBTOMAITHNHY ?

7. bapon Mrionxray3eH yTBepxAasl, YTO BbITAIIMI caM ceOst u3 0010Ta 3a BOJIOCHI.
O060CHOBAaTh HEBO3MOYKHOCTB ATOTO.

8. Temnoxoma nMpy CTOJIKHOBEHUH C JIOJKOH MOXKET MOTOMUTH €€ 0€3 BCSIKUX I ceOs
noBpexaeHud. Kak 3T0 coriacyercs ¢ paBEHCTBOM  MOJYJEH  CHII
B3aUMOJICUCTBUS?

9. Kakas cuna 3actaBisieT 3eMITt0 U IpyTHUE TUIAHETHI IBUTaThCcsl BOKpYT ConHua?

10. Mexny AByMs TejlaMH JEWCTBYET CUja BCEMUPHOro TsAroteHus. Ecimu maccy
OJIHOTO M3 TeJl YBEJIWYUTh, HAMPUMEDP BIBOE, a PACCTOSHUE MEXIY TeJlaMHU
COXpPaHUTh MPEKHUM, TO HU3MEHUTCS JIM CHJIa TATOTEHUS Mexay Humu? Ecin
U3MEHUTCS, TO KaK?

11. [IputsruBaercs nu 3emJIsi K BUCSAIIEMY Ha BETKE 070Ky ?

12.WmeeT mm Bec Opycok, Jexaniuid Ha croje? [Tagaromuii co croa?

13. Tlouemy majiarOT HA 3€MIIIO KAarUIM IOXsl, KPYITUHKY Tpajia?

14. Korna BO3HUKAIOT CHJIbI TPEHHUS MOKOA? CUJIBI TPEHHSI CKOJIBXKEHUSI? CHUIIBI
TpEHUs KaueHus?

15. IlpuBeauTe mpUMeEpHI, KOTJIa TPEHHUE BPEIHO M KOT/Ia TIOJIC3HO.

16. Ha cronuke B BaroHe moesjaa JiekaT KopoOka KoH(eT u s6s0ko. [louemy B
HaJaJie JBUKEHUS S0JIOKO TIOKATHIIOCh Ha3aJ (OTHOCUTEIIBHO BaroHa), a KOpoOka
KOH(eT ocTanach Ha MecTe?

17. Tlouemy myns, BBUICTEBINAs W3 PYXKbsS, HE MOXKET OTBOPUTH IBEPh, HO
npoOMBaeT B HEW OTBEpCTHE, TOrJa Kak JAaBICHUEM Naiblia JIBEPb OTBOPHUTH
JIETKO, HO MPOoJieiaTh OTBEPCTHE HEBO3MOMKHO.

18. CoBepiiaeT 11 pabOTy CHJIa TSAXKECTH, NEHCTBYIOIIAsS HA KHUTY, JIEXkKAIIyl0 Ha
crone?

19.Manbuuk B ogHoM ciy4ae mnpomien 100 m, a B Ipyrom — mpoOexan Takoe e
paccrosinrie. OIMHAKOBBIC JIU MOITHOCTH OH pa3BUBAN?

20. Kamenp OpolieH BepTUKaJIbHO BBepX. Kakue mpeBpalieHuss >HEpruu
MIPOUCXOIAT MPH TOJIETE KaMHs?



21. JlerkoBoit u rpy30BOM aBTOMOOWIM JBHXYTCS C OJUHAKOBBIMU CKOPOCTSIMHU.
Kaxkoit n3 Hux o6agaeT 6oJbleld KHHETUYEeCKON YHEPTrUei?

22. Bojga KUIUT B OTKPBITOM cocyze. M3menuTcs M macca KUIAKOCTA BO BpeMsi
KUTICHUS?

23.Yem 00BsCHAETCS paclpOCTPAHEHUE B BO3/IyX€ 3a11aX0B O€H3MHA, TyXOB U JPYTUX
BEILIECTB?

24. Kak u3MeHUTCS JaBJICHUE UICATBHOTO ra3a Mpu YBEIIMUYEHUN KOHIIEHTPAIUU €T0
MOJIEKYJ B 2 pasa, €ClM CpPEelHss KBaApaTHYHAs CKOPOCTh MOJIEKYJ OCTaeTcCs
HEU3MEHHOW?

25. Ha 4gro pacxomyercs OoJblie SJHEPTUH: HAa HArpPEBaHWE BOJIBI WA ATFOMUHUEBOM
KaCTPIOJIU, €CJIU UX MACChl OJJMHAKOBHI?

26. Tlouemy jkele3HBIC M€Y CKOpEE HArpeBalOT KOMHATY, YeM KUPIHUYHBIC, HO HE
TaK JOJIT'O OCTAIOTCS TEIUIBIMU?

2'7. MoXHO 1 B METHOUM KaCTpPIOJIe pacIlJIaBUTh CTATBHYIO J€TaIb?

28. B kakom ciry4ae MOXHO MOJIYUYUTh OOJIbIlIee KOTUYECTBO TEIUIOTHI: CxKuras [ Kr
OcH3MHA WK [ KT KAMEHHOTO YTJIsi?

29. Kak ¢ mnoMoIlbl0 KOMHATHOTO TEPMOMETPA OMNPEACIUTh OTHOCUTEIHHYIO
BJI&KHOCTb B MIOMEILIEHUU?

30.ITouemy npu nepeBo3Ke OEH3MHA U JPYTUX JIETKO BOCILIAMEHSIOIINXCS BEIIECTB K
[UCTEPHE MPUKPETUISIIOT METAUTUYECKYIO 1ET1b, KACAIOIIYIOCS 3€MIIH?

31. . Kax usmenumcs cuna 63aumooetcmeusi 08YX MOUEUHbIX IJeKMPUYeCKUX
3aps008 npu yMeHbUleHUU paccmosiHus medxncoy Humu 6 2 pasza? Buvlibepume
NPABUTILHBLL OMEEN.

32.Pa3zmepbl MeOHO20 U dHcene3n020 npoeooos oouraxkosvl. ConpomusieHue KaKoeo
nposooda boaviue?

33.Hanpsoicenue Ha KoHYyax npo8ooOHuKa yseauuunu eosoe. Kax uzmenunace cuna
MmoKa, npomexaue2o 8 NPOBOOHUKe?

34.Yem onacro kopomkoe 3aMblKaHue 31eKmpudeckux npoeooos?

35.1Ipusedume npumepuvl UCNONL308AHUSL MENTOBO20 OCUCMEUSL MOKA 8 OblMY.

36. [locnedosamenvHo coedunenHvie MeOHAs U JHcele3HAsl NPOBOJIOKU OOUHAKOBOU
ONIUHBL U CeYeHUusl NOOKIIOUEeHbl K AKKyMyaamopy. B kaxoi uz Hux evloenumcs
bonbuLee KoIUuwecmeo meniomol 3a 0OUHAKOB0E 8peMs?

37.1loueMy BOKpYr SJEKTPOJIUTA HET SJIEKTPUUECKOTO TOJISI, XOTSI BHYTPU €ro
MMEIOTCS 3apsIKEHHbBIE HOHBI?

38.Kakoro tuma — 31€KTPOHHAs WIH JAbIPOYHasi — OyJeT MPOBOJIUMOCTb T€pMaHuUs,
€CJIM K HeMY I00aBUTh B HEOOJBIIUX KOJUYECTBAX [IUHK?

39. Kak B3auMOJCICTBYIOT TOKH, HAMPaBJIEHHbIE TaK, KaK YKa3aHO Ha pUCYHKE?

® O ® ®

40.Kak u3Menutcst cuiia Amriepa, JeUCTBYIONAs HA MPSMOJIUHEUHBIA MPOBOJHUK C
TOKOM B OJHOPOJHOM MArHMUTHOM TIOJIE TpPH YBEIUYEHUUM CHJIBI TOKAa B
npoBoAHUKEe B 3 paza? [IpoBOJHHMK pacroyioK€H MEePNEeHIUKYISIPHO BEKTOPY



WHTyKIIWH.

41.Kakne 3aTpyJaHEHHsS BCTpeTHia OBl DJIEKTPOTEXHHWKA, €Clid OBl BO3AYX OBLI
XOPOIIHUM IMPOBOJHUKOM 3JIEKTpUYECTBA?

42.Kak W3MEHHTCS Chja, JEMCTBYIONIAs HA NPSIMOJIMHENHBIN ITPOBOAHUK C TOKOM B
OJIHOPOJIHOM MarHUTHOM TOJI€ TIPU YBEIWYEHUU UHIYKIIUH MAarHUTHOTO MOJIS B 2
pa3a? [IpoBOIHUK pacmonoKeH NEPHEHAUKYIIPHO BEKTOPY MHIAYKIUH.

43.B 51eKTpUYECKYIO LI€Nb BKJIIOUYEHA KaTyIlKa, MO0 KOTOPOW MPOIyCKalOT CHayaja
NOCTOSIHHBIM, a 3aTeM IEepeMEHHbI TOK. B kKakom ciydae KaTyllika Harpeercs
0ombIIe?

44.00bICHUTE IPOUCXOKICHUE COTHEUHBIX U JTyHHBIX 3aTMEHHI.

45.M3mepeHus mokasalid, 4To JUIMHA T€HU OT MpeaMeTa paBHa ero Bbicote. KakoBa
BbIcOTa COJHIIA HAJl TOPU3OHTOM?

46.Ha pucyHnke n300paxeHO IpeJIOMJICHHE Jyda CBETa Ha TpaHulle AByX cpea. Kakas

cpella ONTHYECKHU Oosee mIoTHas?
I

//
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47.Yron MexIy MaJalliuM U OTpaxEeéHHbIM Jydamu coctaBisger 50°. Ilox xakum
YIJIOM K 3€pKally aJaeT CBET?

48.Kaxum obpazom ycmpaHuaiomes maxkue HeOOCmamKu 21d3d, KaK O1u30pyKocms u
0AIbHO30PKOCMb?

49.00bsacHUTE, YEM BbI3BaHA Pay’KHas OKPACKa MbUIbHBIX ITy3bIpeii?

50. Kakum o0pazomM MOXHO OOBSCHUTh OTKJIOHEHHE KOMETHBIX XBOCTOB IpHU
MPOXO0XKJAeHUU KoMeThl BOIU3u ConHua?

51. JlaBneHue cBeTa Ha YEPHYIO MOBEPXHOCTh B JBAa pa3a MEHbIIE, YEM Ha
oenyto. [louemy?

52.I1pu OGe3zo6naunom HeOe HOYM OOBIYHO XOJIOJHEE, YeM MpU OOJIAUHOM.
[Touemy?

53.KakoB cocras nzoromnos meona 20Neq(, 21Ne10 u 22Nejg? Yro XapaKTEPHO I

U30TOIIOB OJHOTO JIEMEHTa?
PacuérHble 3a1a4u

1. ABTOMOOWJIb YyJansercs OT MOCTa, JBHUIasiChb PaBHOMEPHO H
NPSIMOJIMHEWHO CO CKOpocThio 72 kM/4. Ha kakom paccrosiHuu OT
MOCTa OKaxkeTcsi aBTOMOOWIb yepe3 10 ¢, ecin B HayajabHBIN
MOMEHT BPEMEHU OH HAaXOJAWJICA OT Hero Ha pacctostHuu 200 m?

2. KakoB Moaynp BekTOpa yCKOPEHHUS aBTOMOOWJISL P TOPMOKEHUH,
eciu rpu ckopoctu 108 KM/4 BpeMs OJIHOTO TopMoxkeHust 15 ¢?

DneKTponoesn, OTXOAAIIMMN OT CTaHIMH, B TeueHue 0,5 MUH JBHUTrajics C yCKOPEHUEM

0,8 M/c2. OnpeenuTe MyTh, KOTOPbIi OH TIPOIIIEN 32 3TO BPEMS, g, /&%
M CKOPOCTh B KOHIIE 3TOT'O MYyTH. 24
3. Pacckaxxute 0 JBIKEHUM Tena, Tpaduk 11

NPOCKIMH YCKOPEHHSI KOTOPOTO M300pakeH Ha




Uy M/C

PHUCYHKE.
4. PacckaxxuTte O JBIDKEHUW TeNa, TpaduK MPOEKIUA CKOPOCTH
KOTOPOTr0 U300pa)KeH Ha PUCYHKE

|

3

5. Teno ynano ¢ BeicoThl 45 M. Onpenennure Bpems aJeHuUs.

6. ABTOMOOWJIb JABMKETCS IO 3aKPYrJIEHUIO J0poru paauycom 120 m
cO cKopocThio 36 Km/4. UYemy paBHO UEHTPOCTPEMUTENBHOE
YCKOpEHHUE aBTOMOOWIIS?

t;C

7. Cuna 60 H coobmiaer Temy yckopernme 0,8 m/c2. Kakas cuia

COOOLIUT ITOMY Telly ycKopeHue 2 M/c2?

8. Ilpyxwuna ¢ koddpdummentom xectkoctu 100 H/M mox neiictBuem
HEKOTOpON cuibl yanuHuiach Ha 5 cM. KakoB koadduimeHT
KECTKOCTH JIPYroil MpYy>KUHBI, KOTOpas MOJl JCHCTBHEM TOU XKe
CWJIbl yIuIMHUIAach Ha 1 cm?

9. KakoBo paccrostnue Mmexay mapamu Macco 100 kr kaxkablid, eciu
OHM IPUTATUBAIOTCS APYT K IPYyTy ¢ cuioil, pasHoit 0,01 H?

10. Bec nepessinnoro smmka 400 H. YUtoObl ero cIBUHYTH C MeCTa,
notpedoBanoch  npunoxkutb cwiry 200 H.  Onpenenurte
KO3 (PUIIEHT TpEeHUs.

11. J/IBa mapuka OJMHAKOBBIX MAacC PAaBHOMEPHO KATITCS IO CTONY.
CkopocTh niepBoro mapuka 1 M/c, CKOpocTb BTOpPOro Imapuka — 2,5
M/c. IMITyJIbC KaKOTO IIapuKa OOJIbIIEe U BO CKOJIBKO pa3?

12.0npenenute paboTy, COBEpIIAEMYIO IMPU MOIBEME TeJla Maccoi 4 Kr
Ha BbIcOTy 120 cMm.

13.CamMocBanl mpu MEepeBO3Ke rpy3a pa3BuBaeT MoilHOCTh 30 kBT.
Kaxkast paboTa coBepiiaercs UM B TedeHue 45 MUH?

14.Ha npyxwune noasemied rpy3 300 kr, o AecTBUEM KOTOPOTO OHA
yAJIMHUATIACh Ha 6 cM. Ompenenutre 3HEPruto AePOpMUPOBAHHOM
MPY>KUHBI.

15.Kamensb, OpoIeHHBIN ¢ TOBEPXHOCTH 3€MIJIA €O CKOpocThio 10 m/c, B
BEPXHEH TOUKE TPaeKTOpUH 00J1a/1al KWHETUYECKOM dHepruei 5 Jx.
OnpenenuTe Maccy KaMHS.

16.Teno 6poweno sepmukanvro 86epx co ckopocmuio 20 m/c. Ha xaxoii
gvicome e20 KUHemu4ecKkas duepausi 0yoem pagHa NOmMeHyuaibHou?

17.0npenenure Maccy OJTHOW MOJIEKYJTY BOJBI.

18. B cocyne maxomutca ra3 npu temneparype 273 K. Onpenenure
CPEIHIOK KHUHETHYECKYIO DSHEPrUi0 XaOTHYECKOTO JIBHUIKEHUS
MOJIEKYJI Ta3a.

19./[6a oounaxoswix moueunvix 3aps0a 63auMo0eUucmayom 6 8aKyyme ¢
cunou 0,1 H. Paccmosinue medxncoy 3apsioamu pasno 6 m. Hatimu



BEUUUHY IMUX 3aPA008.
20.B nexomopoii mouke nons Ha 3apsao 3 HKn oeiicmeyem cuna 0,6
mxH. Hatimu nanpssicennocms nojisi 8 5mou mouxe.
B nacnoprte konaeHcaropa ykazano: «150 mx®, 200 By . Kakoit Haubosbminii

JOIYCTUMBII 3JIEKTPUUYECKUN 3apsi]i MOKHO COOOUIUTh JAHHOMY =
1

KOHJEHcAaTopy?

21.Haliiure SKBUBAJICHTHYIO €MKOCTb CXEMBI, €CJIH
C1=22Mk D, Co=1Mk®, C3=3MKD

22 Konnencaropy emkoctbio 10 Mk® coobmmmu 3apsang 4 MkKi.
KakoBa sHeprus 3aps:KeHHOTI0 KOHAeHcaTopa?

23.Conpomuenenue anomurueso2o npogooa oaurou 0,9 km u ceuenuem

C,

10 mm2 pasno 2,5 Om. Onpedenume e2o yoerbHoe conpomusieHue.
24.Paccuumaume cuny moka, NpoxXooawe2o no MeOHOMY HpOBOOy
onunoti 100 m u nnowadwsio nonepeunozo ceuenus 0,5 mm2 npu
Hanpsxceruu 6,8 B.
25.0npedenume conpomugnenue 21eKmpuUlecKoli 1amnsl, CUula moxka 6
komopoti 0,5 A npu nanpsocenuu 120 B.
Haiioume conpomuenenue oomomxku amnepmempa, cuia moxka ¢ komopoti pasia 30

A npu nanpsasxcenuu na 3axcumax 0,06 B.

Haiinure o6mee conporuBnenue 1enu, ecid R1=4 Owm, Rp=12
Om, R3=50M, R4 =11 Om.

Axkkymynstop motonukia umeet IJ1C 6 B u BHyTpennee conpotusienue 0,5 Om. K
HEMY NOAKJIIOUEH peocTaT conpotusiaeHueM 5,5 OMm. Halinure cuily Toka B peocrare.

Ornpenenute cUily TOKa IpU KOPOTKOM 3aMmbikanuu Oataperiku ¢ 3J1C 9 B, ecnu npu
3aMBIKaHHMM €€ Ha BHEIHEE cONpoTuBIeHnE 3 OM TOK B LIeNH paBeH 2 A.

26.B cnupanu  21eKMPONIUMKY,  BKIIOUEHHOU 8  pO3emKy C
nHanpsiscenuem 220 B, npu cune moka 3,5 A evidenrunocy 690 x/l{ow
mennomul. CKOIbKO 8pemeHU Oblia 6KII0YEHA 8 cemb NAUmKa?

277.Kaxoea unoykyus macHumHo20 nois, 8 KOMOPOM HA NPOBOOHUK C
mokom 8 25 A oeiicmeyem cuna 0,05 H? /{nuna axmugHot wacmu
nposoonuxka 5 cm. Hanpaenenue nunutl uHOYKYuu U moxa 63aumHo
NnepneHOUKYIAPHbI.

28.Kakyto /IMHY aKTUBHOM 4YacTH JOJKEH UMETh MPOBOJAHHUK, YTOOBI
pU TEPEMEIIEHUN €r0 CO CKOPOCThIO 15 M/C mepneHauKyJIspHO
BEKTOpPY MAarHuTHOM wuHAYyKuuu, paBHod 0,4 Tn, B Hem
Bo30yxnanace DJIC nnaykmuu 3 B?

29.Yepe3 KaTyliKy HMHAYKTUBHOCTBIO 3 ['H MpOTEKaeT MOCTOSHHBIN
DIEKTPUYECKUH TOK cuiion 4 A. Uemy paBHa 3HEPryusi MarHUTHOTO
ITOJIS] KaTYIIKU?



30. Ilo rpaduky, mpuBeneHHOMY Ha PHUCYHKE, HAWTH aMIUTUTYY,
nepuoJl U 4YactoTy  koseOanuid.  Hammcarb — ypaBHeHHe
rapMOHUYECKUX KOJIeOaHUM.

A x,cM

0 t,c_;
2 6 10
-10

31.Ilo rpadpuky, npuUBEIEHHOMY Ha PHCYHKE, HAWTH aMIUIUTYAY,
nepuoJl M 4YactoTy  kosebOanuid.  Hammcarb — ypaBHeHHe
rapMOHUYECKUX KOJIEOaHUM.

A x, CM
15
10
5 LN Lol N
- b8
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32. Omnpenenure MUKINYECKYIO YACTOTY KoJIeOaHUN B KOHTYpeE, €Cliu
€MKOCTh KOHJeHcaTopa koHTypa 10 MK®D, a MHIYKTUBHOCTH €rO
katymku 100 mMIH.
33.IHOyKTUBHOCTh 51 €MKOCTb K0J1€0aTeNTbHOTO KOHTYypa
coorBeTcTBeHHO paBHbl 70 ' m 70 mx®. Onpexnenure nepuon u
4acTOTy KoJIcOaHHI B KOHTYPE.
34.T1o rpaduky, n300pax€eHHOMY Ha PUCYHKE, OMPEIEIUTE aMILTUTY Ly
O/C, nepuon u yactoty. Hanummure ypasuenue IJ1C.
é, B
90| _
60 ] :
P 03]
0 011 E’ 655 te

35.3HaueHne cUIbl TOKA, U3MEPEHHOE B aMIIepax, 3aaH0 YPaBHEHUEM

i=2,6sin 5T, rye t BeIpaxkeHO B ceKyHaax. OnpeaennTe aMIUIATY1y CHIIBI TOKa,
YacTOTY U MEPUO/I.
3HaueHue CUJIbl TOKA, K3MEPEHHOE B amMIlepax, 3aJJaH0 YpaBHEHUEM

1=0,28 sin
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06050107000801090a0b0c01010000000203000000000000000000000500000001020
30000000000000000000451910901010101010101010101010101000000010101010
10101010101010101000000010101010101010101010101010000000101010101010
10101010101010000000101010101010101010101010100000001010101010101010
10101010100000001010101010101010101010101000000010101010101010101010

10101569109040000002701£fff030000000000t. Otpesenure AeHCTBYOLIES
3HA4YEHHUE CUJIBI TOKA.

[lepBuuHas 0OMOTKa MOHMXKAKOIIETO TpaHCchopmaTopa ¢ KodphunueHToM
TpaHnchopmanuu 5 BKIIOYEHA B CeTh ¢ HampspkeHuem 220 B. Onpenenute
HaNPsSOKEHUE HA 32KMMaX BTOPUIHOU OOMOTKH.

JIy4, oTpakKE€HHBIN OT MOBEPXHOCTHU CTEKJIA C MOKa3aTesneM npeiomienus 1,7,
o0Opa3yeT ¢ MpeTOMIIEHHBIM JIy4OM MPAMOU yroy. OnpeaenuTs yroi NajeHus U yroil
MPEITOMIICHHUSL.

3 6. OrnpenenuTh HauOOJIBIIYI0 CKOPOCTh 3JIEKTPOHA, BHUICTEBILETO U3 11€3Hs1, IPH OCBEILEHUH €ro CBETOM C JUIMHOU BOJIHBI 400 HM.
37.Bo uyTOo mnpeBpaiaercs 23 8U92 mocjie o-pacmaga M JIBYX [3-
pacnagoB?

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

Kpurepun ounenku:

Otmetka «5» - OTBET Ha TEOPETUYECKHI BONPOC BEPEH U JOCTATOYEH MO 00BEMY,
00BbsSICHEHNE KaueCTBEHHOM 3a7aul HE COJIEPKUT MPOTHUBOPEUUH, pacuéTHas 3ajada
penieHa u oopmiieHa BEPHO.

Otmetka «4» - OTBET Ha TEOPETHYECKUU BONPOC BEPEH, HO HE JIOCTATOYEH IO
00BEMY, OOBSICHEHHE KAaYeCTBEHHOW 3aJjadl HE COJCPKUT SBHBIX MPOTHUBOPEUUH,
pacu€THas 3aja4ya pemieHa u opopmMiieHa BEpHO, HO UMEET TOTPEIIHOCTH B pacuérax,
HETOYHOCTH, HETOPAOOTKH B O(DOPMIICHHH.

OtMmetka «3» - OTBEeT Ha TeopeTUueckui Borpoc coctaBisier 10 50% wmatepuana,
MIpU PEIICHUU PacYETHOM 3a/1aui HET BBIUYMCICHUS Pa3MEPHOCTH, WU HEMTPABUIIbHBIN
MaTeMaTU4YeCKUil pacy€T, Wiy 3ajava JI0BEJEHA TOJIbKO 0 (PU3NYECKOTO PEIICHHUS.

Otmetka «2» - BepHo BeimosiHeHo MeHee 50% o00bEma 3adaHus, HET 3HAHUS
(hU3MYECKUX 3aKOHOB, OTCYTCTBYET pPEIICHNE PACUETHBIN 3a/1auHu.



IIpuMmep opopMiIeHUs1 IK3aMEHALTMOHHOTO OUJIeTa

(HaI/IMeHOBaHI/Ie Cp€aHETO Hpoq)eCCHOHaHBHOFO yqe6H0r0 3aBeﬂeHI/I${)

PaccmoTpeHo muKII0BOI 3K3AMEHAIIMOHHBINA BUJIET
KOMHCCHEH Ne 1

« » 20 r. 0 JUCHUILINHE «DU3UKA»
JUTSL CIIEUATIBHOCTH:

IIpencenarein

®.1.0. Cemectp I (mu II)

«

YTBEPXKIAIO:
3am. 1upekTOpa
1o yueOHo# padorte

©.1.0.

» 20

T

O1ieHUBaeMbIE KOMIIETEHIIUNA

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

1. TlocrostHHBIN >neKkTprueckuii ToK. Cuia ToKa, HalpsHKeHHe, JJIEKTPUIECKoe

COIIPOTUBJIICHUC.

2. Kakue 3aTpyIHEHUS BCTpETUIA OBl AIEKTPOTEXHUKA, €CJIU OBl BO3AYX ObLT XOPOLINM

IIPOBOJHUKOM 3JIEKTpUYECTBA?

3. Haiigute oOmee conpoTtusnenue nenu, eciu R1=4 Om, R2=12 Om, R3=5Om, R4 =11

OMm.

IIpenonaBarein D.1.0.

(moanucky)




[Tpunoxxenne

HNudpopmanuonnoe odecrieyeHne 00y4eHusl.

[lepedenb ucnosib3yeMbIx yueOHbIX U3AaHui, IHTEpHET-pECypcoB, JOMOIHUTENBHON
JIATEPATYPHI
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