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1. HacnopT KOMIUICKTA KOHTPOJIBbHO-OIICHOYHBIX CPEACTB

OcBoenue conepxkanusg ydeOHo gucuumuiuael  «OVY.11. OU3UKA»
oOecrieuynBaeT JOCTIKEHUE CTYICHTAMH CIEAYIOIINX PE3YIbTaTOB:

JInunocToix (JI):
- JI.1. Pa3BuTHe YyBCTBA TOPJOCTH M YBAXKCHHUS K HCTOPUU U JIOCTUIKECHUSIM
OTEUYECTBEHHOM (DU3MYECKOM Hayk; (PU3UMYECKU TPAMOTHOE IIOBEJICHUE B
npoecCUOHANILHON ACATENBHOCTH W OBITY TpU oOpamieHuu ¢ npudopamu H
YCTPOMCTBAMHY,
- JI.2. 'OTOBHOCTH K MPOJIOJKEHUIO 00pa30BaHUs U TOBBIIICHUST KBATM(DUKAIIUU B
n30paHHON MPOQECCHOHATBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU
(bU3NYECKUX KOMIIETEHIIUN B 3TOM;
- JI.3. Pa3BuTHe yMeHHsS HCIOJIb30BaTh JOCTHXKEHHUS COBPEMEHHOHN (DU3UYECKOM
Hayku W (GUBUYECKUX  TEXHOJOTUWA  JJIi  TIOBBIIIEHHUS  COOCTBEHHOIO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOM MPOGECCHOHAIBHON JAESTEIHHOCTH;
- JI.4. YMenue caMOCTOSITENbHO MOOBIBATH HOBBIE ISl ce0sl (hU3MdecKrue 3HaAHUS,
UCIIOJIB3YS JIJISl 3TOTO JOCTYMHbIE HICTOYHUKH MH(POpMAIINH;
- JI.5. YMeHue BbICTpauBaTh KOHCTPYKTHMBHBIE B3AUMOOTHOLIECHUS B KOMaHJIE IO
pelIeHrIo O0IIKX 3a/1ay4;
- JI.6. YMmeHue ynpaBiATh CBOEH MO3HABATEIBHOW JIESITEIBHOCTBHIO, MPOBOAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJUICKTYalIbHOTO Pa3BUTHS,
MeTanpeaMeTHbix (M):
- M.1. Hcnonws3oBaHWE pPa3IMYHBIX BHJIOB IO3HABATEIBHOM JIEATEIBHOCTH IS
pemieHust (QU3MYECKUX 3aJad, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOuroZIeHUS, OMTMCAHMSI, U3MEPEHHUSI, SKCIIEPUMEHTA) U1l U3YUYEHHUS Pa3IMUHbIX
CTOPOH OKPYKaroUIEH JTEUCTBUTEIBHOCTH;
- M.2.Pa3zBuTHE HCHOJIB30BAaHHWS OCHOBHBIX HWHTEIUIEKTYaJbHBIX OIEpalHii:
MMOCTAHOBKH 3a7a4d, (JOPMYITUPOBAHMS THUIOTE3, aHATN3a W CHHTE3a, CpaBHEHUS,

0606H_[6HI/I$I, CUCTeMaTn3al, BbIIBJICHUA HPUYNHHO-CICACTBCHHBIX CBHSGﬁ,



MOKCKa aHAJIOTOB, (DOPMYIMPOBAHUS BBIBOJIOB JUIS U3yUEHHUSI PA3IMYHBIX CTOPOH
¢uznyeckux OOBEKTOB, SIBICHUW M TMPOLECCOB, C KOTOPHIMH BO3HHKAET
HE0OXOAMMOCTb CTAJIKUBATHCS B MTPOQECCHOHANIBHOM cdepe;
- M.3.PazBuTneymeHnss TE€HEpPUPOBATH MJAEUM M  ONPENENATh  CpPEICTBa,
HEO0OXOUMBbIE ISl UX peallu3allii;
- M.4. YMeHue Ucronb30BaTh pa3InyHble HCTOYHUKHU JIJIS TOJTYYeHUS (PU3UUECKOM
uH(bOpMaInK, OLEHUBATh €€ JOCTOBEPHOCTH;
- M.5. Ymenue aHanu3upoBaTh M MPEACTABIATH WHGOPMAIMIO B Pa3TUYHBIX
BUJIAX;
- M.6. VYmenue nyOJMYHO TPEACTABIATH  PE3YJbTAaThl  COOCTBEHHOIO
VICCJIEIOBAHUSI, BECTH JTUCKYCCHM, TOCTYITHO U TAPMOHUYHO COYETAsl COJEPIKAHUE
1 (hopMBbI IpeicTaBIsIeMON HH(POPMAIUK;

npeameTHbIx (I1):
- [1.1. ®opMupoBaHue NpeCTaBICHUNA O POJIM U MecTe (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHHE MUpa; MOHUMaHUE (PU3NYECKOM CYIIHOCTH HaOJIOJIa€MbIX BO
Bcenennoit  siBienuii, ponu  pusuku B GOPMHPOBAHUU  KpPyrozopa U
(YyHKIHMOHATIBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKUX 3aa4
- I1.2. ®opmupoBaHHE€  OCHOBOIIOJArarOMUX  (U3NYSCKUX  IOHSITHH,
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHI; YBEpEHHOE HCIOJIb30BaHHE (PU3NUECKOMN
TEPMUHOJIOTUH U CUMBOJIUKH,
- I1.3. ®opMupoBaHue BIAICHUS OCHOBHBIMM METOJIaMH HAYYHOT'O MO3HAHMS,
UCIIOJIb3yeMbIMH B (u3uKe: HaOMIOJEHHEM, ONUCAHUEM, HW3MEpPEHUEM,
HKCIIEPUMEHTOM,;
- I1.4. VYwmenus oOpabarbiBaTh pe3yJdbTaThl HW3MEPECHHM, OOHAPYKUBATh
3aBUCUMOCTh MEXIy (PU3MUECKUMHU BEIMYMHAMH, OOBSICHATH IOJyYECHHbIE
pEe3yAbTaThl U JAeNaTh BEIBOBI,
- IL.5. ChopmupoBaHHOCTH yMEHUS pemiaTh (GU3NYeCKre 3a/1a4u;
- IL.6. CdopMUpOBaHHOCTH YMEHHUS NPUMEHSTh IMOJTYYEHHBbIE 3HAHUS IS

OOBSICHEHHsI ~ YCIIOBUH MpOTEKaHWs  (PU3UYECKHX SBJICHUM B  IPUPOJIE,



npodeccuoHanpHOM chepe u UIST TPUHATHS TNPAKTUYECKUX PEIICHUH B
MMOBCEHEBHOM JKHU3HHU;

- [1.7. ChopmHpoBaHHOCTH COOCTBEHHOM MO3MUIMU 1O OTHOIICHHUIO K (PU3NYECKOn
nH(pOpMaIUH, OTyd4aeMO U3 Pa3HbIX HCTOYHUKOB.

JINYHOCTHBIX, 0CBANBACMbIX B pAMKaX Nporpammsl Bocnutanus (JIP):

- JIP2 TlposBasiomuii aKTUBHYIO T'PaXIAHCKYIO MO3HUIIUIO, JEMOHCTPUPYIOIIUI
MIPUBEPKEHHOCTh ~ MPUHUIWANAM  YECTHOCTH, IOPSAJOYHOCTH,  OTKPBITOCTH,
SKOHOMHMYECKH AKTUBHBIA M yYaCTBYIOUIUMWA B CTYAEHYECKOM U TEPPUTOPUATILHOM
caMOyTpaBJEHUH, B TOM YHCIE Ha YCIOBUSIX JO0OpPOBOILYECTBA, MPOTYKTUBHO
B3aUMOJICUCTBYIOIIUA U  YyYaCTBYIOIIMU B  JEATEIBHOCTH  OOIIECTBEHHBIX
OpraHU3aIUN;

- JIP4 IlposBiAronMid H JAEMOHCTPUPYIOIIMM YBaXXEHHE K JIOLIM TpPY.Ia,
OCO3HAIONINI [IEHHOCTh COOCTBEHHOTO Tpyaa. CTpemMsimuiics K GOpMUPOBAHUIO B
CETEBOI cpejie IMYHOCTHO U NMPOoheCCHOHATBHOTO KOHCTPYKTUBHOTO «IU(POBOTO
cuena;

- JIP23 Tlonmydenne OOydalOMMMHUCS BO3MOXHOCTH CAMOPACKpPBITUS U
caMopeann3anus JMYHOCTH;

- JIP30 OcytiecTBIsSONIANA MOUCK U UCIIOIb30BaHUE WH(POpMAIMKU, HEOOXOIUMOMN
Uit 9(QQPEKTUBHOTO BBIMOTHEHHUS PA3JIMYHBIX 337a4d, NPOPECCHOHAIBHOTO U
JMYHOCTHOTO PA3BUTHSL.

dopMoit aTTecTaluy 1Mo y4eOHOM NUCIUILTNHE SBIISAETCS YK3aMEH.



2. Pe3y.]'leaTbI 0CBOCHUA yqeﬁﬂoﬁ AUCHHUIIMHBI, IOJICKAllUE ITPOBEPKE.

B pesynbrare arrectanmM MO y4eOHOM JUCHUIUIMHE OCYIIECTBIIAETCS
KOMIUIEKCHAsI TMPOBEPKA CIEAYIOIINX YMEHHM W 3HAHHWM, a TaKXKe JIHMHAMHKA

KOMHeTeHHI/Iﬁ Hn JIMYHOCTHBIX

dbopmupoBaHUsS OOITHUX,

po¢eCCUOHATIBHBIX

PE3YIILTATOB B paAMKax IIpOrpaMMbl BOCIIMTAHHA:

PesynbraTel 00yueHus:

[Tokazarenu oueHKH
pe3yJbTara.

dopMa KOHTPOJIS
Y OLICHUBAHMUSL.

¥Y1. OmwmceBatb W OOBICHATH
(bu3rYecKue SIBICHUS U CBOMCTBA
TEN: JIBIKEHUE HEOSCHBIX TEI U
HCKYCCTBEHHBIX CITyTHUKOB
3emMiu; CBOICTBA rasos,
JKUJKOCTEM U TBEPIBIX Tel;
AIIEKTPOMArHUTHYIO HMHYKIIHIO,

pacnpoCTpaHEHUE
AJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBLIC  CBOMCTBA  CBETA;

U3JTy4YCHUE M TIOTJIONICHHE CBETA
aroMoM; (hoTOA(PEKT.

OnuceiBaer u 0OBSICHSICT
(bu3ndecKre sIBIICHUS U CBOMCTBA
TEJI: IBIDKEHWE HEOECHBIX TENl U
HCKYCCTBEHHBIX CITyTHUKOB
3eMiy; CBOMCTBa rasos,
KUJAKOCTEM W TBEPABIX TET;
ANIEKTPOMArHUTHYIO MHIYKITHIO,

pacnpoCcTpaHeHHe
3NEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIC  CBOMCTBAa  CBETQ;

M3ITyYCHUE W TIOTJIONICHNE CBETa
atoMoM; (POTorPGEKT.

Y CTHBIN OnIPOC;
JlabopaTopHas
pabora,
TectupoBanue;
CamocTosTeabpHas
pabora,

¥Y2. Orauyarh THOOTE3BI
Hay4YHBIX TEOPHUH.

oT

OTtanyaer TUIIOTE3bI oT
Hay4HBIX TEOPHH;
OpraHu30BBIBaTH COOCTBEHHYIO
JIEATEIILHOCTD, BBIOHpATh
THUIIOBBIE METOILI W CIOCOOBI
BBINOJTHEHUS

po¢eCCHOHAIIBHBIX 3a/1ad4,
orleHNBaTh WX 3(P(HEKTUBHOCTH
1 Ka4yeCTBO.

YcTHbIN 01poc;
JlabopaTopHas
pabora;
TectupoBanue;
CamocTtosTenbHas
pabora;

V3. Jlenats BBIBOABI HA OCHOBE
AKCIIEPUMEHTAIBHBIX JTAHHBIX.

Jlenaer BBIBOJABI Ha OCHOBE
AKCIMEPUMEHTAIBHBIX TAHHBIX;

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

Y4, llpuBoauTh  TPUMEpHI,

[TpuBoaut IPUMEDHI,

Y CTHBIN OIIPOC;




ITOKAa3bLIBAIOIIIE, 4TO:
HAONIOJICHUS M DKCIICPUMEHT
SIBIISIIOTCS OCHOBOMH IS
BBIIBIKEHUS TUIIOTE3 U
TEOPHIA, TTO3BOJISIOT IIPOBEPUTH
MCTUHHOCTD TEOPETHYCCKHUX
BBIBOJIOB; (DU3MYECKas TEOPHs
aeT BO3MOXKHOCTH OOBSICHATH
W3BECTHBIC SBJICHUS PUPOJILI U

IIOKa3bIBAIOIIINE, YTO:
HAOJIIOJICHUST W DKCIEPUMEHT
SIBIISIFOTCSI OCHOBOH IS
BBIABHIKEHHUS THUIIOTE3 u
TEOPHUH, MO3BOJISIOT MPOBEPUTH
MCTUHHOCTD TEOPETUICCKHUX
BBIBOJIOB; (hU3MYECKasT TEOPHS
JTaeT BO3MOYKHOCTH OOBACHSTH
W3BECTHBIC SIBJICHUS IPUPOJIBI U

JlaGoparopHas
paborTa;
TectupoBanue;
CamocrosiTenbHas
paborTa;

Hay4YHbIE GbakTel, | HAyYHBIE (axTsl,

IIPEACKA3bIBATD elle | IpeACKa3bIBaTh emne

HEHU3BECTHBIC SBJICHUSI. HEW3BECTHBIE SIBJICHUS.

¥5.  IlpuBomute  mpumepsl | [IpuBoaut IIPUMEDPBHI | Y CTHBIN OIPOC;

[IPAKTUYECKOIO HCIIOIb30BaHUs
¢u3nyecKuX 3HAHUN: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMUKH H
IIEKTPOANHAMUKHI B
DHEPIeTUKE; PA3JIMYHBIX BUJIOB
AIEKTPOMArHUTHBIX W3ITyYECHHUU
Il pa3BUTUSA  Paguo W
TEJIEKOMMYHUKALUH,

KBaHTOBOW (PU3MKHU B CO3JaHUU
AICPHON YHEPTETUKH, JTA3EPOB.

IIPAKTUYECKOIO HCIIOIb30BaHUs
(u3nyecKuX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKU U
AIEKTPOAUHAMUKU B
DHEPIreTUKE; Pa3JIMYHBIX BHUOB
ANEKTPOMArHUTHBIX W3JIyYEHHUU
Il Pa3BUTHA  Paguo W
TEJIEKOMMYHUKAIUH,

KBaHTOBOW (PU3MKHU B CO3JaHUU
SIZIEPHOM DHEPrETUKH, JIA3EPOB.

JlabopaTopHas
pabora;
TectupoBanue;
CamocTosTenbHas
pabora;

Ye. Bocnpuaumare u  Ha | BocipyHuMaer ¥ Ha OCHOBE | Y CTHBIM OIIPOC;
OCHOBE TIIOJIYyYEHHBIX 3HAHUM | ITOJTYYEHHBIX 3HaHuil | Jlaboparopnas
CaMOCTOSITEIILHO OLICHUBATH | CAMOCTOSITEIILHO OIICHUBAET | paboTa;
uHpOpMaIlnIo, colepKalytocs | uHpopmanmio, coaepxaiiytocs | TectupoBanue;
B COOOIIECHUAX CMN, | B COOOIIEHUSIX CMU, | CamocTosiTenbHas
WNutepHere, HayyHO- | UHTEepHeTe, Hay4HO- | pa0oTa;
MOMYJISIPHBIX CTATHSIX; MOMYJISIPHBIX CTAThIX;
Y7. llpumensars nonydeHHsle | [Ipumenser IIOJIy4YE€HHBIE | Y CTHBIN OIIPOC;
3HaHUS npu pEIICHUY | 3HAaHUS npu pemenuu | Jlaboparopnast
bu3nueckux 3aaad; CcrocoObl | PU3HUECKUX 3a/1a4. pabora;
BBITIOJIHCHUA. TectupoBanue;
CamocTosiTenbHas
pabora;
¥8.0npenenarsb xapakrep | Onpenenser Xapakrep | Y CTHBIN Onpoc;
¢usznyeckoro mporecca 1o | pusmueckoro  mporecca 1o | JlabopatopHas
rpaduky, Tadnuie, popmyie. rpaduky, Tadmure, popmye. pabora;
TectupoBanue;
CamocTosTenbHas
paborTa;
Y9. Usmepsats psa pusuueckux | MUsmepsier psag ¢usudeckux | YCTHBINA OMPoOC;
BEJINYVH, NIPEACTABIISAS | BEJIUYMH, npenacrasisis | Jlaboparopnast




pe3ynbTaThl ~ WM3MEPEHHH  C | pe3yibTaThl  WM3MEpPEeHHil ¢ | pabora;

Y4ETOM MX MOTPENTHOCTEM. Y4E€TOM HUX IMOTPEMIHOCTEM. TectupoBanue;
CamocTtosTenbHas
paborTa;

Y10. Ucnons3oBatk | Mcrionb3oBaTh MpUOOPETEHHBIE | Y CTHBIN OMPOC;

NpUOOPETCHHBbIE  3HAHUS U | 3HAHUS u YMEHUS B | JIabopaTopHas

yYMEHUsA B IPAKTUYECKOHN | IPAKTUYECKON NESITEIbHOCTU U | padoTa;

JESITETbHOCTH U MOBCEJHEBHOM | IOBCEIHEBHOW KU3HU. TectupoBanue;

KU3HU. CamocrosiTenbHas
pabora;

31. Cwmblicn NOHATUMN: | 3HAET CMBICIT MOHSTHHI: | YCTHBIN ONpPOC;

buzngeckoe sBJICHHE, | HU3NIECKOE aBienue, | JlJabopaTopHas

rUroTe3a, 3aKOH,  Teopus, | TMIOTe3a,  3aKOH,  Teopwus, | padoTa;

BEILIECTBO,  B3aUMOJCICTBHE, | BEHIECTBO,  B3aUMOJIEUCTBUE, | TecTupoBaHue;

AIEKTPOMArHUTHOE 1oJie, | 3JIEKTPOMArHUTHOE none, | CamocTosTenbHas

BOJIHAa, (POTOH, aTOM, aTOMHOE | BOJIHA, (POTOH, aTOM, aTOMHOE | paboTa;

A7po, MOHU3HUPYIOIIHE | AP0, MOHU3UPYIOIINE

U3JIyYeHUs, TUIaHeTa, 3Be3/a, | U3My4YeHUs, IUIaHeTa, 3Be3Ja,

rajakThka, Becenennas. rajakThka, Becenennasi.

32. Cwmbicn ¢dbuznyeckux | 3HaeT  CMbBICT  (PU3MYECKUX | Y CTHBIN OMpoOC;

BEJINYMH: CKOpOCTb, | BEJINUUH: CKOpOCTH, | JIabopaTopHas

YCKOpEHHe,  Macca, CWia, | yCKOpeHWe,  Macca,  cuia, | pabora;

UMITYJIbC, pabora, | UMITyJIbC, paborta, | TectupoBanue;

MeXaHU4YecKas SHEPrus, | MEXaHUYecKas sHeprus, | CamocTosTenbHas

BHYTPEHHSIS SHEPrusi, | BHYTPEHHSIS sHeprus, | pabora;

abcomtoTHas TeMmIiepaTypa, | abcomroTHas TeMIeparypa,

CpCAHsAsd KMHCTHYCCKAs OHCPIUA
qaCTul BCIICCTBA, KOJIHMYCCTBO

CpCOHAA KHHCTHYCCKAA DHCPIUA
qacTul BCIICCTBA, KOJIHMYCCTBO

TEIUIOTHI, AJIEMEHTAPHBIN | TEIJIOTHI, DIIEMEHTAPHBIN

DIEKTPUYECKUH 3apsI. DIEKTPUYECKUN 3apsii.

33. Cwmbicn ¢usznueckux | 3HaeT  cMbICA  (U3UYECKHUX | Y CTHBIN OIpOC;
3aKOHOB KJIACCUYECKOU | 3aKOHOB Kiaccuueckon | JlJaboparopHas
MEXaHHKHU, BCEMUPHOTO | MEXAaHHKH, BCEMUPHOTO | paboTa;
TATOTEHUS, COXpPaHEHHUS | TATOTEHUS, coxpanenus | TectupoBaHue;
DHEPIUH, MMITYJIbCa U | DHEpPIuy, MMITYJIbCA u | CamocrosiTenbHas
AIEKTPUYECKOTO 3apsizaa, | DJIEKTPUIECKOTO 3apsifa, | padora;
TEPMOJNHAMUKU, TEPMOJUHAMHUKHU,

DJICKTPOMArHUTHOW WHIYKITUH,
dboTtorpdexra.

AJICKTPOMArHUTHOW WHIYKIINH,
dboTordexra.

34. Bxiang poccHiicKuX U
3apyOeKHBIX YYEHBIX,
OKa3aBIITNX HanOobIIee

BJIMSIHUC HA Pa3BUTHC (1)I/I3I/IKI/I.

3HaeT BKJAJ POCCUHCKUX H
3apyOeKHBIX YYCHBIX,
OKa3aBIIIHNX HauOOJIbIIIEE
BIIMSIHUE Ha pa3BUTHE (DU3UKHU.

Y CTHBIN O1IPOC;
JlabopaTopHas
pabora;
TectupoBanue;
CamocTosTenbHas
pabora;







3. OueHka ocBOeHHs Y4eOHOH AUCUMIIMHBI:

3.1 @®opMbl U MeTO/IbI KOHTPOJIS.

[IpenmMeToM OLICHKM CIy:KaT YMEHUs U 3HaHud, npeaycMmorpeHHsie @I'OC mo
mucuumuinae OY][.11 ®U3UKA, nampaBieHHble Ha (opMHUpOBaHHE OOIIUX U
poecCHOHANTBHBIX KOMIETEHITNH, a TaKKe JTUIHOCTHBIX PE3yJIbTaTOB B paMKax
MpOTrpaMMbl BOCIIUTAHUS.



KoHTpo.1b 1 0nleHKa 0CBOeHUsI Y4eOHOH JUCHUIIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y /1 DopMbI 1 METOABI KOHTPOJIS
Tekyuii KOHTPOJIb PyGexHbIit KOHTPOIIb IIpomexxyTouHas arrecTauus
®opmsbl [IpoBepsiemble Dopmsbl [IpoBepsiembie dopma IIpoBepsiemble
KOHTPOJIA JL II, M, JIP KOHTPOJIA JL, 11, M, JIP KOHTPOJIA JI, I, M, JIP
Pa3pea 1. Bxoxnoin OK 01-OK 07; DK3aMeH D OK 01-OK 07;
Mexanuka KOHTPOJIb, JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M.1.-
KPMNe] M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 1.1. YO, T, CP OK 01-OK 07;
OcHOBBI JI.1.-J1.6.; M.1.-
KUHEMaTUKH M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMMKHU JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7;
JIP2, JIP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXpaHECHHUS JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Paznean 2. KPNo?2 OK 01-OK 07; Ikzamen I OK 01-OK 07;
MouJiekyJisipHast JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M.1.-




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

JIP23, JIP30




Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M.1.-
noctossHHoro Toka | JIPNe7, JIPNe§, | M.6.; I1.1.-I1.7.;
JIPNe9, JIPNe10 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 VO, T, CP, OK 01-OK 07;
DIIEKTPUYECKUN TOK JIPNel1 JI.1.-J1.6.; M.1.-
B Pa3JIMYHbBIX M.6.; I1.1.-11.7.;
cpenax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 YO, T, CP OK 01-OK 07;
MarauTHOE MmoJje JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 VO, T, CP OK 01-OK 07;
DJIeKTpOMarHuTHas JIL1.-J1.6.; M.1.-
WHITYKITUS M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3nen 4 KPNe4 OK 01-OK 07; Okzamen I OK 01-OK 07;
Kosaebanus n JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M.1.-
BOJIHBI M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 4.1 VO, T, CP OK 01-OK 07;
MexaHU4ecKHe JI.1.-J1.6.; M. 1.-
KOJIEOAHUS Y BOJHBI M.6.; I1.1.-I1.7.;




JIP2, JIP4,

JIP23, JIP30
Tema 4.2 VO, T, CP, OK 01-OK 07;
DJIEKTPOMarHuTHBIE JIPNe12 JI.1.-J1.6.; M.1.-
KOJICOaHHUS ¥ BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3pen 5. Onruka KPNe5 OK 01-OK 05; Drzamen 2 OK 01-OK 05;
JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M..1.-
M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 5.1 VO, CP, OK 01-OK 05;
IIpupona cera JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.2 YO, CP, OK 01-OK 05;
BoaHoBrwIe cBOMiCTBA JIPNe14, JI.1.-J1.6.; M.1.-
CBETa JIPNel15 M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CrienmaapHas JI.1.-J1.6.; M.1.-
TEOpHU M.6.; H.l.-H.7.;
OTHOCHTEIHHOCTH JIP2, JIP4,
JIP23, JIP30
Pa3ngen 6. KPNe6 OK 01-OK 07; Ikzamen I OK 01-OK 07;




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

JIP23, JIP30




3.2 KogudukaTop oieHOYHBbIX CPEACTB.

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

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

- pedepar;

- IOKJIA;

- cooO1IeHue;

- OCCE.

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

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




4.3apanus 1)1 OLIEeHKH OCBOCHHUS THCIUILITHHBI
BxoaHo# KOHTPOJIb
Bapuant 1

B 3apanusx 1-9 Bbi0epuTe NpaBWIbHBIN OTBET U 3aNUIIUATE €ro B OJIaHK 0TBeTOB. 51
3aganuii 10, 11, 12 HanumMTe MOJIHOe 000CHOBAHHOE pellleHHe M 3aNMIINTE €ro B
0JIAHK OTBETOB.

Kpurepun onennBanus.

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

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

1. 3emun.

2. Baroxa.

3. KoJieca BaroHa.
4. penbc

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

25 m/c. Onpenenure yCKOpEHUe Tena.
1. 4 m/c?;
2.2 m/c?;
3. -2 m/c%;
4. 3 m/c?.
3. lana 3aBHCHUMOCTb KOOPJMHATHI OT BPEMEHH IIPU PAaBHOMEPHOM JBIKEHUH: X=2+3t.
Yemy paBHBI HauajabHasi KOOPAWHATA U CKOPOCTh Tena?
1. X,=2, V=3;
2. X%,=3,V=2;
3. %=3, V=3;
4. x,=2,V=2.

4. YCTaHOBHUTE COOTBETCTBHE MEXAYy (U3MUYECKMMH OTKPHITHSAMH W YYCHBIMH U
3armoyHuTe Tabnuiyy Huke. [lomyduBIIyIOCS MOCIENOBATENBbHOCTh UG 3aMHUIINATE
0e3 3amsAThIX ¥ Mpo0esIoB B OJ1aHK OTBETOB.

A |B |IB R OTtkpsbITHE N—_—
) 3aKOH O Mepeavu JIaBJIeHUs 1) Mackans
KUIAKOCTSIMU U Ta3aMu
2) Toppuuemnm
b) 3aK0H BCEMUPHOTO TATOTEHUS
B) otkpeiTEe aTMOCcdepHOTO 3) Apxumen
5. Ilon 4) HotoToH

JdaBJICHUA



nerictBueM cuiibl 10H Teno ABMKETCS ¢ yCKOpEHHEM 5m/c?. KakoBa macca Tena?
1. 2kr.
2. 0,5 xr.
3. 50 kr.
4. 100xr.

6. Ilpu mpoBegeHUH 3KCIIEPUMEHTA MCCIIEI0BANIACh 3aBUCUMOCTh MPOIICHHOTO TEIOM
nyTd S oT BpeMeHH t. ['paduk moxydeHHON 3aBUCUMOCTH MPUBEAEH HAa PUCYHKE.

40 T T T T

.| DBoiOepute nBa yTBEpKIACHMUS,
COOTBETCTBYIOIIIHUE PE3YJIbTaTaM 3TUX U3MEPEHUM.

3501
30
25 —
W= 1) CxopocTts Tena paBHa 6 m/c.

2) YckopeHue Tena paBHo 2 M/c2.

3) Teno ABUXeETCS PaBHOYCKOPEHO.

4) 3a BTOpYI0 CEKYHly IPOMJIEH NyTh 6 M.
t.c5) 3a MATYI0 CEKyHAY NpoiieH myTh 30 M.
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7. Tlo rpadguky 3aBUCMMOCTH KOOPJAMHATHI KOJEOIIOMIErocs Tejaa OT BpEMEHU (PUCYHOK
2) omnpeaenuTe aMIUTUTYAy KoJieOaHuil.

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

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

9. YcraHoBUTE COOTBETCTBHME MEXAy MpuOOpaMu U (PU3UYECKUMH BEIMYMHAMHU U
3armoHuTe Tabnuiyy Huxke. [lomyduBIIyIOCS MOCIEAOBATEIBLHOCTh U 3aMHUIINATE
0e3 3amIThIX ¥ MPOOETIOB B OJIAHK OTBETOB.



[Tpubop DOU3NYECKNE BEIININHBI

A) nicuxpomerp 1) naBieHue
b) manometp 2) CKOpOCTh
B) ciupomeTtp 3) cuna

4) BIaXXHOCTh BO3/lyXa

A b B

10.Tenexxka ™maccoil 2 Kr [ABWXKYIIAasICS CO CKOPOCTBIO 3M/C CTalKMBAaeTCs C
HETIOJIBIXKHOM TeNeKOoW Maccoi 4 kr u crerisiercs ¢ Hel. OnpeaenuTe CKOpoCTh
00€HX TeJIeKEK MOCIe B3aUMOIEHCTBUA?

11.ABTOMOOWIIb IBUTAJICS CO CKOPOCTBIO 10M/C, 3aTeM BBIKIIOYMI JABUTATENlb U Hadall
TOPMOKEHUE C yckopeHueMm 2 wm/c?. Kakoll myTh mpoifeH aBTomoOuiem 3a 7 ¢
MOMEHTA Ha4ajia TOPMOKECHHUS?

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

Bapuanr 2

B 3aganusx 1-9 Bpi0epyuTe NpaBWIbHBIN OTBET M 3aUIIUATE ero B 0JIaHK 0TBeTOB. /L5
3aganuid 10, 11, 12 HanumuTe MOJHOE 000CHOBAHHOE PelICHUE M 3aNHUIIMTE ero B
0JIaHK OTBETOB.

Kpurepun ouenuBanus.

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

1. B kakoM Hu3 CHeAyOIIMX CIydaeB ABWIKCHHE Tela MOXKHO paccMaTpUBaTh Kak
JIBIKCHUE MaTepUaIbHON TOYKN?
1. JIBmxeHne aBTOMOOUIISI U3 OHOTO TOpoja B IPYTOH.
2. JIBwxeHne KOHbKOOEKIIA, BBITIOIHSIONIETO MPOTrpaMMy (UTYPHOTO KaTaHHUS.
3. JIBrkeHue noe3a Ha MOCTY.
4. Bpamenue neranu, o0padaTbiBaéMoi Ha CTaHKe.

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

A~ WPk

3. U3 mpennokeHHBIX ypaBHEHUHN YKAKUTE YpaBHEHHE PAaBHOYCKOPEHHOTO JABMXKEHUS.
1. x=2t;



2. X=2+2t;
3. Xx=2+2t2%
4. x=2-2t.

4. YCTaHOBHUTE COOTBETCTBHE MEXIy (U3MUECKUMU BEIUYMHAMH U WX EAHUHHUIIAMU
M3MEpPEHUl W 3amoyiHuTe Tabmuiyy Hike. [lomyuyuBiryrocss HOCIeI0BaTEIbHOCTh
udp 3anumuTe 0e3 3amsaThIX U MPOOesIoB B OJJaHK OTBETOB.

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

5. Kak Oyner nBurarbcsi T€JI0 Maccoil 4 Kr, ecii paBHOACHCTBYIOIIAS
BCEX CHJI, JEMCTBYIOIIMX HAa HETO paBHa 8 H?

1. PaBHOMEPHO MPSMOIHHEIHO.

2. PaBHOMEpPHO CO CKOPOCTHIO 2 M/C.

3. PaBHOYCKOPEHO C YCKOpeHHUeM 2 m/c?,

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

6. Ha pucynke npuBeneHsl rpadvki 3aBUCUMOCTUA KOOPJAWHATHI OT BPEMEHU JJIA JIBYX
Ten: A u B, IBIKymmMXcs 1o npsiMol, BIOJIb KOTOPOi U HampaiieHa och Ox. BriOe-
PHUTE 1Ba BEPHBIX YTBEPKIACHUS O IBUKECHUU TEIL.

X, MA 1) Teno A ABUKETCSI paBHOYCKOPEHO.
2) BpemeHHOW HHTEpBA MEX1Y BCTPEUAMHU
30 , ten A u B cocrasnser 6 c.
70 j"'l.i = 3) B TeueHue nepBbIX MATH CEKYH]T TEa
N - u JIBUTAJIMCh B OJTHOM HAaIPaBJICHHUH.
10 T A BT 4) 3a epBbie 5 ¢ Teno A npouwio 15 m.
-], 5) Teno B nBuxkeTCs C MOCTOSHHBIM YCKOPEHHEM.
0 2 4 6 8 fc

7. Tlo rpaduky 3aBUCUMOCTH KOOPJIUHATHI KOJEOIIOMIETOCS Tela OT BpeMEHU (PUCYHOK
2) ompeaenuTe nepuo] KojaeOaHmid.

.4 c;
.5¢;
.8¢;
2c.

BN R



X, cMA

8. Uemy paBHa macca rpysa, Jexaliero Ha nojy audra, KOTOpbIii HAYMHAET JBHKCHHE
BBepX ¢ yckopeHueM 5 m/c?. I'py3 nasut Ha non mudra ¢ cuoit 585 H.
1) 49 kr
2) 45kr
3) 39 kr
4) 15 xr

9. YcTaHoBUTE COOTBETCTBHE MEXIy MpuOopaMu U (U3HYECKUMHU BEIMYUHAMH,
KOTOpBIE OHU M3MEPSIOT. 3anoaHUTe Tadbumny. [lonydnBirytocs nociaeaoBaTeaIbHOCTh
ur@p 3anumuTe 6€3 3arsAThIX U MPoOEIOB B OJIAHK OTBETOB.

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

4) remnepatypa

A |b |B

10.Teno maccoii 3 KT JBHIKETCSI CO CKOPOCTBIO 7 M/C M
CTAJIKMBACTCS C MOKOSAIIMMCS TelloM Maccod 4 kr. OmnpenenuTe CKOPOCTh HX
COBMECTHOIO JIBVKCHMUS.

11. ABTOMOOWMIIb IBUTAJICSI CO CKOPOCTBIO 25 M/C, 3aT€M BBIKJIIOUWJI ABUTATEIb U Hayajl
TOpPMOXEHUE C yckopeHuem 5 m/c?. Kakol myTh mpoijeH aBromoOuiem 3a 4 ¢
MOMEHTA Hayajla TOPMOKEHUS?

12.TlogbéMHBIA KpaH PaBHOMEPHO MOJHUMAET TPy3 Maccoil 2,5 TOHHBI CO CKOPOCTHIO
0,2 m/c. OnpeaenuTe MOIHOCTh JIBUTATENS KpaHa, €CJIM U3BECTHO, UYTO ero Kodhdu-
et noJiesHoro aerctaust 40%.

biaHk oTBeTOB
I'PYIIITA
[Ipodeccus/cnennanbHOCTh

(Damunus, umsi)
Bapuant

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

OTtBeT




(Hwmxe BBI MOXeTe 3amucaTh pelieHre 3a1ad nojx Homepamu 10, 11, 12.)

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

Kaou:

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

1 Bap 2 |4 |1 |142 |1 |14 |1 |3 |412 |1wm/c |25m | 10000BT

N
w

2Bap 1 314 |3 |25 |2 |3 |413 |3m/c |40m | 12500BT

Kputepun onenku:

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

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

— «5» BBICTaBJIsAETCA O0y4aromeMycs, 3a 14 uau 15 6amios.

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

Uro n3yvaer mexaHuka?

JlaitTe onpeneneHne MeXaHU4eCKoro ABmxkeHus. [IpuBeaure npumepsl.

Kaxkoe nBr>xeHne Ha3pIBaeTCsl OCTYIATEIbHBIM?

B yeM 3akiaroyaeTcsi OCHOBHAS 3371a4a MEXaHUKH?

Yro Takoe Teno orcuera’?

Yro Takoe cucteMa orcuera? 3a4eM B HEW HYKHBI 4achl?

[TpuBenuTe mpuMepsl 3aJ1a4, peICHUEM KOTOPBIX 3aHUMAETCA COBPEMEHHas (pu3HKa.

JlaitTe onpeneneHne MaTepruaibHON TOYKH

Jlalite onpeaeneHre MaTepualibHON TOUKU [Ipumepsr.

0. 3aBucut 1u TpaeKkTopus ABMKEeHHs Tena oT Beioopa CO? [Ipumepst

1.  Yro takoe nytr? Kakosa ero eaununa B CH1?

12. Tlouemy, 3Hast MyTh HE BCETJIa MOXKHO OMPEEIUTH MOJOKEHHUE Tera?

13.  Jlaiite onpeneneHue nepemenieHus. Kakum cuMBoJioM ero 0003HauaroT?

14.  Ilpu Kakux yCJIOBUSX MOJYJIb IEPEMELICHHS paBEH NPOIIEHHOMY ITyTH?

15. 3anumurte Qopmydy omnpeneneHUs TMOJOXKEHHs Telda B MPOCTPAHCTBE uepe3
IPOEKIINH.

16. Kakoe nBukeHHE HA3bIBACTCS MPSIMOJIUHEHHBIM PAaBHOMEPHBIM?

17. JlaiiTe XapakTEpUCTUKY CKOPOCTH PaBHOMEPHOT'O IIPSIMOJIMHEWHOTO JIBUKEHUS

RHBOoOo~NOoOOA~WNE



18. Kakoif Bua umeer rpapuk 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU NPU PAaBHOMEPHOM
IPSAMOJIMHEHHOM JIBUKEHUN?

19. Kak BbIYMCIUTH MEpeMeIleHne Teja, €CIM U3BECTHBI CKOPOCTh U BpEMs JBIKEHUS
Tena?

20. KaxoB reoMeTpu4ecKuii CMBICI TIEpEMEICHUS ?

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

Kputepun onieHku:
OtMmeTka «5»

MIOJIHO PacCKPBITO COJICPIKAaHUE MaTepHraa

YETKO W MPaBUJIbHO JaHbI ONpPEEICHUS U PACKPBITO COJIEpKAHUE MOHATHUM, BEPHO
HCIIOJIb30BaHbl HAYYHbIC TEPMUHBI

JUISL I0Ka3aTeNIbCTBA UCIOJIH30BAHBI PA3IMYHBIE YMEHHUS, BBIBOIbI U3 HAOIIOICHUM,
OITBITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtmMmeTKa «4»

PaCKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IMpPaBWIbHO JIaHbl OMPEACIICHUSI TOHATUM U HMCIOJb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTPENICJICHUS] TIOHSTUN HEIMOJHBIC, JOMYIICHbl HE3HAYUTENbHbIC HapYyIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOBIITNE HETOUHOCTU MPU HCIOJIb30BAaHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MPaBWJIbHBIE W YETKHME OTBETHI HA BOIPOCHI YTOUHSIOIIETO XapakTepa (MO3UIUs
TTOHUMAFOIITH )

Otmetka «3»

YCBOGHO OCHOBHOE COJIep)KaHHE ydyeOHOro MmaTepuana, HO  HU3JI0KEHO
¢dbparmMeHTapHO, HE BCEr/ia MoCIe0BaTeIbHO

OTIpe/IeTICHUS TIOHATHUH HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbl B KaueCTBE JI0OKA3aTeJIbCTBA BBIBOJIBI M OOOOILICHUS U3
HaAOJII0/ICHUH, TOMYIIEHBI OUIMOKH MPHU UX U3JI0KECHUH

JOMYIIEHbl OUIMOKM M HETOYHOCTH B HCHOJIb30BAaHUM HAyYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHATUIA

NPaBWIbHBIE W YETKHE OTBETHI HAa BOMPOCHI HABOMAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (MO3ULUsI KPUTHK)

OrMmeTka «2»
OCHOBHOE COJIEpKaHUE yueOHOTO MaTepualia He PACKPHITO
HE JIaHbI OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETUIUPYIOIIETO XapaKkTepa



JOMyIIeHbl TpyOble OMIMOKM B ONpEAEICHUM MOHSATUM, MPU HCIOIb30BAHUU
TEPMHUHOJIOTHH.

Tecruposanue (T)
I Bapuanr.

Kaxkoe n3aMeHeHne, TPOUCXOISINee C TeIaMH, MOYKHO CUATATh MEXaHUICCKUM
JIBIDKEHUEM:
a) IBYDKCHHE JIOJIKH OTHOCUTEIBHO Oepera
0) TasHUE JHJA
B) KHUIIEHHUE BOJIbI

Kaxoe n3aMeHeHne, TpOUCXOISIIIee ¢ TEIaMH, MOYXHO CUATATh MEXaHUICCKUM
TIBKEHUEM:
a) TassHUE JbJa
0) BOJIHBI, 00pa3yroIMecs Ha MTOBEPXHOCTH BOJIbI
B) KHUIICHUE BOJIBI

Kakoe n3meHeHune, mporucxoasiiee ¢ TeaMu, MOKHO CUUTATh MEXaHUIECKUM
JIBIKEHUEM:
a) KUIICHUE BOJIbI
0) TasHUE JHIA
B) KoJIeOaHMSI TIOPIITHS B JIBUTATEJIC BHYTPEHHETO CTOPaHUs

Kakoe n3menenue, mpoucxosiiee ¢ TeIaMu, MO)KHO CUATATh MEXaHUIECKUM
JIBUKCHHUEM:
a) KoJie0aHusl CTPYHBI
0) TasHHE NbhAA
B) KMIIEHHE BO/IbI

CkopocTh aBTOMOOWIIS yBeIMYMIIach B 2 pasa. [Ipu 3ToM TOpMO3HOM MyTh:
a) HE UBMEHUJICS
0) yBenuumiics B 2 pa3a
B) yBenuuuics B 4 pa3a

MammHa eiet no npsMou 1I0pore paBHOMEPHO. M0KHO JIM pacCMaTpUBATh
JIBUKEHHUE MAILIMHBI KaK TTPOIECC:
a) MOXKHO, TaK Kak JIt000€ ABMKEHHUE — y>Ke MPOIIECC
0) HemNb3s, TaK KaK MPU ATOM JBUKEHUU €r0 XapaKTep HE MEHSETCS
B) MOKHO, TaK KaK MOJIO)KEHHE MAIlIMHbI U3MEHSIETCS] CO BpEMEHEM

Kakue mapamerpsl Tena cOXpaHsAOTCs, KOTAa Mbl €r0 3aMEHSIEM MOJIEJIbIO, T. €.
CUATAEM MATEPUAIBHOW TOUKOW:



a) JUIMHA
0) ¢popma Teina, eciu oHa chepuueckas
B) Macca

8. [Toe3n ornpasmnsiercs. [1o mardopme napamiensHo MOe31y PAaBHOMEPHO JBUKETCS
HOCHWJIBIIMK C TeJexkoi. [laccaxkup moesna 3a0bl1 OTAATh KHUTY MPOBOXKAIOLIEMY €T0
YEJIOBEKY U BBIKUBIBAET EMY KHUTY U3 OKHA Kyre. OTHOCUTENBHO KaKUX TEJl YPaBHECHHUS
JBYDKEHUS KHUTH OyTyT OJTMHAKOBBHI:

a) OTHOCUTEJIbHO HOCHJIBIIIMKA, POBOXKAIOIIETO U MEpPOHA
0) OTHOCHUTEIILHO MIEPPOHA U MPOBOKAIOIIETO
B) OTHOCUTEJIBHO MACCAKUPA U HOCUIIBIIUKA

9. [Ipu peliennu 3a/1a4 KUHEMATUKHU O JIBUYKEHUU TN Mbl (DaKTHUYECKU
paccMaTpHUBaJIM 3TU Tejla KaK MaTepuaibHble TOUKHU (HampuMep, 3aJ1a4u O JBUKEHUU Tela,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY). MBI MOJIB30BAIMCH YIPOIIEHHONW MOIEIBIO
JOCTATOYHO CJIOKHOTO JBMKEHUA. YeM Mbl IpeHeOperalid Mpu peleHny 3a/1a4y 3TOro THIA:
a) COIPOTHUBIICHHEM BO3yXa
0) maccoii Tena
B) (hopMoOIii U pa3zMepaMu Tena

10. [Toe3n ornpasmnsiercs. [1To mardopme napamiensHo MOe3 y PAaBHOMEPHO JBUKETCS
HOCWJIBIIIUK C TeNexKkou. [laccaxup moesna 3a0bu1 OTAATh KHUTY MTPOBOKAIOIIEMY €TI0
YEJIOBEKY U BBIKHJIBIBAECT EMY KHUTY U3 OKHA Kyrne. OTHOCUTENFHO KaKHX CUCTEM OTCUéTa
XapakTep JBWKEHUS KHUTH Oy/IeT OJMHAKOBBIM, TO €CTh KaKHE CUCTEMBI OTCUETA OyayT
MHEPIUATHHBIMHU:

a) OTHOCHUTEJIBHO TTACCaXUPa, MPOBOKAIOIIETO, HOCUJIBIIINKA, TIEPPOHA
0) OTHOCHUTENILHO TIEPPOHA, HOCUIIBIIIMKA, TTPOBOKAIOIIIETO
B) OTHOCHTEIFHO MaCCaXUpa U MPOBOKAIOIIETO

11. CKOpOCTb Tela U pajinyC OKPY>KHOCTH, 10 KOTOPOH OHO ABUKETCS, YBEIUYUIUCH B
nBa pasza. LleHTpocTpeMuTenbHOE YCKOPEHHE:
a) YBEJIMUYMJIOCH B 2 paza
0) yMEHBIINIOCH B 2 pa3a
B) HE UBMEHUIIOCH

12. MoryT it CKOPOCTH MPOXOKACHUS MYTU U TIEPEMEIICHUS OBITh PABHBI:
a) MOTYT B ClTy4ae NpsIMOJIMHEHHOTO JBUKECHUS
0) MOTYT B CiTy4yae IPsIMOJIMHEWHOTO IBUYKEHUS B OJJHOM HaIpaBIICHUU
B) MOT'YT B CJIy4ae MPSIMOJIMHEUHOTO IBUKEHHUS B Pa3HbIX HAIIPaBICHUSIX

13. Kakas u3 mepedncieHHbIX BETMYUH — BEKTOD:
a) CKOPOCTh
0) myTh
B) Macca



14.

15.

16.

18.

19.

20.

Kakas u3 mepedncieHHbIX BEIMYUH — BEKTOD:
a) MyTh
0) cumra Toka
B) NIEpEMEIICHUE

VYkaxxuTe npaBUIbHOE YTBEPXKICHUE!
a) OT BBIOOpA CHCTEMBI OTCUETA 3aBUCUT PELICHUE 3a/1a4U
0) Tesno oTcyéTa BEIOMpAETCS TAKMM 00pa3oM, 4TOObI IBUYKEHUE BBITIIAIEIO0 Hanbosee
pOCTO
B) B YCJIOBHH 33J]aud YKa3aHa CUCTeMa OTCUéTa

VYkaxuTe MpaBUJIbHOE YTBEPKICHUE:
a) TeJo OTCYETa BEIOMPACTCS TaKUM 00pa3oM, YTOOBI IBHKEHUE BBITJISAIEI0 Hanboee
MIPOCTO
0) BBIOOp CHUCTEMBI OTCUYETA 3aBUCHUT OT YCIOBUI JaHHOM 3a1aun
B) OT BBIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3aJja4u

17. YkaxxuTe npaBuiIbHOE YTBEPKICHUE:

a) TeJo OTCYETA BRIOMPAETCS TAKUM 00pa30M, YTOOBI IBH>KEHHE BBITIISIIENIO Hanboiee
POCTO

0) OT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3aJ1auu

B) TEJIO OTCUETa BHIOMPAETCS TAKUM 00pa30M, UTOOBI JIBUKEHUE BBITIISIEIO ObI
HauboJee MPOCTO, U B TO e BPEMs Mbl MOTJIM Obl OTBETUTH Ha BOIIPOC 3a/1a4H

Tenmoxon ABMKETCS BHU3 MO TCUSHUIO PEKU C MIOCTOSSHHONW CKOpocThio. [1o mamy6e
MPOTYJIMBAETCS YEJIOBEK. XapaKTep IBUKEHHUS YETOBEKAa OTHOCUTENIBHO TEIIOX0/1a U
Oepera:

a) OJIMHAKOB, MTOKA YEJIOBEK JABUXKETCSI PABHOMEPHO
0) OAMHAKOB BO BCEX Cydasx
B) Pa3HbIi, TaK KaK CKOPOCTHU YEJIOBEKa OTHOCUTEILHO TEIJI0X0/a U Oepera pa3inuHbl

B xakom ciyyae 3eMiIt0 MOKHO CUYUTATh MATEPUAIBHON TOUKOM:
a) MpY U3MEPEHUH MATHUTHOTO T0JIA 3eMIIH
0) npu UCCIICIOBAHUH Sipa 3eMIIH
B) [IPU pacCMOTpEHUU €€ IBHKEeHUs1 BOKpYT CoHla

B kakoM ciyyae 3emMII0 MOKHO CUMTATh MaT€pUaIbHON TOUKOI:
a) MpyY NMONaJaHUK Ha HEE€ METEOpUTa
0) rpu pacuére TPACKTOPU CITyTHUKOB 3eMIIH
B) IPY U3MEPEHUU MArHUTHOIO MOJISI 3€MJITU

II BapuaHnT.

CkopocThb Telna, ABUKYIIErocs M0 OKPYKHOCTH MOCTOSTHHOTO pajinyca,
yBEJIMUYUIIACH B J1Ba pa3a. LleHTpocTpeMuTenbHOE YCKOPEHHE:



a) yBEMYWIOCH B 4 pasza
0) yBeIMUMUIIOCH B 2 pa3a
B) HE U3MEHMJIOCH

[Toe3n ornpasmnsiercs. [1o mardopme napamiensHo MOe31y PAaBHOMEPHO JBUKETCS
HOCWJIBILIMK C TenexKkou. [laccaxup noesna 3a0bu1 OTAATh KHUTY TPOBOKAOIIEMY €TI0
YeJIOBEKY U BBIKHJIBIBACT €My KHUTY U3 OKHa Kyne. Kakum OyaeT xapaktep ABHKCHUS
KHUTH OTHOCUTEJIFHO HHEPIIMATBHBIX CHCTEM OTCUéTa, €CIU MpeHeOpedb COMPOTUBICHUEM
BO3]lyXa:

a) paBHOYCKOPEHHBIM, C YCKOPEHUEM, PAaBHBIM CYyMME YCKOPEHUSI CBOOOITHOTO MaJCHUS U
YCKOPEHHUSI 10e3/1a

0) paBHOYCKOPEHHBIM, C YCKOPEHHEM CBOOOHOTO MaJICHUS

B) CJIOKHBIN XapakTep ABUKCHUS

Bri0epuTe HenpaBUIIbHOE YTBEPKICHUE:
a) BBIOOpP CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOU 3a/1auun
0) pu NPSIMOJIMHENHOM JABHKEHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEIIMUMBATHCSA, & MOYKET U YMEHBIIATHCS
B) HaIlpaBJIEHUE YCKOPEHUS ONPEIEIsieT HallpaBiICHUE IBHKEHHUS

BriOepute HenpaBuiIbHOE YTBEPXKICHUE:
a) BBIOOpP CHCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOU 3a/1a4u
0) IBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM Ha3bIBACTCS IPSIMOJIMHEMHBIM PAaBHOYCKOPEHHBIM
JBUKECHUEM
B) IIPU MPSAMOJIUHEHHOM JBM>KCHHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIIMYUBATHCS, A MOXKET U YMEHBIIATHCS

BriOepute HenpaBuIbHOE YTBEPKICHUE:
a) Ipy OPSIMOJIMHENHOM JIBUKEHHUH C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOKET
YBEIIMYMBATHCS, @ MOXKET U YMEHbIIIATHCS
0) BBIOOp CUCTEMBbI OTCUETA 3aBUCUT OT YCIIOBHM JTaHHOM 3a7a4u
B) HalpaBJICHUE YCKOPEHUS OIpeIeisieT HallpaBJICHUE IBUKEHUS

BriOepute HenpaBuiIbHOE YTBEPXKICHUE:
a) BBIOOpP CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOU 3a/1a4u
0) ecnu IBMXCHHUE MPAMOJIUHEHHO, TO YCKOPEHUE MTOCTOSTHHO
B) MIPU MPSMOJUHEWHOM JIBUKEHUU C MTOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEJIIMYUBATHCS, 4 MOXKET U YMEHBIIATHCS

BriGepuTe He MpaBUWILHBIE YTBEPKICHHUE:
a) MpU MPSMOJIMHEMHOM JIBUKEHUU C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEIIMUUBAETCS
0) pu NPSIMOJIMHEHHOM JABUKEHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMUUBATHCS, @ MOKET U YMEHBIIATHCS
B) BBIOOP CHCTEMBI OTCUETA 3aBUCUT OT YCJIOBUI TAHHOM 3a7a4u



8. BriOepute npaBuiibHOE YTBEPKICHHE:
a) MY MPSMOJIMHEHHOM JIBUKEHHUH C TTIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh YBEIIMYUBACTCS
0) ecu yCKOpEHHe TTOCTOSTHHO, TO JIBIKEHUE TTPSIMOJIMHEHO
B) IIPY MPSMOJIMHEHHOM JIBMKCHHUH C TIOCTOSTHHBIM YCKOPEHUEM CKOPOCTHh MOXKET
YBEJIMYHMBATHLCS, @ MOKET U YMEHBIIIATHCS

0. JIBurasice paBHOMEpPHO, Bejocunenuct mpoesxaet 40 m 3a 4 ¢. Kakoil myTe oH
IIPOEAET NPH IBUKEHUU C TOM Ke CKOPOCTHIO 3a 20 c:
a) 200 m
0) 50 m
B) 150 M

10. Otnen MexaHuKH, COJIepKalTuid yIeHHE O IBHKEHUU Tell 0e3 yuéTa JIeHCTBYIOMMNX
CHJI:
a) IMHaMHUKa
0) KUHEMaTHKa
B) CKOPOCTb

11. Onpenenure, KaK Ha3bIBAETCS PACCTOSHUE MEXKAY HAYAJIBHOW U KOHEUHOU
TOYKaAMHU:
a) MyTh
0) nmepemereHue
B) CMEIIECHUE
') TPACKTOPUS

12. BrisicHuTe, B KAKOM U3 CIEAYIOUINX CIy4YaeB IBUKEHUE TeJla HeJb3sl
paccMaTpuBaTh Kak JIBHKEHUE MaTEPUAIbHON TOUKH?
a) JIsmxenue 3emsu Bokpyr CosHIa.
0) [IBrkeHue ciyTHUKA BOKPYT 3EMIIH.
B) [loner camonera u3 BnaguBoctoka B MOCKBY.
r) Bpamenue neranu, obpadaTeiBaeMOil Ha CTaHKE

13. OTMeThTe, KaKie U3 MEePEUNCICHHBIX BEIMYNH SBIISIOTCS CKASIPHBIMU:
a) mepemMeIieHue
0) myThb
B) CKOPOCTb

14. BriGepute, uTo U3MepsieT CIUIOMETP aBTOMOOUIIS:
a) YCKOpEHHUE;
0) MOyJTh MTHOBEHHOU CKOPOCTH;
B) CPEIAHIOIO0 CKOPOCTH;
I') IepeMeIieHue

15. Onpenenute, Kakas eIMHUIIA BPEMEHH SIBJISIETCS OCHOBHOM B Mexk1yHapOHOM
CUCTEME E€IUHMUIL:



a) 1 gac

0) 1 Mun
B)lc

r) 1 cyTku.

16. Boruncnute. /IBa aBTOMOOWIISL ABMXKYTCS 110 IPSIMOMY IIOCCE B OJTHOM
HanpasieHuu. Ecian HanpaBuTh ock OX BAOJIb HANIPaBICHUS IBUKEHHS TEJI 1O II0CCe,
TOr'/1a KAKUMHU OyJIyT MPOEKIMH CKOpOCTel aBToMoOmiIei Ha ock OX?

a) 00€ MOJIOXKUTEIIbHBIC

0) 00e oTpUIaTeIbHBIC

B) MIEPBOTO — TOJIOKHUTEIbHASI, BTOPOTO — OTPHUIIATEIIbHAS
I') IEPBOT0 — OTPULIATENIbHASL, BTOPOTO — MOJIOKUTEIbHAS

17. Boruncnute. ABTOMOOUIIL 00beXxan MOCKBY 110 KOJIBLIEBOM J0pOre, JUIMHA KOTOPOU
109 kM. UeMy paBHBI IpoOiiIeHHBIN Ty Th | 1 mepemMenienue S aBroMmoOuss?
A)1=109 km; S=0
0)1=218xm S =109 km
B) =218 xm; S=0.
r) I=109xm; S=218 km

18. OnpenennTe, €CIN YCKOPEHHUE PABHO 2 M/C2, TO ITO:
a) paBHOMEPHOE IBUKEHUE
0) paBHO3aMeIJICHHOE JBIKCHHUE
B) PAaBHOYCKOPEHHOE JIBUKCHHUE
T) OPSIMOJIMHENHOE

19. Kakum 00pa3oM yCKOpEeHHE XapaKTepU3yeT U3MEHEHHUE BEKTOpa CKOPOCTH?
a) 10 BETMYMHE U HAMPABIICHUIO

0) MO HaMpaBJICHUIO

B) 110 BEJIMUMHE

20. Berauciute. ABTOMOOWIIb, IBUKYIIIUICS TIPSIMOJIUHEHHO PAaBHOYCKOPEHO, YBETUYIIT
CBOIO CKOPOCTh € 3 M/c 10 9 m/c 3a 6 cekyHa. C KaKUM YCKOPEHHEM JBUTAJICS aBTOMOOUIIB?
a) 0 m/c?

0) 3 m/c?

B) 2 M/c?

r) 1 m/c?

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

Kiaoum Kk Tecram:




Bapuanr 1

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

HpaBunbHblii |a (6 |B (a (B ([0 |B |0 |(aB |0 |(a |06 |a |[B |a |0 |B |a |B |0
OTBeT

BapuanT 2

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

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

Kpurepuu onieHku:

— «2» BBICTABJISIETCS OOy4aroeMycs, eciu Habpai meHee 8 0aioB;
— «3» BeICTaBISIETCS oOydJaromemycs, 3a 9, 10, 11 6amos,

— «4» BBICTaBIAETCS OOy4aromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BBICTaBJIsIETCA 00yUaroeMycs, 3a 6onee 17 0anios.

3aganus s caMmocTosTeSibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

1) MarepuanbHas TOYKa.

2) CkayisipHbIe U BEKTOPHBIC (PU3NUCCKUC BEIINIMHEI.

3) OTHOCHTEIHLHOCTh MEXaHHYECKOTO JIBHIKCHUS.

4) CucremMa oTcUera.

5) Ipuntun oTHOCHTENBHOCTH ["armuiest.

6) CrocoObl OnucaHus JBKEHUS.

7) PaBHOMEpHOE MPSIMOIMHEHHOE IBHIKCHHE.

8) Ckopoctb. YpaBHeHHE ABMKEHHSI. MTHOBEHHAS U CPEAHSS CKOPOCTH.
9) IMocTynaThl TEOPUU OTHOCUTEIBLHOCTH.

10) OcHOBHBIE CIIEACTBHS U3 MOCTYJIATOB TCOPHHA OTHOCUTEIBHOCTH.
11) [MpsiMonuHEHHOE TBUKEHHE C IIOCTOSHHBIM YCKOPEHHEM.

12) JIBrokeHHE ¢ TIOCTOSIHHBIM YCKOPEHHUEM CBOOOHOTO MaICHHS.

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

Kputepun ouenku:
OtmeTka «5»

ITOJIHO PaCKpPBITO COACPIKAHUEC MaTCpHUalia
YCTKO U IMPAaBUJIBHO AAaHBbI OIIPCACIICHUSA U PACKPBITO COJACPKAHUC HOH?ITHﬁ, BCPHO
HUCIIOJB30BaHbI HAYYHBIC TCPMHWHBI
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AJI1 10Ka3aTCJIbCTBA MCIIOJb30BaHbI PA3JIMYHBIC YMCHM A, BBIBOJbI U3 H8.6J'IIO,Z[CHI/II‘/JI,
OIIBITOB
OTBECT CaMOCTOHTeHBHBIﬁ, HCITOJIb30BAHbI PAHCC HpI/IO6pCTeHHBIe 3HaHU.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpyKaHHE MaTepHuaia

B OCHOBHOM IIPaBWJIBHO JIaHBI OMPECJICHUS MOHATUH W UCIIOJIb30BaHbl HAY4YHBIE
TEPMUHBL.

OTBET CaMOCTOSTEIILHBIN

OTIPE/ICIICHUSI TIOHATUN HEIOJHBIC, JONYIICHbl HE3HAYWTENbHbIC HapyIICHUS
MOCJIEA0OBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOUHOCTH TPH HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 0000IIEHUIX

IpaBUJIbHBIC M YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIETO XapakTepa (IO3HIUs
MTOHUMAIOITUI )

Otmetka «3»

YCBOGHO OCHOBHOE COJIep»KaHH€ y4eOHOro wmarepuaia, HO  HU3JI0KEHO
(dbparMeHTapHO, HE BCET/1a MOCJIeI0BATEIHHO

ONpPEIEIICHNS IOHSATUI HEIOCTATOYHO YETKUE

HE WUCIOJb30BaHbl B KadyeCTBE JIOKA3aTeJbCTBA BBIBOJALI U 000OIIEHUS U3
HaOJI0JICHUM, TOMYIIECHBI OMMOKY MPU UX U3JI0KEHUU

JOMYIIEHbl OIMOKM ¥ HETOYHOCTH B MCIOJIb30BAHUM HAyYHOW TEPMHUHOJOTHU,
OIPEJICIICHUE TTOHITUI

NpaBUWIbHBIE U YETKHE OTBETHI HA BOIMPOCHI HABOJAIIETO W KOHKPETU3UPYIOUIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTKa «2»
OCHOBHOE COJIEp>KaHHE Y4eOHOTO MaTepualia He pacKpbITO
HE JIaHbl OTBETHI HAa BOMPOCHI HABOJIAIIETO U KOHKPETUZUPYIOIIETO XapakTepa
JIOMYIIIEHbI TPyOble OIMMOKKM B ONpEEICHUN TMOHSATUH, TPH HCIOJIH30BAHUH
TEPMHUHOJIOTHH.

Tema 1.2. OcHOBBI IMHAMUKH
YcrHblii onpoc (YO)

Ecnu temno siisieTcs CBOOOHBIM (UTO 9TO 3HAYMT), TO KAK OHO MOYKET JBUTATHCS?

Nmeercs nu npuHnunuaibHoe paznuure Mexay CO cpsizanHoil ¢ 3emneit u CO
CBSI3aHHOM C CAMOJIETOM, JEIAOIINM BUPaXK?

[Touemy BTOpOIi 3aKk0OH HbI0OTOHA HA3BIBAIOT OCHOBHBIM 3aKOHOM JUHAMUKU?

[losicHuTe, Kak CTPOSITCA HKCIEpUMEHTajbHble rpaduku B (U3MKE HA NpUMEpe
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT JAeOpMaIIHH.

Kaxk u3meputh Maccy Tena B yCIOBHUSIX HEBECOMOCTHU?



6. Haxonunuce 1 BbI KOrga-HUOYIb B COCTOSTHUM HEBECOMOCTHU?

7. O BeTpoBOE CTEKJIO JBHUXKYIIErOCs aBTOMOOWIS yaapuics komap. CpaBHUTE CHIIBI,
JEUCTBYIOIIME Ha KOMapa M Ha BETPOBOE CTEKIO BO BpeMms ynapa. Ilouemy komap
MOCTpaJiaj CUIIbHEE?

8. bapon MroHxray3eH yTBEpKOaJ, 4YTO BBITAIIMI ce0sS 3a BOJOCH M3 0O0JOTA.
OO60CHYHTE HEBO3MOXXHOCTH 3TOTO.
9. C COpTUPOBOYHON TOPKH CKATBIBAIOTCS JIBa OJMHAKOBBIX SIIUKA: OJWH ITyCTOH,

apyroi nonHblid. Kakoil sAmuk Oyner MMeTbh OOJIBIIYI0 CKOPOCTh y MofgHoxus? Kakoi
OTKaTUTCA Jajbllle IO MPSIMOJIMHENHOMY TOPHU30HTAJIbHOMY YYAacTKy IIOCJIE TOPKH H
noyemy?

10. [ToueMy CKOpPOCTb aBTOMOOWJIS, JBHXKYILUErOCS IO TOPU3OHTAIM HE BO3PACTAET
OECKOHEYHO, XOTS CHJIa TSTU MOTOpa JEHCTBYET OCTOSTHHO?

11. IIepBOKIIACCHUK M CTAPLIEKIACCHUK CTOAT HA IOy M TAHYT APYT Jpyra 3a pyKHu.
OnuHakoBbIE M CUJIBI IEUCTBYIOT HA OAHOrO M Ha apyroro? llepeunciaure ycioBus, Koraa
MEPBOKJIACCHUK MOXKET MEPETAHYTh CTAPIICKIACCHHUKA.

12. KocMmonaBT Makc npbIraeT co CTyna, JAep’a B pyKax TMPI0 MAaccOd m CHayaia Ha
3emue, 3areM Ha JlyHe. Kak Oyner oTnuuatbesl cujia, ¢ KOTOPOM TUpPS TaBUT Ha PYyKY
YeJIOBEKY IMOKAa OH HAXOJUTCS B BO31yXe?

13. 3ayeM Ha HUKHEW MOBEPXHOCTH JIBDK JIEJIACTCS MPOJOJIbHASI BEIEMKA?

14. [louemy He mnpuOIMXKaKOTCS APYr K APYry IMpPEeaMeThl B KOMHATE, HECMOTpPsS Ha
IPaBUTALIMOHHOE NMPUTSKEHUE?

15. Onumte onbiThl ["anunes u HetoToHa 110 cBOOOAHOMY TIAJCHUIO TE.

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

Kpurepun ouenku:
OtmeTtka «5»

o TIOJTHO PACKPBITO COJICPKAHUE MAaTEpHUaa

o YETKO W MPaBUJIbHO JaHbI ONpPEETICHUS U PACKPBITO COJIEPKAHUE TTOHATHUM, BEPHO
MCIIOJIb30BaHbl HAYUYHbIE TEPMHUHBI

o JUTSI TOKA3aTelIbCTBA MCIIOJIb30BAHBI PA3IUYHBIC YMEHMUsI, BEIBOABI U3 HAOJIOICHUI,
OTIBITOB

o OTBET CaMOCTOSTEJIbHBIN, NCIIOIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

o PACKpBITO OCHOBHOE COJIEpKaHHUE MaTepUana

o B OCHOBHOM IIPABUJIBHO JIaHbI OINPEJCIICHUS MOHSATUA W HWCIIOJb30BAHBI HAYYHBIE
TEPMUHBL.

o OTBET CaMOCTOATEIbHbIN

o ONIPEAEIICHNUs] IIOHATUM HEINOJIHbIC, JOIYLIEHbl HE3HAYUTEIbHbIC HapYILICHUS

MOCJIEIOBATEILHOCTH M3JI0’KCHUSI, HEOOIBIINE HETOYHOCTH TPH HCIOJIH30BAHUN HAYYHBIX
TEPMUHOB WJIH B BBIBOJIAX M 00OOIIEHUIX



NMpaBUWJIbHBICE M YETKHE OTBEThl Ha BOIPOCHI YTOUHSAIONIETO XapakTepa (IO3UIUs
TTOHUMAFOIITHH )

OtMmetka «3»

YCBOGHO OCHOBHOE COJIep)KaHME ydeOHOro maTepuaia, HO  H3JIOKEHO
dbparMeHTapHO, HE BCEr/1a MOCIeA0BaTEIHHO

OTIpe/IeTICHUS TIOHATHUH HEIOCTATOYHO YETKHE

HE WCMOJB30BaHBl B KadeCTBE JOKAa3aTelbCTBA BBHIBOABI M O0OOIICHUS U3
HaOTIOACHUH, TOMYIIEHBI OMTUOKY TP MX U3JI0KCHHUH

JOMYIIIEHBI OIMMOKA W HETOYHOCTH B WCIOJB30BAaHUM HAYYHOH TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUI

paBUIbHBIE U YETKHUE OTBETHl HA BOMPOCHI HABOJSIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UlKs KPUTHK)

OtMmeTKa «2»
OCHOBHOE COJIEp>KaHKe Y4eOHOTO MaTepualia He pacKpbITO
HE JIaHbl OTBETHI HA BOMIPOCHI HABOJISIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JTOMYIICHBI TPyOble OIMMOKKW B OMNpEACISHUM IOHSATUM, IPH HCIOJb30BAHUM
TEPMHUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

TecTtoBast paboTta cocTouT U3 9 3a7aHnii ¢ BLIOOPOM OTBETA, U | 3a7jaHKE Ha HAXOXKICHUE
COOTBETCTBHUS
Kasxxplii mpaBUIBHBIN OTBET OIlcHUBaeTCs 1 Oamom.

Bri0epere oquH nNpaBUIbLHBINA 0TBET. PaBHOIEHCTBYIOIAsI BCEX CHII,
JNEUCTBYIOIIAs HA TEJIO, PaBHA HYJIIO. J[BUYKETCS 3TO TEJIO UM HAXOJIUTCS B COCTOSIHUA
TOKOs1?

A. Teno ABUXKETCS paBHOMEPHO MPSIMOJIUHEIHO.

b. Teno nBuxkercss paBHOMEPHO IO OKPYKHOCTH B TOPU30HTAIBHOMN IUIOCKOCTH.

B. Teno HaxoauTcst B COCTOSIHUM TTOKOSI.

I'. Teno nBu>keTcsa paBHOMEPHO MPSIMOJIMHEMHO WJIM HAXOJIUTCS B COCTOSTHUU TTOKOS.

2. BoiOepeTe ouH NpaBUJIbLHbIA 0TBeT. M4 o10pOCHIIM BBEPX C HAYaIbHON CKOPOCTHIO
V,. Ha pucyHKe a yka3zaHo HalpaBJIEHUE CUJIbI TSHKECTH, JEUCTBYIOIIEN HA TENO.
OmnpenenuTe HaMPaBJICHUE BEKTOPA YCKOPEHHSI Ms4a, ABMKYILETOCS BBEPX (PUCYHOK 0).



A. TobKO Tak, Kak MokKazaHo Ha puc. 16.
b. Toapko Tak, Kak moKa3aHo Ha puc. 20.
B. Tonbpko Tak, Kak MOKa3aHO Ha puC. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha puc. 40.

3. Onpenenure OAMH NPAaBWIbHBIA 0TBeT. ECIM paBHOAEHCTBYIOMIASA BCEX MPUIIOKEHHBIX
cun paBHa 4 H, To y Tena maccou 2 kr

A. Yckopenue 2 m/c?

B. Yckopenue 0 m/c?

B. Yckopenue MoxeT ObITh JTFOOBIM

I". YckopeHue paBHO 8 M/c?

4. IIpu n3mepeHnsix Macchl TeJIa M ero Beca Ha MOJIKCe U Ha IKBAaTOpe ObLIO0
00HAPYXKEHO, YTO

A. Macca 1 BeC OJITMHaKOBBI

B. macca paznuuHa, BeC OJMHAKOB

b. U Bec, n macca pa3nuyaHbl

I'. Macca oguHakoBa, BeC pa3iudeH

5. ¥YcraHoBuTre COOTBETCTBHE MexAy (PuU3NMUYeCKUMHM BeJIMYMHAMH U eJIUHULAMH
U3MepeHHus ITUX BeJuurH B cucreme CH.

dusnueckas BeIMUNHA Enunania BeJIMIUHbBI
A) KECTKOCTh 1) kunorpamm (1kr)
b) cuna 2) Heroron (1 H)
B) Bec Tena 3) Herotou*metp (1 H*m)
I') yckopenue 4) Hetoton na metp (1 H/m)

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

6. ®opmyJia, BbIpa:KAOIIAS 3AKOH BCEMUPHOI0 TATOTEHMS. ..
A. F = GMm/R?

B. F = kqu0/r?

B. F = GM/R?

I'. F=KkAIl

7. 111 3axon HeroTOHAa MaTeMaTHYeCKH MOKHO 3alIUCAaTh TaK: (BEKTOPbI He YKA3aHbI)
A.F=ma

b. F=puN

B. Fl = —Fg



F. Fx = _kX

Bec Tesa — 3T0...

...CHJIa, C KOTOPOM TEJIO MPUTATUBAET 3€MITIO

...CHJIa, C KOTOPOU TEJIO AEMUCTBYET HA OIIOPY

...CHJIa, C KOTOPOU TEJIO AEUCTBYET Ha MOJBEC

...CHJIa, C KOTOPOM TEJIO BCIAEACTBUE 3€MHOIO MPUTSKEHUS ACHCTBYET HAa ONIOPY WIIU
MTO/IBEC, HEMOABUKHBIE OTHOCUTEIBHO HETO

8.
A.
b.
B.
I.

9. Pemure 3apauy. [Ipyxuna xxectkocthio 100 H/M pactarusaercs cumoit 20 H. Yemy
PaBHO YJJIMHEHUE TIPYKUHBI?

A.5cMm.

b. 20 cm.

B.5M.1.0,2 cm.

1. Cpenu otBeTOB A — [' HET IPABUIIBHOTO.

10. Boi0OepeTe 01MH NPABUWIbHBII 0TBET. bpyCOK JISKUT HETTOABMKHO HA HAKIIOHHOU
miockoctH (puc. 7). Kakoe HanpaBiieHHE UMEET BEKTOP CHJIbI TPEHUA?

2

J

Il Bapuanrt

TecroBast paboTa cocTouT U3 9 3a7aHMii ¢ BLIOOPOM OTBETA, U 1 3a7aHKE Ha HAXOXKICHUE
COOTBETCTBHUSA

Kasxplii mpaBUIBHBIN OTBET OIlcHUBaeTCs 1 Oammom.

1. Eciu Ha m1apuk He JeMCTBYIOT HUKAaKHUe Apyrue Tejia, T0O B MHePUHAJIbLHON cucTemMe
oTCcYeTa OH

A. IlocTeneHHO OCTaHABIMBAETCS

b. Konebnercst 0ko10 HayanbHOTO MOJIOKEHUS

B. JIBrKeTCs 110 OKPY>KHOCTH C ITOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO

I'. JIBmxkeTrcst ¢ HOCTOAHHOW MO MOJYJIFO M HAITPABJIEHUIO CKOPOCTHIO

2. BoiGepeTe 01MH NPAaBWIbLHBIA 0TBET. M4 MOA0pOCHIIH BBEPX C HAYAIBHOW CKOPOCTHIO
V.. Ha puCyHKe a yka3aHO HanpaBjIEHUE CUJIbI TSKECTH, JEHCTBYIOIIEH Ha TEJO.
OrmpenenuTe HApaBlICHHE BEKTOPA YCKOPEHHSI MsiUa, IBUXKYIIETOCS BHU3 (PUCYHOK 0).

¥



A. TosbKO Tak, Kak MokKazaHo Ha puc. 16.
b. Toapko Tak, Kak moKa3aHo Ha puc. 20.
B. Tonbpko Tak, Kak MOKa3aHO Ha puc. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha puC. 40.

3. Onpeaesure OAMH NPABUIBLHBIM 0TBET. T€J10 Maccou 2 KT IBUKETCS CO CKOPOCTHIO 3
M/c 1 yckopeHueM 2 M/c?. Moaynb paBHOAEHCTBYIOIIEH CHII, IEHCTBYIOIIUX HA TEJIO PaBeH
1)2H

2)4H

3)6 H

4)10 H

4. IIpu n3mepeHnsix Macchl TeJIa M ero Beca Ha IMOJII0Ce U Ha IKBAaTOpe ObLIO0
00HAPYXKEHO, YTO

A. U Bec, u macca pa3InyHbl

B. Macca onrHakoBa, BEC pa3JIMueH

b. Macca u Bec 0JIMHaKOBBI

I'. Macca paznuuHa, BeC OJJMHAKOB

5. YcranoBure coorBercTBHE MeKAY PU3MUYECKUMU BeJIUYUHAMH M ¢IMHULAMHA
U3MepeHus 3TUX BenuunH B cucteme CH.

dusnueckas BeIMUNHA Ennnania BeIMYuHbBI

A) &KECTKOCTh 1) kunmorpamm (1xr)

b) cuna 2) Heroton (1 H)

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

5) MeTp B cekyHAy 3a cekyHay (1 m/c?)
6) oxoynb (1 [Ix)

6. ®opmy.ia, onpeaeAOIIAA CUIY YIIPYIOCTH. ..

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

b.F=mg

B.F=puN

I'. F=kAl

7. 111 3axoH HproTOHAa MaTeMAaTH4YeCKH MOKHO 3alIUCATh TaK: (BEKTOPbI HE YKA3aHbI)
A.F=ma

b. F=puN

B. Fl = —Fz

I'. Fx=—kx

8. Eciiu Tes10 MOKOUTCSH, TO CHJIA TPEHUS MOKOS:
A. Bcerma 0obliie BHEIIHEN CHIIBL;

b. Bcerga paBHa BHEIIHEN CUJIE;

B. Bcerna MeHbIlIe BHEIITHEH CUJIBI.



9. Pemure 3amauy. [lon aetictBuem cumsl 2 H npyxkuna yaiuHuiacsk Ha 4 cMm. UeMmy paBHa
KECTKOCTb IPYKUHBI?

A. 2 H/m.

b. 0,5 H/m.

B. 0,02 H/wm.

I'. 50 H/m.

J. 0,08 H/m.

10. BoiOepeTe oqMH NpaBWIbHBIA 0TBET. bpyCcoK JIBIKETCS paBHOMEPHO BBEPX 1O
HAKJIOHHOM 1ockocTH (puc. 7). Kakoe HarpaBieHUuE UMEET BEKTOP CHJIbI TPEHUS?

Puc. 7

A.1B5.2B.3T.4 1. Fmp=0

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

Kaouun Kk Tectam:

Bapuanr 1

~
oo
©

Ne Bommpoca 1121345 6 10

ris|A|r|A4m6282rs5/A|lB|r|6|B

IIpaBUIBHBINA 0TBET

Bapuant 2

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

rie|2|B|A4,6-2,B2r5|r|[B|/A|[r|B

IIpaBuabHBIN 0OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOyYarOIIEMYyCsI, €ClTi Habpa MeHee S5 0aioB;
— «3» BBICTABIISIETCS O0y4aromemycs, 3a 6-7 0aios;

— «4» BBICTaBIsIETCS OOy4aromemycs, 3a 8-9 6amios;

— «5» BbICTaBIsIeTCa oOy4aromemycs, 3a 10 6anos.

3amanus s caMmocTosTeIbHO padoTsl (CP)

Tembl 3cce (pedpepaToB, NOKJIAT0B, COOOIIEHMI)



1) Cuna. Macca.

2) TlpuHIUN CYNIEPIIO3UIINYU CHIL.

3) Ilepssrii 3akoH HproToHA.

4) Bropoii 3akoH HproTOHA.

5) Cwuusl B mpupose.

6) Tperwii 3akoH HproToHa.

7) 3aKkOH BCEMUPHOTO TATOTCHHSI.

8) Cuna TsSKeCTH U CHJIa BCEMHPHOTO TATOTCHUSI.
9) IlepBast kocMHYeCKasi CKOPOCTb.

10) IBmxxenue rraneT u Majibix Tel COHEYHOW CHCTEMBI.
11) DneMeHTHI PENSATUBUCTCKON TUHAMUKHY.

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

Kpurepun ouenku:
OtMmeTka «5»

IIOJTHO PACKpPBITO COACP/KAHUE MaTepraia

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

IUIA 10Ka3aTeNbCTBA UCIIOIb30BaHbl Pa3IMUHbIE YMEHMSI, BBIBOJBI U3 HAOIIOACHUIH,
OMBITOB

OTBET CaMOCTOSTEIbHBIN, NCIIOIB30BaHbI paHEe MPUOOPETEHHBIE 3HAHUS.

OtMmeTtka «4»

PACKpBITO OCHOBHOE COJICpyKaHHE MaTepuaia

B OCHOBHOM IIPaBWJIBHO JIaHBI OMPEJCIICHUS TMOHATHUH W HCIIOJIb30BaHbl HAYYHBIS
TEPMUHBI.

OTBET CAMOCTOSITCIbHbBIN

OTIpeNIeICHUs] TIOHATUM HEMOJIHBIE, OMYIIEHbl HE3HAYHTEIIbHbIE HapYIICHUS
MOCJIEIOBATEILHOCTH M3JI0KEHHMSI, HEOOBIINE HETOYHOCTH TPU WCIIOIH30BAHUN HAYYHBIX
TEPMHHOB WJIM B BBIBOJIaX M 0000IICHUIX

IIPaBUJIbHBIE M YETKHE OTBETHI HAa BOIIPOCHI YTOUHSIOLIETO Xapakrepa (mo3uuus
MTOHUMAFOIIIUI )

OtmeTtka «3»

YCBOEHO OCHOBHOE coOJiepkaHWe ydyeOHOro MaTepuayia, HO  HU3JI0OKEHO
(dbparMeHTapHO, HE BCET/1a MOCJIeI0BATEIHLHO

ONPEAECIICHHS TOHATUN HETOCTATOYHO YETKHE

HE WCIOJb30BaHbl B KaueCTBE JIOKAa3aTelIbCTBA BBIBOJBI W 00O0OILIECHUS U3
HAOJIIOICHUM, TOMYIIEHbI OITMOKU MIPU UX U3JI0KEHUU

JOMYIIEHbl OLIMOKA W HETOYHOCTH B MCHOJIb30BAaHUM HAYyYHOW TEPMHUHOJIOTHH,
ONPEAECTICHUE OHATHI



NpaBUJIbHBIE U YETKHUE OTBETHl HAa BOMPOCHI HABOJALIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (IO3ULMs KPUTHUK)

OtMmeTka «2»
OCHOBHOE COJIEpKaHUE y4eOHOTO MaTepralia He PACKPHITO
HE JIaHBl OTBETHI Ha BOITPOCHI HABOSIIIETO M KOHKPETH3UPYIOIIETO XapaKTepa
JOMYIICHBI TPyOble OIMMOKH B ONPEIACICHUH IOHATUH, IPH HCIIOJIH30BAHUN
TEPMUHOJIOTHH.

Tema 1.3. 3aKkoHBbI cOXpaHeHHS
¥YcrHblii onpoc (YO)

1. [Tpu kaKoOM yCJIOBUM UMITYJIBC TeJla HE U3MEHSETCS?

2. YTo MOXKHO CKa3aTh O HANpaBJIE€HUH BEKTOPOB UMIYJbCA U CKOPOCTH JIBHXKYILEIOCs
Tena?

3. Kakoe u3 Ten umeer OOJBIIMN UMITYJIbC: aBTOMOOWIIb Maccoil 1T, IBMXKyLIUICS CO
CKOpocThio 10M/C, MM CHApSA Maccoil 2KT, JETSIIHI co CKOpocThio 500M/c?

4, [Touemy npu yaape BO3HUKAIOT OOJIBIINE CHIIbI?

S. [TapamroTUCT paBHOMEpPHO OIyCKaeTcs Ha mapamnore. M3meHsercs Jau mpu 3TOM
MMITYJIbC MTapaIroTUCTa?

6. I'ie B mpupoie 1 TEXHUKE BCTPEYAETCA PEAKTUBHOE JBHKEHUE?

7. KaxoB npyHIMI IBMKEHUS METY3bI?

8. OcbMUHOTH, KallbMapbl, KapakaTHIbl MW Jpyrue oOuTaTeNu TIYyOMH MOps
MepeMEIIarTCesl TOJA00HO paKeTe, BHIOpAChIBasi C CHIION BOAY, KOTOPYIO OHU HAOMPAIOT
gepe3 poT. MoXeT JIn Takol croco0 nmepeMereHus 00ecednTh UM OOJIBIITYI0 CKOPOCTh
JIBUKEHUS B TOJIIIE BOBI?

9. Kak kocMOHaBTY, HaxonsIIeMycCs B OTKPBITOM KOCMOCE, BEPHYThCS OOpaTHO Ha
KOCMHYECKUM KOpabJib 0€3 MOCTOPOHHEN MOMOIITH ?

10. IloyeMy COBETYIOT MPHU BBICTPEJIE PY>KbE MOKPEMYe MPKUMATh K Tiedy?

11. Kakue u3 mepedyuciIeHHBIX TeJl 00JIaal0T KUHETUYECKOW HSHEpruei: a) KaMeHb,
MOAHATHIN HaJ 3eMJICH; 0) JETAIINNA CaMOJIET; B) paCTSIHYTas MPYKHUHA.

12. HV3meHsieTcs 1M MOTEHIIMAIbHAS SHEPTUS JIOAKU, IIBIBYIICH MO TEUSHUIO PEeKU?

13. JlerxkoBo# u rpy30BOil aBTOMOOMJIM JABUKYTCS C OJUHAKOBBIMU CKOpoCTsiMU. Kakoii
U3 HUX 00JaaeT OoJbleld KHHETHIECKOW SHEPTHEH?

14, Kak u3MeHsieTcs KMHETHYeCKass W TOTCHIHAJbHAS DHEPrusi CBOOOJHO I1aJIaf0IIIeTo
tena? Kocmudeckoro kopabiisi, COBEpIIAONIECTO MITKYIO TTOCAIKY?

15. Kakwe mpeBpaiieHuss SHEPTUM MPOUCXOIUT TPHU JBIKCHUM KaMHs, OpOIICHHOTO
BBepx? ConmpoTHBIIEHHEM BO3/IyXa MOXKHO MPEHEOPEUb.

16. Tlpu kaxom yCJIOBHH JiBa Tella pa3HOW MAaCCHI, MOJHSATHIC HA Pa3HYIO BBICOTY, OyayT
o0nagaTh OJUHAKOBOM MOTCHIIMAIEHON YHEpTUeii?

17. TlpuBenuTte mpuMepbl MpEeBpalllCeHHs] KHHETUUECKOW YHEPTUH Tejla B MOTEHIIMAIBbHYIO
HHEPTUI0 U 0OpPATHO.



18. I'py3, mnoaBelIeHHBIH Ha HUTH (MasTHUK), coBepiiaer KojeOanusa. Kakue
MpEeBpaIleHUs] SHEPTUH MPOUCXOSAT IPU 3TOM?

19. Tlamarommii ¢ BRICOTHI 2M MSYHK MTOJACKOYMI Ha BBICOTY 1,5M. Kak cormacoBath 310 ¢
3aKOHOM COXPaHEHUS SHEPTUH?

20. 3a cyer Kako¥l PHEPTUH B3MBIBACT BBEPX HATOJHEHHBIN T'eIHEM BO3MYIITHBIA IIApUK,
BBIPBABIIUICS U3 PYK?

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

Kpurepuu oneHku:
OtMmeTka «5»

TIOJTHO PACKPBITO COJIep)KaHUE MaTepHraia

YETKO W MPABUILHO JIaHBI OMPEACIICHUS U PACKPBITO COACP)KaHNUE TTOHATHH, BEPHO
WCITOJIH30BaHbI HAYYHBIC TEPMUHBI

JUTSI TOKA3aTelIbCTBA MCITOJIB30BAHbI PA3IMNYHBIC YMEHHUSI, BEIBOABI M3 HAOJIOICHUIA,
OITIBITOB

OTBET CaMOCTOSTEJIbHBIN, HCIIOJB30BaHbI paHee MPHOOPETEHHBIC 3HAHUS.

OtmMmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IMPaBWIBHO JIaHbI OMNPEEJICHUsS] MOHSATUN W UCIOJIb30BaHbl HAYUYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTPENCIICHUS] TIOHSTUW HEMOJHBIE, JOMYyIIeHbl HE3HAYMUTENbHBIC HapPYIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOBIITNE HETOUHOCTU MPU HCIOJIB30BAaHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

IpaBUJIbHBIC M YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIETO XapakTepa (ITO3HIUs
TTOHUMAFOIITH )

OtMmetka «3»

YCBOGHO OCHOBHOE COJEep)KaHHWe ydeOHOro MaTepuana, HO  HU3J0KEHO
¢dbparmMeHTapHO, HE BCEr/ia MoCIe0BaTeIbHO

OTIpe/IeTICHUS TIOHATUH HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbl B KaueCTBE JIOKA3aTelIbCTBA BBIBOJIBI M OOOOILIECHUS U3
HaAOJII0/ICHUH, TOMYIIEHBI OUIMOKH MPHU UX U3JI0KECHUH

JOMYIIEHbl OMIMOKM M HETOYHOCTH B HUCHOJb30BAaHUU HAYYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHATUIA

NPaBWJIbHBIE W YETKHE OTBETHI HAa BOMPOCHI HABOMAIIETO M KOHKPETHU3UPYIOIIETO
xapakrtepa (Io3ULMs KPUTHK)

OrMmeTka «2»
OCHOBHOE COJIEpKaHUE yueOHOTO MaTepualia He PACKPHITO
HE JIaHbl OTBETHI Ha BOITPOCHI HABOSIIETO M KOHKPETU3UPYIOIIETO XapakTepa



JOMyIIeHbl TpyOble OMIMOKM B ONpEAEICHUM MOHSATUM, MPU HCIOIb30BAHUU
TEPMHUHOJIOTHH.

Tecruposanue (T)

Yemy paBeH MOIYJIb U3MEHEHHS UMITYJIbCA TEJIa MACCOM M, IBUXKYIIETOCS CO
CKOPOCTBIO V, €CJIA TIOCIIE CTOJIKHOBEHHSI CO CTEHKOM TEJIO CTaJI0 IBUTATHCS B
MIPOTHUBOIIOJIOKHOM HAMPABJICHUH C TOH )K€ 110 MOIYIIO CKOPOCTHIO:

a) 2mv
0) mv
B) 0

[Tpu BBICTpEIIC M3 MTHEBMATHUECKONH BUHTOBKH BBIJICTACT ITYJIs MACCOM M CO
CKOPOCTHIO V. Kakoii mo Moy Ir0 UMITYJIbC IPUOOPETAET MTOCIIEC BHICTPENIA THEBMATHIECKAS
BHUHTOBKA, €CJii ee Macca B 150 pa3 GombIlie Macchl IMyJIu:

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

C nmoaxu o6mieit maccoit 200 Kr, IBHKYIIEHCSI CO CKOPOCThIO 1 M/c, BBITIAT TPY3
maccor 100 kr. Kakoii ctana ckopocTh JIOOKH:
a) 10 m/c
0) 1 m/c
B) 2 M/C

Teno maccoii 1 kr cunoii 20 H nogaumaercst Ha BeicoTy 5 M. Uemy paBHa padoTa
JTOM CHUJIBL:
a) 100 Ix
6) 10 Ix
B) 1000 JIx

Onpenenvure MUHUMAIBLHYIO MOIIIHOCTh, KOTOPO# JOJDKEH 00J1a/1aTh TBUTATENb
MPUEMHUKA, YTOOBI MOTHATH Tpy3 Maccoi 50 kr Ha Beicoty 10 M 3a 5 c:
a) 2 kBt
0) 3 kBt
B) 1 kBT

[Ipu nBUKEHUU HA BEJIOCUIIEE TT0 TOPU3OHTAIIBHOM I0POre CO CKOPOCThIO 9 KM/4
pazBuBaercs MomHocTh 30 Bt. Halinute nBuxyuiyro cuiy:
a)24 H
06) 12H
B) 40 H



7. Teno Maccoit 2 kr uMeeT noTeHuaibayto sHepruto 10 J[x. Ha kakyro BbICOTY Hajl
3eMJIEN TOAHSATO TEJO, ECIU HYJIb OTCUETA MOTCHINAIBHON SHEPTUHA HAXOIUTCS Ha
MMOBEPXHOCTH 3EMIJIU:

a)l m
0)2Mm
B) 0,5 M

8. Bo ckonbko pa3 moTeHnHaNIbHas YHEPTUS, HAKOIUICHHAS IPYKUHOU NIPU CKATHUH U3

TIOJIO’KEHUST PaBHOBECHS Ha 2 CM, MCHBIIIE, UeM TIPU CKATUU TOU ke MPY>KUHBI Ha 4 CM:
a) B4 paza

0) B 2 paza

B) B § pa3

9. Kak n3MeHUTCS KNHETUYECKast SHEPT U TeJa IIPU YBEJIMYEHUH €TI0 CKOPOCTHU B 2
pasa:
a) yBeIIMUYMUTCS B 2 pasa
0) ymenbuTcs B 4 pasza
B) yBeIUUHUTCS B 4 pasza

10. C kako# CKOpOCThIO OPOCHIIA BEPTUKAIBHO BBEPX KAMEHb, €CJIM OH IIPU 3TOM
TOJIHSJICS. HA BBICOTY S5 M:
a) 5 m/c
0) 10 m/c
B) 2,5 M/c

11. Teno O6poreHo BepTUKaIbHO BBEpX co ckopocThio 10 M/c. Ha kakoii BricOTE €ro

KWHETHYECKasi JHEPTUs CTAaHET PAaBHOMN €ro MOTEHIIUAIbHOW YHEPTHUH:
a)2,5m

0)2m
B) S M
12. Enununna uamepeHus umiyiabca cuiibl B MeX1yHapOIHOW CUCTEME:
a) Kr * M/c
0) Hec
B) KI/M
13. 3aMKHyTasi CUCTEMA TeJl — TaKasi CHCTEMA TeJ, HA KOTOPBIE:

a) HE ACMCTBYIOT BHEUIHUE CHUJIbI
0) He NEHCTBYIOT HU BHEITHUE, HU BHYTPEHHUE CUJIBI
B) JEUCTBYIOT BHEIIIHUE CUJIbI

14. Wimnysibe Tena onpenesieTcsi BRIPaKCHUCM:
a) F/t
0) Fet

B) mev



15. Teno O6pornieHo BepTUKAIBHO BBEpX cO ckopocThio 20 M/c. ConmpoTuBIieHHE
BO3/lyXa CPAaBHUTEIBHO Majo0. Kakol BBICOTBI OHO JOCTUTHET:
a) 20 m
0)15™
B) 10 M

16. JKene3nonopoKHBINM BaroH MacCoOM m JABUKYIIHUICSA CO CKOPOCTBIO V, CTAJIKUBACTCS
HENOJABM)KHBIM BArOHOM MACCOW 2m U cLeIIsieTcs ¢ HUM . Kakum CyMMapHBIM UMITYJIBCOM
o0JazatoT JjBa BaroHa 1ocje CTOJIKHOBEHUS:

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

17. CKopocCThb JIETKOBOTO aBTOMOOMJIS B 4 pa3a 00JibIlle CKOPOCTU IPY30BOTO, a Macca
IPy30BOTro B 2 pa3a 00JbIlIe Macchl JerKoBoro. CpaBHUTE 3HAYEHUSI MOLYJIEH UMITYJIbCOB
JIETKOBOTO P1 ¥ TPY30BOTO P2 aBTOMOOMJIEH:

a) p1=p2
0) p2=2p1
B) P1=2p2

18. Teno, maccoit 2 kr ABHXKETCS co CKOpocThio 4 M/c. KakoB nMItynbc Tena:
a) 16xrem/c
0) 8krem/c
B) 4Kr*m/C

19. Teno maccoil 2 KT NOJHUMAETCS Ha BBICOTY 5 METPOB MPH JIEUCTBUU HA HETO
nocrosinHoi cuiibl 30 H. PaGoTa 3Toii cuiibl paBHa:
a) 100 Tx
0) 1500 JIx
B) 150 JIx

20. Kaxkas 13 nepeyncieHHbIX BEIUYUH SIBISIETCS] BEKTOPHOM:
a) macca
0) UMITyJIbC
B) IIyTh

21. Bopona netut co ckopocThio 6 M/c. Immynsc BOpoHBI paBeH 3 Kr * M/c. Macca
BOPOHBI paBHa:
a) 0,5 kr
0) 2 kxr
B) 1,5 kr

22. Kax Ha3biBaeTcs BelMurHa, paBHasi IPOU3BEIECHUIO MACCHI TEJIa HA €€ CKOPOCTh:
a) UMITYJILC CUJIBI



0) UMIyJIbC TEJIa
B) IIEpEMEIILICHHE

23. Kak HaszpiBaeTcs (hu3nueckas BETUYMHA, paBHAS IPOU3BEACHUIO MOAYJICH CUIIBI U
NepeMEIEeHUs U KOCUHYCa yriia MEeXKy HUMU:
a) MOIITHOCTh
0) KMHETUYeCKast YHEPTHsI
B) pabota

24, Teno maccoit 3 kxr mogHATO Ha BRICOTY 10 M. KakoBa moTeHInanbpHas SHEPTUs Tea:
a) 30 Ix
6) 300 JIx
B) 600 JIx

25. Kamens Opomien BepTukanbHO BBepX. Ha mytu 1 M ero kuHetuyeckasi 3Heprus
yMeHnbInmiack Ha 16 JIx. Kakyro paboTy coBepinia cuia TSKECTU Ha 3TOM IMyTH:
a) —8 JIx
0) —32 Ix
B) —16 JIx

26. [lepBblIil 251€KTpOABUTATEIb, TOCTPOEHHBIN akageMukoM A0moukoBbiM B 1834 rony,
pPaBHOMEPHO MOoAHUMAI (¢ ToMoIIb0 O70ka 1 HUTH) Tpy3 S0 H Ha BeIcOoTy 0,6 M 32 2 C.
Onpenenure MOIHOCTb ATOTO JIBUTaTENIS:

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

27. Onpenenuts pabOTy CUIIBI IPYU PABHOMEPHOM MOJHITHH Ipy3a Maccoul 2 T Ha
BbICOTY 50 cM:
a) 1 xJx
0) 1,5 kJlx
B) 10 xJ[x

28. Kaxk Ha3biBaeTcs guanyeckasi BeJIMUMHA, paBHAsk TPOU3BEECHUIO CUJIbI HA BpEMs €€
JIICUCTBHUS:
a) KUHETUYECKasi DHEPTUs
0) UMIyJIbC TeNa
B) UMITYJIbC CHJIBI

29. Ha Teno B reuenue 2 muH neictyet cuwiia 5 H. KakoB UMITysIbC CHIIBL:
a) 600 H-c
6) 60 H-c
B) 6 H-c



30. Kak HaspiBaeTcs (hr3nueckas BeIMUYMHA, PaBHASI OTHOLIEHUIO pa0OThl K MHTEPBAILY
BpPEMEHH, 32 KOTOPBIN 3Ta paboTa COBEpIICHA:
a) KHHETUYECKast SHEPTUs
0) MOIITHOCTH
B) pabota

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

Kiaoum Kk Tecram:

Ne Bompoca 1/12]3 516 819|10(11(12|13|14|15|16 (17|18 | 19| 20
6|/B|la|/B|6|B|6|B|6 |a |6 |2a |B |a |6 |B |6 |B |6

IIpaBuabHbIH

0TBET

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

IIpaBWIBHBINA OTBET

Kpurepun ouenku:

— «2» BBICTABIISICTCS OOydJaroIemMycs, eciu Habpan meHee 12 Gaos,
— «3» BBICTaBIACTCS oOy4Jaroemycs, 3a 13-17 6anos,

— «4» BBICTaBIACTCS OOy4aromemycs, 3a 18-24 6annos,

— «5» BBICTaBJIsIETCA 00yUaroneMycs, 3a 25 u 6oJiee 0aoB.

3aganus s caMmocTosiTeSibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

1) 3ak0oH COXpaHEHUS HUMITYJIbCA.

2) PeakTHBHOE IBUXKCHUE.

3) 3akoH COXpaHCHUs MOMEHTA UMITYJIbCA.

4) Mexanudeckas paboTa ¥ MOIIIHOCTb.

5) Kunernueckasi SHEpTHSL.

6) IloTeHnMaIbHAS SHEPIHS.

7) 3aKkoH COXpaHEHUSI MEXaHHMUYECKOW SHEPTHH.

8) PaboTa CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.

9) KoHcepBaTHBHBIC CHIIBI.

10) [TpumeHeHHEe 3aKOHOB COXPAaHEHHUS.

11) HWcnonb30BaHue 3aKOHOB MEXAHUKU Ui OOBSICHEHUS JIBW)KCHUS HEOCCHBIX Tel U
IUISL Pa3BUTHS KOCMHUYECKUX WCCIICAOBAHUMA, TPAHUIIBI PUMEHUMOCTH KIaCCUYECKON
MEXaHUKH.



12) [IpakTuyeckoe NpPUMEHEHHUE (DU3MUYSCKUX 3HAHWKA B IOBCEIHEBHOW JKU3HU JUIS
UCIIOJIb30BAHUS MTPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPECTB.

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

Kpurepun ouenku:
OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepraia

YETKO W NPABUJIBHO JIaHbI ONIPENEIICHUS U PACKPBITO COAECP/KAHNE NOHATUHI, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTeJbCTBA UCIIOJIb30BaHbl Pa3IM4HbIC YMEHHUSI, BEIBOABI U3 HAOJIIOICHUI,
OMBITOB

OTBET CaMOCTOSTEIbHBIN, NCIIOIb30BaHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM MPAaBWJIBHO JIaHbI OMPEACIICHUS! MOHSATUNW U UCTOJIb30BAaHbl HAyUHbIC
TEPMUHBI.

OTBET CaMOCTOSATCIILHBIN

ONpeeTICHUs] TIOHATUN HEMOJIHBbIC, JOMYILICHbl HE3HAYUTENbHBIC HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOBIITNE HETOUHOCTU MPU HCIOJIb30BAaHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 0000IIEHUAX

MPaBWIbHBIE U YETKHWE OTBETHI HAa BOIPOCHI YTOUHSIOLIETO Xapakrepa (MO3uIus
MTOHUMAOILIUIA )

OtMmetka «3»

YCBOGHO OCHOBHO€  COJEp’KaHUE Yy4yeOHOro Marepuana, HO  HU3JI0KEHO
(dbparMeHTapHO, HE BCEr/ia MOCIeA0BaTEIbHO

OTIpe/ieNICHUs TIOHATUH HEIOCTATOYHO YETKHE

HE WCIONB30BaHbI B KAaueCTBE JOKAa3aTENbCTBA BBIBOJABI M OOOOIICHHUS W3
HAOJII0/ICHUH, TOMYIIEHBI OUIMOKH MPHU UX U3JI0KECHUH

JOMYIIEHbl OUIMOKM M HETOYHOCTH B HCHOJb30BAHWU HAYyYHOM TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUI

MpaBWIbHbIE U YETKHE OTBETHl Ha BOMPOCHI HABOMAILIETO M KOHKPETHU3UPYIOLIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTKa «2»
OCHOBHOE COJIEp>KaHHe Y4eOHOTO MaTepualia He pacKpbITO
HE JIaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIEHBl TPyOble OIIMOKKM B OMNpEACICHUM TMOHSATUM, TPH HCIOJb30BAHUU
TEPMHUHOJIOTHH.

Kontpoabnas padora Nel



=

=

=

ITo pasneny «MexaHukKa»
Bapuanr 1
CdopmymupyiiTe nepBbiii 3aKk0H HproToHA.
MOTOLMKIUCT Haya]d ABMKEHHE C MOCTOSHHBIM yCKopeHueM 1 m/c?. Ompemenure myTs,
KOTOPBIN TIPOIIET MOTOIIMKIIUCT JI0 TOTO MOMEHTA, KOT/Ia €r0 CKOPOCTh cTana 36 KM/4.
[To BrOpomy 3akoHy HbBIOTOHa ompenenure yCKOpEeHHE Tela, Bbi3biBaeMoe cuiion 90 H;
Macca Tena 45 Kr.
JIBa xopabis maccoir 50000 T kaxawlii CTOSAT Ha peije Ha pacCTOSHUU 1 KM OJUH OT
npyroro. KakoBa cuiia NpuTsHKEHUS MEKTy HUMA?
Teno, aBmXKyleecs co CKOPOCTbIO 4M/C, UMeeT KMHETHYecKyro 3Hepruto 16 Jx. Haiitu
Maccy 3TOro Teda.

Bapuanr 2

ChopmynupyiiTe 3aKOH BCEMUPHOTO TATOTECHHUS.

3a kakoe BpeMsi aBTOMOOWIb, JBHMTasCh W3 COCTOSHHS HOKOS ¢ yckoperuem 0,6 m/c?,
npounaet 30 M.

Cuna 60 H coobmaer temy yckopenue 0,8 m/c?. Kakag cuaa COOOIIUT 3TOMY Tely
ycKopeHue 2 m/c??

Brruncnure cuny nputskenus denoBeka mMaccor 80 kr k Comnny, ecnu macca ConHoa
pasna 1,99-10% kr, a paccrosnue ot 3emmu 10 Comnua cocrasiuser 1,5-10° xwm.

Teno, maccoit 3 kr obnagaeT moTeHUanbHON sHeprueit 60 J[. Onpenenute BHICOTY, Ha
KOTOPYIO ITOJHATO TEJIO HAJl 3EMIJICH.

Bapuanr 3

ChopmynupyiiTe 3aKOH COXpaHEHHsI SHEPTUU.

Temnoxox, ABUrasch U3 COCTOSHHMS TOKOs ¢ yckopenueM 0,1 m/c?, mocturaer ckopoctu 18
KM/4. 3a KaKkoe BpeMsi 3Ta CKOPOCTh JOoCTUTHYTa? Kakoil myTh 3a 3TO BpeMsi MpoitaeH?

C KakuM yCKOpEHUEM JIBUTajcs IpH pa3dere peakTUBHBIA caMmoseT Maccoit 60 T, eciiu cuiia
Taru asurarteiaei 90 kH?

C xakoil cunoil mputsaruBaercs JIyHoil rupst Maccor 1 Kr, HaxoasIascs Ha MOBEPXHOCTH
JIynsl. Macca Jlynsl paBna 7,3 - 10?2 kr, a ee paguyc 1,7-108 cm?

KakoBa kuHeTHueckast SJHeprusi KOCMUYECKOTo Kopadist cepur «Coro3» Mpu ABHKEHHUH T10
opOuTe co CKopocThio 7,8 KM/c, eciu Mmacca kopabis 6,6 17

Bapuanr 4

Cdopmynupyiite Tpetuit 3akoH HproToHa.

[lyns B ctBonme aBromara KamammHukoBa ABHXKETCS ¢ yckopeHmeM 616 xm/c?. Kakosa
CKOpPOCTb BBbLJIETA MYJIU, €CJIM JJIMHA cTBoJa 41,5 cM?

Teno maccoii 4 Kr o JeicTBMEM HEKOTOPOil cuilbl puobpeno yckopenue 2 m/c?. Kakoe
yCKOpeHHe nmpruodpeTraeT Tesno Maccoil 10 Kr mox AeiCTBUEM TaKOM e CHUIIbI?

C kakol CUJION MPUTITHBAIOTCS APYT K APYTy ABa Tejaa Maccod Mo S5 KT, €CIIU pacCTOSIHUE
MEXKY UX LIEHTpaMu Macc paBHO 20 m?



5. Teno nmoausinu Ha BbicoTy 0,6 M Han 3emueid. [Ipu 3TOoM OHO 001aAaI0 MOTEHUUATBLHOM
sHepruel paBHou 42 /x. Onpenenure Maccy Tena.

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

Kpurepuu ouieHku:

- «5» CcTaBUTHCS 32 padOTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIMOOK U HEI0YETOB.

- «4» cTaBUTHCS 3a pabOTy, BBHIMOJHEHHYIO MOJTHOCTHIO, HO MPU HAJUYUM B HEH He Ooliee
OJIHOM TpyOO# U 0JTHOM HerpyOO# OMMOKKU U OHOTO HEJIOUEeTa, He OoJee TPeX HEJ0UYETOB.

- «3» CTaBUThCS, €CIIM CTYIEHT IMpPaBWJIbHO BBINOJHWI HE MeHee 2/3 Bcell paboThl WU
JIOIYCTUI HE OoJiee 0JHOM rpy0oil OIMOKU U BYX HEJIOYETOB, HE OoJiee OJHOM rpy0oil u
OJIHOM HerpyOo# ommOkH, He Oojee Tpex HEerpyObIX OMMOOK, OJTHON HErpyOoi OMOKU U
TpeX HEAOUYETOB, NIPY HAIMYUU 4-5 HETOYETOB.

- «2» CTaBUTHCS, €CIU YUCIO OMMOOK M HEOYETOB MPEBBICUIO HOPMY OLIEHKH «3» WIH
MPaBUJILHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Pa3znen 2. Mogexkyisipuasi pu3nKa 1 OCHOBbI TEPMOAMHAMMKH

Tema 2.1. OcHOBBI M0JIEKYJISIPHO-KMHETHYECKOH TEOPUH Ta30B

Ycrublii onpoc (YO)

1. KaxkoBa nens monekynspHo-kunernueckoit reopun (MKT) ctpoenus BemecTa?

2. Ha3zoBute ocHoBHbIE nTON0KEHNST MKT.

3. [IpuBenute mnpuMepsl (U3HMYECKUX SBICHUN, KOTOPBIE SBISIOTCS KOCBEHHBIM
JI0Ka3aTEIbCTBOM CYILIECTBOBAHUS ATOMOB M MOJIEKY!L.

4, Kakue »skcrnepuMeHTanbHBIM (PaKThl TMOATBEPKAAIOT CYIIECTBOBAHUE MOJICKYII
(aTomOB)

d. [IpuBenuTe cpaBHEHUS, MO3BOJISIIONINE MTPEACTABUTH, HACKOJIBLKO MOJIEKYJIbI (ATOMBI)
MaJibl.

6. [IpuBeauTe cpaBHEHMUsI, TO3BOJISIONINE IPEACTABUTH ,HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MHOTOYHCJICHHBI.

7 JlaitTe onpeneneHre KOJIMYeCTBA BEIIECTBA.

8. KakoBa equnaniia konnuectsa Bemectsa B CI1?

9 ChopmynupyiiTe onpenesieHre nocTossHHOM ABoraapo. Yemy oHa paBHa?

10. Ilouemy mocTosiHHas ABOraJpo OJWHAKOBa AJis JTF0O0r0 BeulecTBa?

11.  Maiite onpenenenue mossipHoid maccel. KakoBa ee eaununa B cucteme CH?

12.  Kak cBsizaHbl MOJISIpHAsi U OTHOCHUTENIbHAS MOJIEKYJIAPHAs MacChl?

13. IIpuBeaute npumepsl HU3HNUECKUX SBICHUN, KOTOPBIE SBISIOTCS JOKA3aTEIIbCTBOM
JIBUKCHHS] MOJICKYJI.

14,  Jlavite onpenencHue nuddys3uu.



15.

[IpuBenuTe npumepsl NpuMeHeHus: AMPGy3un B IPUPOJIE, TEXHUKE, U )KU3HU

yeJioBeKa

16. IIpuBeaute nmpumepsl HU3HMUECKUX SIBICHUN, KOTOPBIE SBISIOTCS JOKA3aTEIbCTBOM
B3aMMOCHCTBHS MOJIEKYJI.

17. KakoBa npupojia MeXMOJIEKYJIIPHOTO B3auMoaeicTBHs? Ha Kakux paccTOSHUSIX
MPOSIBIISIIOTCS ATH CUJIBI?

18. HazoBuTe OCHOBHBIE arperaTHble COCTOSHUA BelecTBa. Kakue n3ameneHus
MIPOUCXOST B BEIMIECTBE MpH (Pa30BBIX mepexoaax?

19. Kak aBwxyTcsl MOJICKYJIBI Ta3a?

20.  JlaiiTe onmpeneneHus: UAeaIbHOTO rasa.

21. Ilpu KakuxX yCIOBHUSAX pealibHbIE Ta3bl BEAYT ceOsl M0J00HO UacaIbHOMY razy?

22. Ha3oBure (pu3znueckre BEIMUNHBI, KOTOPBIE ABIISIOTCS MUKPOCKOITMYECKUMU

[mapamMcTpaMu UACAJIBLHOIO Ira3a.

23.

HazoBute (1)I/I3I/ILIGCKI/IG BCJIMYUHBI, KOTOPBIC ABJIAIOTCA MAaKPOCKOIIMYCCKUMH

napamMeTpaM UACaJIbHOI0 rasa.

24,

B 4yem npuunna naBnenus raza?

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

Kpurepun ouenku:
OtmeTka «5»

IIOJIHO PACKPBLITO COACPIKAHUC MATCpHUalIa
YCTKO MU IIPABUJIBHO JaHbI OIIPCACICHUA U PACKPBITO COACPKAHHUC HOHSITHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

AJI1 JOKAa3aTCJIbCTBA MCIIOJIB30BAHbI PA3JIMYHBIC YMCHUS, BBIBOJBI M3 H&6J’HOI[€HPII>1,
OIIBITOB

OTBCT C&MOCTOHTGJ’IBHBIIZ, HCIIOJIB30BAaHbI PAHCC HpI/IO6p€TeHHI>Ie 3HaHU:.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPAaBWJIBHO JaHbl OMPEACICHUS] MOHATHUN W HCHOJIb30BaHbl HAaY4YHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpENICNICHUs] TOHATHI HEMNOJIHbIE, JIONMYIIEHbl HE3HAYUTEIbHbIE HapyUICHUS
MOCJIEI0OBATEIbHOCTH M3JI0KEHUS, HEOOJbIIIME HETOYHOCTU TMPH HCIOIb30BaHUU
HAay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 00OOIICHUSIX

MpaBWIbHBIC W YETKHWE OTBETHI HAa BOIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIMs
TTOHUMAFOITHN )

OrMmeTka «3»

YCBOEHO OCHOBHOE COJIEp KaHHE yueOHOro MaTepuaa, HO U3J10)KEHO (parMeHTapHoO,
HE BCErJa MocCie10BaTeNbHO
OIpE/IETICHUS MOHATUI HETOCTATOYHO YETKHE



HE WCIOJB30BaHbI B KAadeCcTBE [OKA3aTelIbCTBA BBIBOJABI M 00OOMICHUS U3
HAOJI0/IEHUH, TOMYIICHBI OUTMOKH MPU MX U3JI0KECHUH

JIOTIYIIEHbI OIMMOKM W HETOYHOCTH B HCHOJIB30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
oTpe/ieNieHUE TTOHATHH

NPaBWJIbHBIE W YETKHE OTBETHl HA BOMPOCHI HABOISIIECTO M KOHKPETU3HPYIOIIETO
xapakTepa (IMo3UIHs KPUTHK)

OrMmeTka «2»

OCHOBHOE COJiep)KaHre yueOHOro MaTepuasa He PacKphITO

HE JIaHbl OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOILIETO XapaKkTepa
JOMYIIEHbl TpyOble OIIMOKM B OMNPEJACICHUH TOHSATUN, MPU HCHOJIB30BAaHUU
TEPMHUHOJIOTHH.

3aganus s caMocTosTe/IbHOM padorsl (CP)

Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHUA)

©CoNoORWNE

bpoyHOBCKOE nBMXKEHHUE.

Cubl ¥ SHEPTUS MEKMOJIEKYJISIPHOTO B3aUMOJEHUCTBUS.
Ctpoenue razo00pa3HbIX, JKUJIKUX U TBEPABIX TEll.

WUneanwHbIl Ta3.

JlaBneHue rasa.

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

AOGCOIIIOTHBIN HYJIb TEMIIEPATYPHI.

. TepmogmHamuyeckas 1IKaja TEMIIEPATYPHI.

10 CxopocTH IBMXKEHUS MOJIEKYJT U UX U3MEPECHHUE.
11.N3ompoiiecchl U ux rpaduk.

12.I"a30BbI€ 3aKOHBI.

13.YpaBHeHHEe COCTOSHUS UICTHHOTO Ta3a.

14 MomnsipHas ra3oBasi MOCTOSTHHA.

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

Kpurepun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MaTCpHUaJIad

YCTKO W IPaBUJIBbHO JdaHbl OIPCACIICHUA W PACKPLITO COACPKAHHC HOHHTHﬁ, BCPHO
HCII0JIb30BaHbl HAYUYHBIC TCPMHHBI

I 10Ka3aTCJIbCTBA MCIIOJIb30BAHBI PA3JIMYHBIC YMCHUS, BBIBOJbBI M3 Ha6J'IIOI[€HI/II\/'I,
OIIBITOB

OTBCT CaMOCTOﬂTeHBHBII\/'I, HCIIOJIb30BAaHbI PAHCC HpI/IO6peTeHHBIe 3HaHUs.



OtMmeTka «4»

PacKpBITO OCHOBHOE COZICpKaHHEe MaTepHralia

B OCHOBHOM IMPAaBWJIHHO JIaHBI OMPEICICHHS MOHATHA W HWCIOJIb30BAHBI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN

ONpECIICHUS TOHATUH HEIMOJHBbIC, JOMYIICHBI HE3HAYUTCIbHBIC HaPYIICHUS
MOCJICTIOBATEILHOCTH W3JIOKECHUS, HEOOJBIIME HETOYHOCTH TIPH HCIIOJIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MPaBUJIBLHBIE M YETKUE OTBETHI HA BOIPOCHI YTOYHSIOMIETO XapakTepa (MTO3UIIUS
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpKaHHe yueOHOTO MaTrepuasa, HO U3JI0KEHO (parMeHTapHO,
HE Bcerja nociaeoBaTesIbHO

OIpCACICHHNA TTOHSITUI HEAOCTAaTOYHO YCTKHEC

HE HCIOJBh30BaHBI B KadeCTBE JOKAa3aTelIbCTBA BBIBOALI M OOOOIIECHHS U3
HaAOII0ICHU, TOMYIIEHBI ONTUOKH MPU UX HU3JI0KESHUH

JONYIICHBl OMMOKH M HETOYHOCTH B HCIIOJh30BAHUU HAYYHOM TEPMHHOJIOTHH,
OIPEJICIICHUE TTIOHSITUIA

MpPaBWIbHBIE U YETKUE OTBETHI Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOILIETO
xapakTepa (Mo3UIMs KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOro MaTepuala He pacKpbITO
HE JIaHbl OTBETHI HAa BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOLLETO XapaKkTepa

JOMYIIEHbl TpyOble OIIMUOKM B ONPEACICHUU TOHATHM, MPU HUCIOIH30BaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

JlaGopaTopHnasi padora Ne 1

N3y4yenne n300apHoro npouecca (onbiTHasi npoBepka 3axkona I'eii-JIroccaka, boiiuas -
MapmuorTa)

Heab padoThI: SKCIEPUMEHTAIIBHBIM IyTEM MPOBEPUTH BEPHOCTH 3aKoHa [ eii-

JIroccaka (J1oka3aTh MOCTOSHCTBO OTHOIICHHS V/T [j1sl TaHHOM MacChl rasa).

Oo6opynoBanusi: BupryansHas naboparopust «VccnenoBanue n300apHoro mpoiecca

B ra3ax»
- http://efizika.ru/html5/18/index.html.

VYcranoBka MojenupyetiabopaTtopHyo pabdory «llpoBepka 3akoHa H300apHOTO

npouecca ['en-Jlroccakay.

Kparkas Teopust


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

B 1802 roay, dpanmysckuii yuensiii XKozed Jlyu I'eit-JIroccak omyOnmkoBal 3aKOH
ONpeeNsIONUi 3aBUCUMOCTh 00bEMA Ta3a OT TEMIEPATYPhl TP MOCTOSIHHOM JaBJICHUU U
HEM3MEHHOM Macce. M300apHbIl mpolecc - 3TO MNPOUECC MNpU KOTOPOM HM3MEHSAETCS
COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI IPH MOCTOSIHHOM JaBieHuu. Eciu nepeBoauTh ¢
IPEYECKOro TO JOCIOBHO IMOJTydaeTcs: 1SOS — paBHBIN U baros — tsokects, Bec. CTEKIISTHHBIN
COCYJl 3allOJHEH OIPEAECICHHBIM ra3oM, M 3TOT COCYJ NPHUCOECIMHEH K IMPOAOITOBATON
CTeKIITHHOM TpyOKke. Kameit prytu 3akymopeH ra3 B 3Toil Tpyoke. B cimeacTsum Toro, 4to
TpyOKa HaXOOUTCA B TFOPU30HTAIBHOM pACIIOJIOKEHUH, HABICHUE B COCYJ€ IOCTOSHHO
octaétcst paBHBIM aTMocdepHoMy. TemmepaTtypa raza ysenuuuBaercs oT 0 mgo 100°C.
VYBunmeTp M3MeHeHHE 00BhEMa MOXKHO TIPH TOMOIM KamnelabKh PTYTH, KOTOopas OyaeT
MepeMeniaThCs M0 CTCHKE CTEKISIHHOW TpyOku. [eii- Jltoccak m3mepsimi oO0BEM raza B
natepBasie temneparyp ot 0 no 100°C. Mccnenys paznmuuHbie Ta3bl OH MOMYYHII JJISI HUX

CIICAYIOIIHME 3HAYCHUS TeMIIepaTypHOro Koddduirenta o0béMHOr0o pacmmpenus o = (V —
Vo )/ Vo - t:

Tabmuma 2.1. Temneparypusiit K03QPuIeHT 00BEMHOTO PACITUPEHUS Ta30B

I'a3 Temmneparypubiii K03 duinert 06bEMHOTO paciupenus, 1/°C
Boznyx 0,003671
Bonopon 0,003661
Oxuch azora 0,003720
Huan 0,003877
CO2 0,003710
CO 0,003669
SOz 0,003903

[TomyuuB Takue nanuele, [ ei-JIroccak caenan cienyronme BbIBOIBI:

a) TpU OJMHAKOBOM TIOBBIIICHWH TEMIEpPaTyphl, BCE Ta3bl M TNapbl OJUHAKOBO
PaCHINPSIOTCS;

0) /U BCeX ra3oB yBelnueHue 00bEéMa B MHTEpBAJIE TEMIEpaTyp OT TeMIepaTyphl TasHUS
JbJIa 10 TEMITEpaTypsl KureHus Bobl paBHo 100/26666mepBoHadaibHOro 00bEMa.

Takum o0pa3om, Ha ocHOBaHWUM HaOmoaeHuit [ei-Jlroccak yCTaHOBWIJI 3aKOH:
OTHOCUTEIFHOE N3MEHEHHE 00BhEMA raza JaHHON MacChl TIPU MTOCTOSTHHOM JIABJICHUH TPSIMO
PONOPIMOHAIEHO W3MeHeHuto Temmeparypsl t. (V — Vo)/Vo = a-t,rme o — TemmepaTypHBbIit
KO3 PUIIMEeHT 00BbEMHOIO pACIIMPEHUS, YUCICHHO PaBHBIM OTHOCUTEIHLHOMY M3MEHEHUIO
0o0bEMa rasa npu U3MEHEHUH ero Temmneparypsl Ha 1 rpagyc. OnbIT MOKa3bIBaeT, YTO MpHU
MaJIbIX IUIOTHOCTAX KO3(P(UIHUEHT 00BEMHOTO PacIIMPEHUsI OJJUHAKOB JJI BCEX T'a30B: O =
1/273 1/°C. C touku 3penuss MKT 3T0oT (akT OOBSACHIETCS TEM, YTO MOJICKYJbI ra3a
HaxoJATCAd B CpEJAHEM Ha OOJBIIMX PACCTOSHUSX JAPYyTr OT JApyra, U OCOOCHHOCTH
MEXMOJICKYJIIPHBIX CHJI JIJISl PA3JIMYHBIX a30B B 3TUX YCIOBUAX HE CKa3bIBAIOTCS. 3aKOH
MOXxHO 3anmucaTth B Bujae: V = Vo(1 + at). OO6béM maHHO# Macchl Tra3a MpU MOCTOSHHOM
JABJICHUU MEHSETCS JMHEHHO NMPU U3MEHEHUH TEeMIIEPATYPHI.

Ecnu mponomkuth u300apy B 00JacTh HU3KUX TEMIIEpaTyp, TIAe HU3MEPEHHUs He
NPOBOJWINCH, TO TMpsiMas TMEPECeKaeT OCh TEMIEPAaTypbl B TOYKE, COOTBETCTBYIOILEH
00bEMyY, paBHOMY Hyt0. OfHAKO, 3TO €lle HE 3HAYUT, YTO OOBEM rasa JEHCTBUTEIHHO
oOpamaercss B HOJb. Beap Bce raspl NMpU CUIBHOM OXJIQXKACHUM MPEBpaIIalOTCs B



JKUIKOCTH, a K KUIKOCTSIM HHU 3aKOoH bounsa — Mapuorra, Hu 3akoH ['en-JIroccaka He
NpUMEHUMBI. PeasibHble Ta3bl MOJYUHAIOTCS OCHOBHBIM Ta30BbIM 3aKOHaM JIUIIb
MpUOIMKEHHO U TEM MEHEE TOYHO, YeM OOJIbIe MIIOTHOCTD ra3a U HUXKE €ro TeMIeparypa.
['a3, KOTOPBIN B TOUHOCTH MOAUYHUHSETCS TA30BBIM 3aKOHAM, HAa3bIBAIOT UJICATBHBIM.

B MOIEKyISIpHO-KMHETUYECKOW TEOPUM MOJEINb «UICATIBHBIN TIa3» YIAOBJIETBOPSAET
CIEAYIOIIUM TPEOOBAHUSM:

1. 00BEM BCEX MOJIEKYJI ra3a MHOTO MEHbIIIe 00BEMa COCY/Ia;
2. CHJIBI TIPUTSDKCHUSI MEKTY MOJICKYJIAMH MaJTbl, © UMH TTPEHEOPETaroT;
3. MOJICKYJIBI B3aUMOACUCTBYIOT TOJIBKO MPHU COyAapeHuH (yaap YIpyrui), mpu

3TOM JAEHCTBYIOT CUJIbI OTTAJIKUBAHUS;

BpEMsI CTOJIKHOBEHHUSI MHOTO MEHBIIE BPEMEHU MEXAY CTOJIKHOBEHUSIMU. TOT (akTt, 4To

YUCJIEHHOE 3HAYE€HHE TEMIEPATYPHOTO kodpdunrieHTa 00BEMHOTO
pacliMpeHuss B MPEAEIbHOM CIly4ae MallblX IUIOTHOCTEW OJMHAKOBO JJIi BCEX Ta3oB,
MIO3BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO IIKAy, HE 3aBUCAILYIO OT BEUIECTBA, — UACATBHYIO
ra3oBYIO LKAy TEMIEPATYP.

B3gB 3a ocHoBy mkany Llenbcus, MOXKHO ONPEAEAUTh TEMIIEPATYPY U3
cootHomenus: t = (V — Vo)/Vo, tnie V — 00BéM raza mpu 0°C, a V — ero o0bEM mipH
temneparype t. Tak ocyuiecTBisieTcs ONpEAEICHUE TEMIIEpaTypbl, HE 3aBHUCSIIEE OT
BEILIECTBA TEPMOMETPA.

[IpenenbHyto Temmeparypy, Hpu KOTOpOH OO0BEM HICANBHOTO Ta3a CTAHOBHUTCS
PaBHBIM HYJIO, NMPUHUMAIOT 3a aOCOJIOTHBIN HyJb TemrepaTypbl. Hailiném 3Hauenwue
abcomoTHOro HyJs 1o mkane llenbcus. [IpupaBauBas 00bEM VK HYJTIO M YUUTHIBASI, UTO O
= 1/273 1/°C, moayuum: 0 = Vo(1 + 1/273-t). 1 mosydaeM, 4TOo aOCONIOTHBIA HYJb
Temmeparypsl paBeH: t = — 273°C. Oto npeaenpHasi, camasi HU3Kasi TeMIeparypa B IpUpo/Ie,
Ta «HAUOOJIbIIASL UK TIOCJEIHSSI CTENEHb X0JI0/1a», CYIIECTBOBAHUE KOTOPOM MpecKa3ai
JIomOHOCOB.

Takoit yu€HbIi kak YwibsiM KenbBuH U3 AHIIUU, BBENT aOCOJNIOTHYIO IIKATY
temrniepatyp. HyneBas Temmnepatypa no mkaie KenbBuHa paBHa aOCOMIOTHOMY HYJIIO, a
€IVHHIA TEeMIEpaTypbl MO 3TOM IIKaJle - rpaaycy mo mkane llembcusi, U3 3a 3TOTO
abcouiroTHas Temriepatypa 7' cBs3aHa ¢ Temrieparypoit no mkane Lenscusopmynoii: 7 =t
+ 273°C, mpuuém 1°C = 1 K. Eciu mocMoOTpeTh € TOYKM 3PEHHUS MOJICKYJISIPHO -
KHHETHYECKOW Teopuu, To moiydaercs, yto 7 = 0 K, u TerioBoe IBIKEHUE MOJEKYII
MpEeKpaIaeTcs.

C nomompbto mkansl KensBuHa, 3akoH I'eit-Jlroccaka MOXKHO 3amucaThIPOIIIE:

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

OO0bEM Ta3za MaHHOW MacChl MPHU TMOCTOSIHHOM JaBJICHUHM MPSMO TMPOMOPIMOHAICH
aOCOIOTHOM TeMIeparype.

CrnenoBaTellbHO OTHOIIICHHE OOBEMOB raza OJHOM W TOW K€ MAacChl B Pa3IMYHBIX

COCTOAHUAX IIPU IIOCTOAHHOM OABJICHHUH PpaBHO OTHOIICHHUIO a6COJ'IIOTHBIX TeMnepaTyp:
V1/ Vz = T1/ Tz.

Tabnuma 2.2. XapakTepucTUKH n300apHOTO MpoIecca

[TocTostHHBIM Hassanue CBs13b MEXY OOBsiCHEHHE CBSI3U MEXKITY
rapaMmerp M30Imporecca IPYTUMH IapaMeTpaMu ¢ TOYKU 3PEHHUS
rapamMeTpamu MKT




P = const mpu m= |[1306apuslii poriecc |V / T = const; V1 [Poct TemnepaTypsl 03Ha4aeT

cost. (3axonl eli-JItoccaka, [Ty = o/ T»;V1/ |yBeINYEHHE CPENHEN KMHETUYECKOU
1802 ron). Vo =T/ To. SHEPTUH TEIIJIOBOTOIBUKCHUS
MoJIeKyI ra3a. UToOsl oaiepKuBaTh
MaBJICHHUE MTOCTOSHHBIM, HEOOXO0IUMO
HE JOMYCTUTh YBEIUUYCHUS YHCIIa
YAapOB O €IWHHUILY TUIOLIaJH
MOBEPXHOCTU CTEHKU

p(V) p(T) V(T)
H300apHBIH N "
r ‘ ,I P ’ ! Vs
p = const, | -
I Vs /
— = const 0 o y 0| ;
r " v T LA
Iy <1 Vy V) P P
H30XOpPHEBIH A
P 4 .
Vv ! P
V = const, T T l
P const 0| 0 : ‘ i
T . . ' , > g I,v, 0 >
1< T Vi< Vi P1 < p2
H20TepMHYECKHHA
P P ‘ v
T = const,
pV =const Vi V2 P p:
0 - 0| . o |
| ‘,' 1 [" i >
T s Vi< Vs pr<p2 1
Xox padoTsl
1. 3armycTuTh BUPTYaNIbHBINA cTeH] - hitp://efizika.ru/html5/18/index.html
2. VYcTaHoBUTH HauyaJdbHbBIE NTAapaMETphI Ta3a: naBieHue Py, Temnepatypy to
3. 1 00BeM V.
4, Br16path a1 uccienoBanus ra3 U3 MATH BO3MOXKHBIX: BO3/IYX, alleTHJICH, METaH,
aproH, YTJIEKUCIIBIN ras.
S. Haxats Ha kHONIKY «IIyCck» st Hayaa HarpeBaHus rasa.
6. [Ipyn [OCTMKEHMHM KpPATHBIX TEMIEpaTyp WIM JaBJICHHN OCTaHABIMBATbHArpeB
kHomKOM «Ilay3a».
7. CHaTh MOKa3aHMs YCTaHOBUBIIErocs oobema raza Vi u temmneparypsl ti mHalTH
otHouienue V; /T;.
8. [IponomxuTh HarpeB, HaXxaB Ha KHONKY «ITyck».
Q. BHOBB ocTanaBnuBaTh HarpeB KHONKOM «llay3ay.
10. 3anucath 3Ha4YeHUs KoHeuyHoro obObema Vi 1pu YBEIIMYEHUU

TeMneparypsl T;.
11. Haittu otHomenus Vi /Ti u yOemuThcs B MX NPUMEPHOM paBEHCTBE, T.C. B
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CIIpaBeNIMBOCTH 3akoHa ['eit-JIroccaka.

12. OHpC,ZIeJII/ITI) OLCHKY a0CoJIIOTHOH 51 OTHOCHUTEIbHOMU HOFpGHIHOCTCfI
HU3MCPCHUS.
13. JlaHHBIE UCCTIE0OBAHUS 3aHECTH B TAOJUILY.
Ne [ r M, m, HauansHable mokasarenu Koneunrle moxaszarenu Vil | Vol | A(VI g(V/
, a3 | kr/Monm | Kr Ti, | To, ), .
o/ b (mac M | v | MUK | g
I (mousip | ca K K
Hast rasa
Mmacca) | )
PO, Vo, to, °C T0, K Pi, xITa | Vi, ti, °C Ti, K
klla e (temmepa | (Temmepa | (naBre | M (Temmepa | (Temepa
(maBne | (00B | Typamo Typa HHE) (00B | Typamno Typa
HUE) eM) Lenscuu | KenbBun eM) Lenscun | KenpBun
) ) ) )
1
2

CdopmynupoBaTh BBIBOJIBI.

KonTposibHbIe Bonpockl
1. 3anuImMTe OCHOBHBIE NPUOOPHI M O0OpYAOBaHHE HEOOXOAMMBIE JUTSL
IPOBEICHUS JAHHOH paOOTHI.

2. Pacckasars B ueM coctout 3akoH I 'eit-JIroccaka.

3. B gem oTimmame n300apHOTo mpoliecca OT APYruX U30MPOIIECCOB.

4, Kakum TpeOoBaHUAM YIOBIETBOPSIET MOJCNb «HIICATLHOTO» Trasa B
MOJIEKYJISIPHO - KHHETUYECKOUW TEOPUH.

S. Kto BBen abcomoTHyto mKainy Temmeparyp? Uem sta 1mkaia OTIM4aeTcs: OTIIKAIbI
nio [enscum.

6. N3 yero coOCTOMT »JKCHEpUMEHTalbHAs YyCTaHOBKA JIaHHOW JabopaTopHOI
paboTh? OnuUIIMTe NpeIHaA3HAUYCHUE KK I0T0 U3 HUX.

7. 3anuimTe OCHOBHBIE TPUOOPHI U 000PY0BaHUE, HEOOXOAUMBIE IIISTIPOBEACHUS
JAHHOU paboTHI.

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

Kpurepun ouenku:

— OrmeHka «5» CTaBUTHCS, €CJIM YYAIIMKCA BBIONHIET pabOTy B TOJHOM O0BEME C
COOJII0/IECHUEM HEOOXOJMMOM TOCIEeI0BATENLHOCTH MPOBEACHUS ONBITOB M W3MEPEHMI;
CaMOCTOSITEJIbHOM paIlMOHAJILHO MOHTHUPYET HEO0OXOJIHUMbIE OOOpYAOBaHHE, BCE OIMBITHI
OPOBOJUT B YCIOBUAX M PEKHUMaX, OOECIEUMBAIOMIMX IMOJIYYEHUE MPABUIbHBIX
pE3yNbTaTOB U BBIBOJIOB; COOMIOAAET TpeOOBaHMS MpaBUil OE30MAaCHOCTH TPYJa; B OTYETE
NPaBUJIBLHO U aKKYpPaTHO BBIMOJHSET BCE 3aIMCH, TAOJIHIIbI, PUCYHKH, YEPTEXKH, Irpaduky,
BBIYHMCIICHHUS;, PABUIIHO BBIMOJHSAET aHAIN3 MOTPEITHOCTEH.




— OrneHka «4» CTaBUTCSI, €CITU BIMIOJIHEHBI TPEOOBAHUS K OIIEHKH «5», HO ObLIN JOMYIICHBI
JBa-TPHU HeIo4eTa, He 0oJiee 0JHOM Herpy0oil OMMOKH U OTHOTO HEelo4YeTa.

— OmenHka «3» CTaBUTCS, €Cli paboTa BBIMOJTHEHA HE MOJTHOCTHIO, HO 00bEM BBIMTOJIHEHHOMN
JacCTH TaKOB, IO3BOJISICT IMOJIYYUTh TMPABUIBHBIE PE3yJIbTAaThl W BBIBOJBI: €CIH B XOJE
MIPOBEICHMS OTBITA M U3MEPEHUH OBLIH TOMYIIEHBI ONTHOKH.

— OmeHka «2» CTaBHUTCA, eclii paboTa BBIMTOJIHEHA HE TOJHOCTHIO U 00bEM BBIMIOJTHEHHOM
JacTH padOT HE TMO3BOJAT CHAENaTh MPABWIBHBIX BBIBOJIOB: €CJIM, OIBITHI, U3MEPCHUS,
BBIYHCIICHUSI, HAOTIOCHUS TTPOU3BOIMINCH HETIPABUIIBHO.

Tema 2.2. OcHOBBI TEPMOANHAMHUKH

¥YcrHblii onpoc (YO)

1. Kakue saBnenust Ha3bpIBarOT TerioBbiMu? [IprBeauTe npuMepsl.

2. B yeM cyTh cTaTHCTHUECKOTO MOAX0Ja K OOBSICHEHHIO TEIUIOBBIX SIBJICHUMN?

3. Yro H3y4acT TEpPMOJNHAMUKA? [loueMy  TepMOOMHAMHMKa  SIBIIETCS
MAaKpOCKOIIMYECKOU Teopuen?

4, JlaliTe omnpenereHue BHYTPEHHEH »SHEpruu Tena B TepmoauHamuke. Kakum
CUMBOJIOM OHa oOo3Hauaerca? Kakosa eé equnnia 8 CU?

S. Kakum MakpoCKONUYECKUM TapaMeTpoOM OIpPEAEseTcsl BHYTPEHHSISI JHEPrus
HWeaJIbHOrO ra3a?

6. Kaxkue criocoObl n3MeHeHrs BHYTpeHHEH dHepruu Bbl 3HaeTe? [IpuBeauTe npumMepsl.

7. Urto takoe TeroooMen? HazoBute Bub TerioooMeHa. [IpuBeaute npumepsl.

8. Jaiite ompeneneHue KojauyecTBa TemoThl. Kakum cUMBOJIOM 0003HAYaAKOT 3Ty
¢usnueckyro BennunHy? Kakosa e€ enunuia B CU?

9. 3anumure GopMmydy Uil pacdyera KOJIMYecTBa TEIJIOThI, KOTOPOE HEOOXOIUMO
MepenaTh Teny Ipu €ro HarpeBaHuU, WIK KOTOPOE BBIAEISAETCS MPU OXJIAXKICHUM Tea.

10. JlaliTe ompeneneHue yJelbHOW TEIIOEMKOCTH BemiecTBa. KakoB e€ ¢uznueckuii
CMbICIT?

11. JlaiiTe ompeneneHue TEMIOEMKOCTH Tena. Kakum CHMBOJIOM 0003HAYalOT 3Ty
busnueckyro BennunHy? Kakosa e€ equania B8 CU? KakoB e€ ¢puzndeckuii cMbici?

12. Kaknmu MakpocKONmM4YecKUMH mapaMeTpamu ompenensercs padota raza? Kakyto mo
3HAKy paboTy COBEpIIACT ra3 MPHU PACHTUPECHUH? TIPU CKATHH 7

13. 3anumute Gopmyiy A pacdera paboThl ra3a mpu M300apHOM IpoIiecce.

14. Kakoit reomerpuueckuii CMBICT pabOTHI, COBEPIIAEMONW Ta30oM TpU JIFOOOM
TEPMOJMHAMHUYECKOM Ipouecce?

15. ChopmynupyiiTe U 3alUIIMTE TEPBLIN 3aKOH TEPMOJIUHAMHUKHU.

16. JlaliTe onpeaeneHue aaguadaTHOTO mpolecca.

17. 3a cueT KakoW HSHepruu coBepliaeTcs pabora mpu aaumadbatrHom mnporecce? Kak
U3MEHSIETCS TeMIIEpaTypa rasa npu aguadaTHOM paclIMpeHun? aquadaTHOM CKaTuu?

18. JlaiiTe onpenesieHre TeI0BOM MalluHbl. HazoBuTe €€ OCHOBHBIE 3JIeMEHThl. KakoBo

Ha3HAYEHUE KaXK10r0 U3 HUX?
19. KaxoB npunIuna newctBus JIT000H TEIIOBOW MaITUHBI?



20. Kaxoit nponecc Ha3pIBaeTCs 3aMKHYThIM?

21. Sanumure Gopmyny ains pacuera KIIJ[ TernmoBoil MamivHeI.

22. [Touemy KII/] termmoBoit MamuHbl Beerga Menbiie 100 %? Kak MOXXHO yBENIHUYWTH
KII/I TerioBoit MammmHbI?

23. JlaiiTe onpezaenenne XoIoAMIbHON MarmHbl. Ha3oBuTE €€ OCHOBHBIC YacTH.

24, KakoB npuHIMI 1€MCTBUS XOIOIUIBHON MAILIMHBI?

25. 3anummrte GopMyIIbl I pacdeTa XOJOAMWILHOTO Kod(duImeHTa 1 MaKCUMaIbHOTO

XOJIOMMIILHOTO  KOX(h(dHUIMEHTa XOJOAWJIBHOW MAamMHBL. MOXET M XOJOIWIbHBIN
ko3 duirieHT ObITh O60bIIe 100 %?
206. Kaxoit nporniecc Ha3piBatOT HeOOpaTUMbIM? OOpaTUMBIM?

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

Kputepun onenku:
OtMmeTka «S5»

¢ IIOJIHO PACKPBITO COACPIKAHUC MAaTCpHUaJId

¢ YCTKO M MPaBUJIbHO JdaHBI OIPCACICHHUA W PACKPLITO COACPIKAHUC HOHSITHi/'I, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

¢ I A0KaA3aTClIbCTBa HMCITIOJbB30BAaHbI Pa3IMYHBIC YMCHM, BBIBOAbLI M3 H&6J’IIOI[€HPII>1,
OIIBITOB

® OTBCT C&MOCTOHTCJ’IBHBIIZ, HCIIOJIB30BAHbI PAHCC HpI/IO6peTeHHI>Ie 3HaHH.

OtMmeTka «4»
® PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepualia

¢ B OCHOBHOM NPaBWIbHO JAHbl OIPEACICHUS IOHATUMA U MCIIOJb30BaHbl HAYYHBIC
TEPMUHBI.

® OTBET CAMOCTOATEIbHBIN
® OIpEICNICHUsI TOHATUN HEMOJIHbIC, JONMYIIEHbl HE3HAYUTEJIbHBIE HaPYIICHUS

IMOCJICAOBAaTCIBHOCTH M3JI0XKCHUAA, HEOOJBIIINE HETOYHOCTH IIpru HMCIIOJb30BaHUUN
HAay4YHbIX TCPMHUHOB HJIKM B BBIBOAAX U O606H_[€HI/I$IX

® [paBWIbHbBIE W YETKHME OTBETHl HA BOIMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIIMs
TTOHUMAIOITUH ).

Otmetka «3»

® YCBOCHO OCHOBHOE COJCpXaHHE yu4eOHOr0 MaTepuaia, HO U3JI0KEeHO (pparMeHTapHO,
HE BCeTJa MoCIeI0BaTeIbHO

® OmpeeIeHNs MOHATHI HEJJOCTATOUYHO YETKHE

e HE WHCMOJb30BaHBl B KayeCTBE JOKA3aTelbCTBA BBIBOABI MU O0OOIICHUS U3
HaAOJIIO/IEHUH, TOMYIIEHBI OIIMOKH MPU UX U3JI0KEHUH

® JIOMyUICHBbl OIMMOKA M HETOYHOCTH B HCIOJB30BAHWU HAYYHOM TEPMHUHOJOTHH,
OTIpe/ieNICHUE MOHATHUI



® [pPaBWIbHBIE U YETKHUE OTBETHl Ha BOMPOCHI HABOSALIETO U KOHKPETU3UPYIOUIETO
xapakrtepa (O3ULMs KPUTHK)

OtMmeTka «2»
® OCHOBHOE COJIepKaHHe YIEOHOT0 MaTeprasa He paCKpPhITO
® HC JIaHBI OTBETHI HA BOIIPOCHI HABOJISAIIETO U KOHKPETH3UPYIOIIET0 XapaKTepa
e JIONYIICHBI TpyOblc OIMMOKKM B ONpPEICICHUU TOHATHHA, TPH HCIOJb30BAaHUU
TEPMUHOJIOTHH.

3aganus 1 caMocTosTeIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, TOKIAT0B, COOOIIEHMIA)

BayTpeHHss SHEprUsl CUCTEMBI.
BuyTpenHss sHeprus uaeaabHOro rasa.
Pa6ora u Termora kak opMbI Iepeavun SHEPTHUU.
TennoeMKoCTb.

VY nenbHas TETUIOEMKOCTb.

KonanuecTBO TEIIOTHI.

YpaBHeHuUE TEMI0BOTO OanaHca.
IlepBoe HavamoO TEPMOIUHAMUKH.

. AnunabaTHbIi nporecc.

10 [TpuHIIMTT AEHUCTBUS TETIIOBOW MAITUHBI.
11.KIIJI TernmoBoro ABUraTes.

12.Btopoe Hayano TepMOIMHAMUKH.
13.XomoauiIbHbIE MAITAHEL.

14. TermoBble ABUTATEIH.

15.0xpana npupojsl.

CoNoOaRrLDE

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

Kpurepun ouenku:
OtMmeTtka «5»
® TIOJIHO PACKpBITO COJIEpKaHUE MaTepuaia
® YETKO U NPABUIIBHO JAaHBI ONPEACIIEHUS U PACKPBITO COAEPKAHUE MOHITUH, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI
e ISl JIOKA3aTeJIbCTBA HCIIOJIb30BAHBI PA3IMYHbIE YMEHHS, BBHIBOJBI U3 HaONIONCHUH,
OTIBITOB
® OTBET CaMOCTOSITEJIbHBIN, UCII0JIb30BaHbl PAHEE TPUOOPETEHHBIE 3HAHMSL.

OrMmeTka «4»
® PACKPHITO OCHOBHOE COJIEpP)KaHKE MaTeprasa



® B OCHOBHOM NPaBWIbHO JaHbl OMPEJACICHUS TOHITUA M MCIOJIb30BaHbl HAYYHbBIC
TEPMUHBL.

® OTBET CaMOCTOSITCIILHBIN

® OIpEICJICHUsI TIOHATUH HEMOJIHbIe, JONMYIIECHbl HE3HAYUTEJIbHBIE HapYIICHUA
MOCJICIOBATEIbHOCTH M3JIOKEHHUs, HEOOJbIINE HETOYHOCTH TMPH HCIOJIH30BaHUU
HAayYHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

® IpaBWIbHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIMS
TTOHUMAFOIITHN )

OtMmetka «3»

® YCBOCHO OCHOBHOE COJECpKaHWE YICOHOT0 MaTepHaa, HO U3JI0KEHO (pparMeHTapHo,
HE BCEr/Ia MOCIeI0BaTeIbHO

® OIpeeNIeHNs MOHIATUIM HETOCTATOYHO YETKHE

® HEC WCIONB30BaHBI B KaueCTBE JOKA3aTeIhCTBA BBIBOJBI W OOOOIICHUS U3
HaOTIOACHUH, TOMYIIEHBI OMMTUOKY TP MX U3JI0KCHHUH

® JIONMYIICHBl OMIMOKM W HETOYHOCTH B HCIIOJIH30BAHUHM HAYYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHITUIA

® [pPaBWIbHBICE U YETKHE OTBETHl Ha BOMPOCHI HABOJSIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (Mo3UUs KPUTHK).

OtMmeTKa «2»
® OCHOBHOE COJIEp>KaHHE YU4eOHOTO MaTepualia He PacKpbITO;
® HE JJaHbI OTBETHI HA BOIPOCHI HABOIAIIETO M KOHKPETU3UPYIOILIET0 XapaKTepa,
® JIOMYIICHBl TpPyOble OIMMOKM B ONPEACICHUU TOHATHM, TIPU HCIOJIb30BAHUH
TEPMUHOJIOTHH.

Tema 2.3 ArperaTHble COCTOSIHUSA BellleCTBA U (pa30BbIe NMePexoabl
Ycrublii onpoc (YO)

W3 yero cocTouT BEIECTBO?

Kakyro sHepruro Ha3pIBalOT BHYTPEHHEHN SHEprueu temna?

Ot 4ero 3aBUCHUT BHYTPEHHSS dSHEPrus Tena’?

Kak MOXHO M3MEHUTh BHYTPEHHIOIO YHEPTUIO?

B kakux arperaTHbIX COCTOSIHUSIX MOXKET HaXOJIUThCS BEIIECTBO?

Yro ke OTIuYaeT OJHO arperaTHOE COCTOSIHUE BEIECTBA OT APYroro?

KakxoBbl 0COOEHHOCTH MOJIEKYJIIPHOTO CTPOEHUS a30B, KUIAKOCTEH, TBEPIbIX TEN?
Kaxkoii nponecc Ha3piBaeTcs miaBieHueM? Kpucrammm3zanuei?

Kaxkoii nponecc Ha3piBaeTcsa ucnapenueM? Konnencamnuei?

0. Kaxk usmensieTcs BHyTpEHHSIS DJHEPTHUS TIPH IIEPEX0/IC U3 OJHOTO arperaTHOrO COCTOSTHUS
B Jipyroe?

HoOoo~NooOkwhE



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

Kpurepun ouenku:
OtmeTka «5»
® JIOJIHO PACKpBITO COJIEPKAHUE MaTEpUaIa

¢ UYCTKO U IIPAaBHUJIBHO JaHBbI OIIPCACIACHUA U PACKPBITO COACPKAHNC HOHHTHﬁ, BCPHO
HCIIOJIB30BAHbBI HAYYHBIC TCPMUHBI

¢ I OOKA3aTCIIbCTBA HCIIOJIB30OBAHLI PA3JIMYHBIC YMCHUS, BBIBOJIbLI M3 H&6J’HOI[€HI/Iﬁ,
OIIBITOB

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

OtMmeTka «4»
® PACKpBITO OCHOBHOE COJIepKaHHE MaTepHualia

® B OCHOBHOM IIPaBWJIbHO [aHbI OIPEACIICHUSA IOHATHUM W MCIOJIB30BAaHbI HAay4YHBIC
TEPMUHBL.

® OTBET CAMOCTOATEIHHBIN
® ONpEAcliCHUS TMOHATUHA HEIOJHbIC, JIOMYIIEHbl HE3HAYWUTEJIbHBIE HAPYUICHUA

IMOCJICOAOBAaTCIbHOCTH HM3JIOKCHUA, HEOOJIbIIINE HETOYHOCTH IIpu HCIIOJb30BaHUU
HAaY4YHBIX TCPMHHOB WJIK B BBIBOAAX U O606HIGHI/I$IX

® [MpaBUJIbHBIE U YETKHE OTBEThl HAa BOMPOCHI YTOYHSIOIIETO XapakTepa (IMO3WULIHs
MTOHUMAIOLTUI)

OtMmeTka «3»
® YCBOEHO OCHOBHOE COJIEp>KaHHE y4eOHOro mMaTepuaia, HO U3JI0KEeHO (parMEeHTapHO,
HE BCETa MOCJISIOBATEIILHO
® OIpe/IeSICHUs TOHATUI HEAOCTATOYHO YETKHUE

e HEe WCHOJBL30BAaHBI B KadyeCTBE JI0Ka3aTE€JIbCTBAa BBIBOALI M O0OOILIEHUA W3
HaOJI0JICHUM, TOMYIIECHBI OIIMOKHU MPU UX U3JI0KEHUU

® JOMYIIEHbl OMMOKM W HETOYHOCTH B MCIOJIb30BAHUM HAYYHOW TEPMHHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

® T[paBWIbHbIE U YETKHE OTBEThl Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (Io3UIMs KPUTHK)

OTMmeTKa «2»
® OCHOBHOE COJIEp>KaHHE Y4eOHOT0 MaTepualia He pacKpbITO
® HE JJaHbI OTBETHI HA BOIIPOCHI HABOSIIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

® JIONMyIICHBl TpyOble OMMOKKM B ONPENCICHUU TOHATUA, TPHU HCIOJIH30BAHUU
TEPMUHOJIOTUH.

TectupoBanue (T)



1. YkaxuTe nmapy BemecTB, CKOPOCTh TU(P y3uH KOTOPHIX HAUOOJIbIIAs IPU MPOUUX
PaBHBIX YCJIOBUSX:

a) mapsl a3¢upa u BO3AYX

0) pacTBOp MEIHOTO Kynopoca 1 BOJIa

B) BOJIa U CIIUPT

BpoyHOBCKUM JBMKEHUEM HA3BIBACTCS:
a) KOHBEKIIMOHHOE JIBIYKCHHE CIIOEB KUIKOCTH MPHU €€ HarPECBaHUH
0) XaoTH4ecKoe ABMKCHNE TBEPIbIX YACTUI] BENIECTBA, B3BEIIICHHBIX B KUIAKOCTHU (WU
rase)
B) YIOPSIOUECHHOE JBUKCHHUE TBEPIBIX YaCTHUIl BEIIECTBA, B3BEIICHHBIX B KHUAKOCTH (TN
rase)

3. BpOYHOBCKOG ABMOXKCHHC 4aCTHUII ITIBIJIBIIEI B BOJC 00BsACHSAETCS:

a) HaJIM4YUEM IIMTATCIIbHBIX BCIIICCTB B BOAC

6) CymeCTBOBAHUCM CHII ITPUTSKCHUA 1 OTTAJIKUBAHUA MCKY aTOMaMHM B MOJICKYJIaX
B) HCTIPCPBIBHOCTBIO U XaOTHYHOCTBIO TCINNIOBOI'O ABHMIKCHHA MOJICKYJI BOAbI

4. Kakne yacTuIbl HAXOJISATCS B y3/1aX PEIIETKU MeTaia:
a) TOJIOKUTEIbHBIC HOHBI

0) oTpullaTebHbIC YACTHUIIBI

B) HEHTpaJIbHBIC ATOMBI

5. B mporiecce mepexoa BemecTBa |3 )KUIKOTO COCTOSHUS B KPHCTATMICCKOE:

a) CYIIECTBEHHO YMEHBIIIACTCS PACCTOSTHUE MEKY €ro MOJICKYJIaMH

0) CyIIECTBEHHO YBETUYMBACTCS PACCTOSIHHE MEXKYy €r0 MOJIEKyIaMHu

B) CYIIICCTBCHHO yYBEIIMIMBACTCS YIOPSIOUYESHHOCTD B PACTIOIOXKEHUH €T0 MOJICKYT

6. B 3akpbeITOM cocyzie ¢ CyXMMHU CTEHKaMH BO3AyX HEMHOTO Harpenu. Kak mpu sTom
M3MEHWINCh KOHLIEHTPALNS MOJIEKYJI BOJIBI U OTHOCUTENBbHAS BIIAJKHOCTH BO3yXa B
cocyne:

a) KOHIIEHTPALHUsI YMEHbIINJIACh, @ OTHOCUTEIIbHASI BIaKHOCTh YBEJIMYUIIACh
0) KOHLIEHTpalMsl HE U3BMEHWIACh, & OTHOCUTEIbHAS BJIAXXHOCTh YMEHBILINIIACh
B) KOHLEHTpAIHs YBEJINYUIIach, a OTHOCUTEbHAS BIaXKHOCTh HE M3MEHUIIACh

7. B 3aKpBITOM COCYJZI€ C CyXUMHU CTEHKAMH TEMIIEPATYPA BO3/1yXa HEMHOI'O IOHU3WIIACK.
Kak npu 5TOM n3MeHUIaCch KOHLEHTPALKSI MOJIEKYJT BOJIBI U OTHOCUTEIBHAS BIIA)KHOCTh
BO3/1yXa B COCYZE, €CIIM pOCa HE MOSBUIIACS:

a) KOHLEHTPALINSl YMEHBIINIIACh, @ OTHOCUTEIbHAS BIAXKHOCTh YBEJIMYHIIACH

0) ¥ KOHIIEHTpAIUsI, 1 OTHOCUTEIbHAS BJIAKHOCTh YMEHBITIIIHCH

B) KOHIEHTpAIUs HE U3MEHUIIACh, @ OTHOCUTEIbHAS BIAKHOCTb YBEIMYMIIACH

8. [ImoTHOCTH BoARI pu Temnepatype 100 °C paBHa 950 kr/m3, a HaubobIIas MIIOTHOCTh
BojsiHorO mapa npu 100 °C paBna 0,59 kr/m3. Takoe paznuuure MIOTHOCTEHN CBSI3aHO C TEM,
YTO:



a) urcyio Mojiekyna B 1 M3 mapa MeHble 4eM B 1 M3 BOIbI
0) mpu nepexo/ie MOJIEKYJI U3 KUJIKOCTU B Map YMEHBIIIAETCS SHEPTHs UX B3aUMOICUCTBUS
B) MOJIEKYJIbI )KMIKOCTH U Tlapa UMEIOT pa3HbIe MaCChl

9. Ecnu Tonu€Hblil Me pa3MeniaTh B BOJIE, TO YaCTULBI MeJla OyIyT T0JIT0 «BUCETH)» B
TOJILLIE BOABI, HE Oce/as Ha JHO. DTO SBJIICHUE OOBSICHAETCS TEM, UTO:

a) 3eMJIsl HE IPUTITUBAET CTOJIb MEJIKUE YACTHILIBI

0) TemmepaTypa 4acTHUI[ MeJia BbIIlIe TEMIIEPATypPhl BOIbI

B) YaCTHUIIbl MEJIa COBEPILIAIOT OPOYHOBCKOE JIBUKEHUE B BOJIE

10. Cpennss kuHETHYECKAs! SHEPTUS NOCTYIIATEIBbHOTO ABM)KEHUS MOJIEKYJI UACAIBHOIO
ra3a IpsiMo NpoNoOpLUHOHAIbHA!

a) CPEIHEKBAAPATUYHON CKOPOCTH €ro MOJIEKYJI

0) cpenHeMy KBaJpaTy CKOPOCTH €r0 MOJEKYJ

B) KBa/IpaTy CpeHEN CKOPOCTU €ro MOJIEKYJI

11. YacTuirel BemecTBa HaXOAATCS, B CPETHEM, HA TAKUX OOJIBIINX PACCTOSIHUSAX IPYT OT
JpyTa, MPU KOTOPBIX CHUJIBI B3aUMOJICHCTBUS MEKIy HUMH HE3HAYUTEIIbHBI. B aTOM
arperaTHOM COCTOSTHUH BEIECTBO:

a) XOPOIIIO CKUMACTCS

0) coxpaHsieT HauaJbHbIH 00bEM

B) COXpaHsET CBOIO HaYaIbHYIO (OpMy

12. Xa0THYHOCTH TEIUIOBOTO JIBUYKEHHUS MOJIEKYJI Ta3a B HEOOJIBIIIOM COCYIE IPUBOIUT K
TOMY, UTO:

a) ra3 JIETKO COKMMAaeTcs

0) MJIOTHOCTH Ta3a OJIMHAKOBA BO BCEX TOYKAX 3aHUMAEMOT0 UM COCYy/1a

B) MPHU OXJIAKJCHUU U CXKATHH Ta3 IPEBPAIIAETCS B )KUIKOCTh

13. MoJiekybl BEIIECTBA:

a) MOTYT | MIPUTITUBATHCSA, U OTTAIKUBATHCS APYT OT Apyra
0) TOJILKO OTTAJIKMUBAIOTCS APYT OT ApyTa

B) TOJIbKO MPUTSATHBAIOTCS IPYT K APYTY

14. IIpy HEU3MEHHOMU IIOTHOCTU OJJHOATOMHOTO MJICAIbHOTO Ta3a JaBJICHHE 3TOrO ras3a
yBennuuBaloT B 4 paza. [Ipu 3ToM cpeHeKkBaipaTUYHasl CKOPOCTh JIBHXKEHUSI €r0 aTOMOB:
a) yMeHblaeTcs B 4 pasa

0) yBenmunBaeTcs B 4 paza

B) YBEIIMUMBAETCS B 2 pa3a

15. Kak u3MeHHTCS AaBJICHUE Pa3peKEHHOTO Ta3a, €CIU MPU €r0 HarpeBaHUH U CKATUU
abcorOTHAs TeMITepaTypa ra3a U KOHIICHTPAIHs MOJIEKYJl YBETTU4aTcs B 2 pasa:

a) yBeMuuTCs B 4 pasza

0) yBenuuurcs B 8 pa3

B) HE U3MEHUTCS



16. Kak u3meHuTCs 1aBiaeHue pa3peKeHHOT0 ra3a, eCU CPEIHIOI KHHETHUECKYIO
SHEPTHIO TEIIOBOTO JBKEHUS MOJIEKYJI T'a3a YMEHBIINUTD B 2 paza U KOHIICHTPAIHIO
MOJIEKYJ ra3a yMEHBIIUTH B 2 pasa:

a) yMEHbBIIUTCSA B 2 pa3a
0) ymeHbIIUTCS B 4 pasza
B) yBenuuuTCs B 4 paza

17. Ecnu naBieHue uacaibHOTO Ta3a MPH MOCTOSHHON KOHIIEHTPAIMH YBEIUIHIOCH B 2
pasa, TO 3TO 3HAYHUT, YTO €ro aOCOIIOTHAS TeMITepaTypa:

a) yMEHBIIIUJIACh B 4 pasza

0) yBenuuuiach B 4 pasza

B) yBEJIMUMJIACh B 2 pasa

18. I[TmoTHOCTH = 0,18 KI/M3 MpU HOpMAIILHOM aTMOC(EPHOM JaBJIeHUU U Temmneparype 0
°C umeer:

a) KUCIIOPOI

0) renmit

B) BOJIOPO/T

19. Ilpu yBenuueHUU CpeIHEN KUHETUYECKOM SHEPTUH TEIJIOBOTO ABMKEHUS MOJIEKYJ B 2
paza abcoJIIoTHas TeMIeparypa:

a) yMeHbIIUTCA B 4 pasza

0) yBenuuutcs B 4 paza

B) YBEJIMUUTCA B 2 pasza

20. Ilpu yBenMuEeHUH CPETHEN KBaIPaTUUYHOW CKOPOCTHU TEILIOBOTO JIBUXKEHUSI MOJIEKYT B 2
paza cpeHssl KHHETUYEeCKasi SHEPTHs TEIUIOBOTO JBUKEHHUS MOJIEKYII:

a) yMEHbIIUTCA B 4 pa3a

0) yBenuuurcs B 4 pa3a

B) YBEJIMUUTCA B 2 pasza

21. Ilpu noHM>keHUH aOCOIIOTHON TEMITepaTyphl UJIeaIbHOro Ta3a B 1,5 pasza cpenHss
KHUHETHYECKasi SHEPTUsl TEIIOBOTO JIBUKEHUS MOJIEKYII:

a) ymeHbuTcA B 1,5 paza

0) ymenbiutcs B 2,25 paza

B) yBenuuutes B 1,5 paza

22. Ilpu yBeIMYEHUH CPEIHEN KNHETHUYECKON SHEPTUU TEMJIOBOTO ABUYKEHHS MOJIEKYII B 4
pasa ux cpeqHss KBaJApaTH4Hasi CKOPOCTh:

a) yBenuuuTcs B 4 paza

0) yBenuuutcs B 2 pasza

B) YMEHbIIUTCA B 4 pa3a



23. Ilpu yMeHbLIEHUH CpEAHEN KUHETUYECKOM SHEPTUU TETJIOBOTO JBUKEHHS MOJIEKYJ B 2
pa3a abcoIoTHAsI TeMIIeparypa:

a) yBenuuuTcs B 4 pasza

0) yBenuuuTcs B 2 pasza

B) YMEHBIIIUTCS B 2 pa3a

24. Ilpu noHmwkeHuU abCONIOTHON TeMIlepaTyphl HACATLHOTO raza B 2 paza CpeHss
KHMHETUYECKasi SHEPTUs TEMJIOBOrO IBHKEHUS MOJIEKYJI:

a) yMEHbIIUTCS B 4 pa3a

0) YMEHBIIIUTCS B 2 pa3a

B) YBEIMUUTCA B 2 paza

25. Ilpu yMeHbIlIeHUH CpeAHEN KBaIpaTUYHONW CKOPOCTH TEILJIOBOTO JIBHXKEHUSI MOJIEKYIT B
2 pasa cpeaHsisa KUHETHYeCKasi SHEPTHus TEIIOBOTO IBUXKEHUS MOJICKYJI:

a) yBenuuuTcs B 4 pasza

0) HE U3MEHUTCS

B) YMEHBIIIUTCS B 4 pa3a

26. [Ipu noBbIIEHUN a0COTIOTHOM TEMIIEPATYPHI UCATBHOIO Ira3a B 2 pa3a CpeaHsis
KMHETUYECKasi JHEPTHsI TETJIOBOTO JABMKEHUS MOJICKYIT:

a) yMEHbIIUTCA B 2 pa3a

0) yBenmuuurcs B 2 pasa

B) HE UBMEHUTCS

27. Tem10BbIM ABM)KEHUEM YaCTHUI] BEIIIECTBA MOYKHO OOBSICHUTD:
a) TaBJICHUE ra3a Ha CTEHKY cOoCcyaa

0) rUIPOCTAaTHICCKOE JABJICHHUE KMIKOCTH Ha JTHO COCY/Ia

B) 00a BapuaHTa BEPHbI

28. Kak u3MeHUTCs JaBJeHUE Pa3peKeHHOTO OJJHOATOMHOTO T'a3a, €CJIM a0COJIFOTHAs
TeMIIepaTypa raza yMEeHbIIUTCA B 3 pa3a, a KOHLIEHTpaXs MOJIEKYJ YBEJIMUUTCS B 3 pasa:
a) yMEHbIIUTCSA B 4 pa3za

0) yBenuuuTcs B 2 pasa

B) HE UBMEHUTCS

29. CpenHsis KUHETUYECKasi JHEPTHsl TOCTYMATEIBHOTO TEMIOBOTO IBUKEHUS MOJIEKYT
Pa3peKeHHOTO0 ra3a yBeJIMYMIach B 2 pasa, a KOHIIEHTPALHsI €r0 MOJIEKYJI YMEHBIIUIACh B 2
pa3a. [Ipu 3TOoM naBieHue rasa:

a) HE UBMEHUJIOCh

0) yMeHbIIMIOCH B 4 pa3a

B) YBEJIMUUJIIOCH B 2 pa3a

30. AGcomntoTHas TeMIepaTypa ujeaibHOro ra3a B cocyje yBenuuuiach B 1,5 pasa, a
JaBJIEHUE BO3POCIO Mpu 3ToM B 4,5 pasa. Kak uamMeHmnach KOHIIEHTpalKs MOJIEKYJI ra3a:
a) yMeHbIIuIach B 3 pasa



0) yBenuuuiach B 3 pasa

B) HC U3MCHMNJIACH

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

JIP4, JIP23. JIP30

Kiaouu Kk Tectam:

Bapuanr 1
Ne Bompoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10]11 |12 |13 |14 15|16 1718 [19 |20
HpaBuibHblii |2 (6 (B (a (B (0 |B |a |B |0 |a |06 |a |[B |a |0 |B |0 |B |0
OTBET
Ne Bompoca 21 |22 |23 |24 |25 (26 |27 |28 29 |30
HpaBunbnbiii |2 |0 (B |6 |B |0 |a B |a |O

OTBET

Kpurepun ouenku:

— «2» BBICTABJISIETCS OOy4aroIeMycs, eciu Habpan meHee 8 6aioB;

— «3» BeICTaBIIsIETCS oOy4aromemycs, 3a 9, 10, 11 6anos,
— «4» BBICTaBNACTCS OOy4aromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BBICTaBJIsIETCA 00yUaroeMycs, 3a 6osuee 17 0anios.

3aganus a1 caMmocTosiTe/ibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 1OKIAT0B, COOOIICHUA)

Kunenue.

CoNoaR~LNE

Hcnapenne u KOHIEHCaLUSL.
HacepleHHbIi 1 HEHACHIIEHHBIN Nap U €r0 CBOKWCTBA.
AOCoTIOTHAs! ¥ OTHOCUTEIbHAS BIAKHOCTh BO3/IyXa.
[Tpubops! 1151 onIpeiesieHns BIaKHOCTH BO3yXa.
Touka pochl.

3aBUCUMOCTh TEMIEPATYPhl KUTICHUS OT JIaBJICHUS.
Kputnueckoe coctossHuE BeleCTBa.
. Ileperpetslii map ¥ €ro UCIOJIb30BAHUE B TEXHUKE.

10 XapaKkTepuCTUKA )KUIKOTO COCTOSTHUS BELIECTBA.

11.TToBEepXHOCTHBIN CIOM JKUIAKOCTH.

12.9Heprust HOBEpXHOCTHOTO CJIOS.
13.bavxHUN TOPSATOK.
14.T1oBepXHOCTHOE HATSHKEHHUE.

15.CmauuBanue.




16.5IBnenust Ha rpaHUIIE )KUJIKOCTU C TBEPABIM TEJIOM.
17.KanunisipHbie sIBJICHUS.

18.XapakTepucTka TBEpOTO COCTOSHUS BEIIECTBA.
19.Kpucrammueckue u aMmopgHbIE Tena.

20.Ynpyrue cBoicTBa TBepAbIX Tel. 3akoH ['yka.
21.MexaHu4YecKue CBOMCTBA TBEPABIX TEJ.

22 .I1nactuyeckas (ocTaTouHas) aepopMarius.
23.KoapduiueHT TUHEHHOTO pacIIuPEHNSI.
24.TernoBoe pacHIMPEHUE TBEPABIX TN U KUIAKOCTEH.
25.KoadpurmeHT 00bEMHOTO pacIupeHusl.

26.Yyert pacimupenus B TexHuke. [1naBienue.

27.Y neapHas TEIUIOTA IUIABICHUS.
28.Kpucrammmsanusi.

29.[lpakTueckoe TNPUMEHEHHE B TOBCETHEBHOW JKWM3HM (U3MYECKUX 3HAHUUA O

CBOMCTBAX ra3oB, JKUJIKOCTEW U TBEPJIBIX TEI.

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

Kpurepun ouenku:
OtMmeTtka «5»

ITIOJIHO PACKPBITO COACPIKAHUC MATCpHUalIa

YCTKO U IIPABUJIBHO daHbI OIIPCACICHHUA U PACKPBITO COACPIKAHHNC HOHHTHI\/JI, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

JUISl 10Ka3aTeIbCTBA MCIOJIB30BaHbl Pa3IMYHbIE YMEHHUS, BBIBOABI W3 HAOJIIOJICHUM,
ONBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUs.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MAaTEpraIa

B OCHOBHOM MPAaBWJIBHO JaHbl OMPEAECICHUS] MOHATUN W HCHOJIb30BaHbl HAY4YHBIC
TEPMUHBL.

OTBET CAMOCTOSITEIbHBIN

ONpENICNICHUs] TOHSTUI HEMNOJIHbIE, JONYIIEHbl HE3HAYUTEIbHbIE HapyLICHUS
MOCJICIOBATEIbHOCTH M3JI0KEHUSI, HEOOJbIIIME HETOYHOCTU TMPH HCIOIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

MpaBWIbHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIMs
MOHUMAIOLIUH )

OrMmeTka «3»

YCBOEHO OCHOBHO€ COJIEp KaHHE yueOHOro MaTepuaa, HO U3J10)KEHO (parMeHTapHoO,
HE BCETJa M0CIEeI0BATEIBHO
OIpE/IETICHUS MOHATUI HETOCTATOYHO YETKHE



® HE WCMONB30BaHBl B KayeCTBE JOKa3aTelIbCTBA BBIBOABI M OOOOIICHHUS W3
HaAOJIIO/ICHUH, TOMYIICHBI OITUOKHU MPU UX U3JI0KEHUU

® JIOMYUICHBbl OIMMOKA W HETOYHOCTH B HCIOJB30BAaHWM HAYyYHOM TEPMHUHOJIOTHUH,
oTpe/ieNieHUE TTOHATHH

® TMpaBWIbHBIC M YETKHE OTBETHI HA BOMPOCHI HABOJIICTO U KOHKPETH3IUPYIOIIECTO
xapakTepa (IMo3UIHs KPUTHK)

OtMmeTka «2»
® OCHOBHOE COJIepKaHHe YI4EOHOT0 MaTeprasa He paCKpPhITO
® HE JaHBI OTBETHI HA BOIIPOCHI HABOSAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
® JOMYIICHBl TpPyOble OIIMOKM B ONPEACICHUU TOHATHN, TPH HCIOJIb30BAHUH
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlabopaTropHnasi pa6ora Ne 2
OmnpeaeJieHue BJIa:KHOCTH BO31yXa

Hean padoTsl
OcBoeHue METO/IOB M3MEpeHUs aOCOMIOTHOW M OTHOCHTENBHOW BIIAXKHOCTH BO3/yXa,
ONpEeIeJICHHE TOYKHU POCHI.

IIpuGops! U NPUHANJIEKHOCTH
[Icuxpomerp ABrycra, acnupalMOHHBI TUTPOMETP AcCCMaHa, 3JIEKTPOHHBIN AaT4YUK
BJIQYKHOCTHU, OApOMETP.

1 OcHoBHbIE NOHATHS U ONIPeAeSIeHUs

ATMochepHBIi BO3AYX COJIEPKUT HEKOTOPOE KOJIUYECTBO BOJSIHBIX MapoB. [ JTaBHBIM
HMCTOYHUKOM BJIQXKHOCTH BO3JyXa SIBJISETCS HMCHApPEHHE BOJBI C TOBEPXHOCTU OKEAHOB,
MOpEW, BOJOEMOB, BJIAXHOW MOYBbI M pacTeHuUi. BoAsSHOW mMap MNEpEeHOCUTCS BBEPX
TypOyJICHTHOCTBIO ¥ KOHBEKIIMEH, a TI0 TOPU3OHTAIIN — BETPOM.

B armochepe 3emmu B cpemHeM comepxkurca 1,24*10° kr BomgHoro mapa.
CKOHJICHCUPOBABIIIMCh, OH MOT Obl 00pa3oBaTh CJOW BOABI HA TOBEPXHOCTH 3EMITU
tommuuon 2,4 cm. KonmdecTBo BOASHOTO mapa OBICTpO yOBIBa€T C TMOHMKEHUEM
temriepatyphl. [loaTomy mis atMocdepsl XapakTepHO YMEHBIICHHE KOJMYECTBA BOJISTHOTO
mapa OT JKBaropa K IOJIOCaM W OYeHb OBICTpOE yMeEHbIeHHuE C BbICOTOM. CpemHee
00BEMHOE COJIEp’)KaHUE BOJASHOTO MMapa y MOBEPXHOCTU 3€MJIM COCTaBIISIET: Y SKBATOpA —
2,6%, a B mossipHbIX paiioHax — 0,2%. Ot moBepxHOCTU 3e€MJIM 0 BBICOTHI 1,52 KM
CpedHee coJepKaHWE BOJASHOTO Mapa yYMEHBIIAETCS BABOE. Bplllle BO3MyX CTaHOBUTCS
oueHb cyxoH. Jlumb wu3penka, Ha BbIcOTax 17-82 KM 00pa3yroTcsi NeEpiiaMyTpOBbIE



(ctparocdepHbie) o0saka, YTO CBUAETEIbCTBYET O HAJUYMM HACHIILAIOMIEH BIAXKHOCTH
BO3/1yXa.

[Tox BnMsIHMEM pA3MHYHBIX TMPOIECCOB BOISHOW Map KOHIACHCUPYETCs, 00pasys
o0jlaka, TyMaHbl, OCaJKM W HA3eMHbIE THUIAPOMETEOpPBI: pocy, HMHE u T.n. DazoBble
nepexo/ibl BOJbl B aTMoc(epe COmpOBOXKIAIOTCSA BBIICICHUEM WJIHM IOTJIOIIEHUEM Tera,
MOATOMY UM TIpUAaeTcsi O0IBIIOe 3HAYCHUE B DHEPTETHUKE U TEPMOJUHAMHKE aTMOCHEPHI.
BoasHoll map HMMeeT CIOCOOHOCTh K MOIVIOLIEHUIO 3JIEKTPOMAarHUTHOTO W3IY4YEHUS B
uH(ppaKpacHOM auana3zoHe 4actoT. Hambonee MHTEHCHBHOE MOTJIONICHUE MPHUXOAUTCS Ha
JUTAHBI BOJIH .= 5,5+7,0 MKM U }.:17 MKkM. [To3TOMY BIIa’)KHOCTB BO3lyXa CUJILHO BIUAET Ha
TEIUIOBOM OanaHc aTMOchephl.

Paccmompum ocrnosnvie onpedenenus.

[Tap, HaxoAsAIIMIICA B AMHAMUYECKOM PaBHOBECHH CO CBOEH KUJKOCTBIO, HA3bIBACTCS
HACLIAOWUM VI HAcblulennbviM. Hunavuyeckoe pasHogecue — HTO COCTOSIHUE IpHU
KOTOPDOM YHCJIO MOJIEKYJ, BBUICTAIONIUX W3 KUIAKOCTH, PABHO YHUCIY MOJEKYI,
BO3BpAILAIOIIUXCA 00paTHO. Ecnu nrHaMHuecKoe paBHOBECHE HE COOIIOJAeTcss — map
ABJISIETCA HEHACHIUEHHBIM.

Macca BOASHOTO Iapa, comepskamerocsa B 1 M® BO3myxa, Ha3bIBAETC AOCOMOMHOLL
enadxchocmoio. C  TIOBBIIIEHHEM aOCOJIIOTHOM BIAXXHOCTU TMapbl BOJLI Bce OOJbIIE
NpUOJIMKAIOTCS K COCTOSIHMIO HachlIarollero mnapa. MakcumanbHoti  abconomuoi
811AHCHOCMbIO TIPU TAHHOM TeMIlepaType SBISETCA Macca HAChIAKOIIEr0 BOASHOIO Mmapa B
1 M3 Bo3OyXa.

[Tap He sBNIAETCS Tra3oM B CTPOTOM CMBICIE 3TOro ciioBa. ['a3 — 3TO arperatHoe
COCTOSIHME BEUIECTBA NpHU [aHHBIX TemmepaType W JaBieHuu. [lap ke He sBisercs
arperaTHbIM COCTOSIHUEM BEILECTBA, TIOTOMY YTO arperaTHbIM COCTOSIHUEM BELIECTBA MPHU
JAHHBIX TEMIIEpAaType W [IaBIICHUM SBISIETCA JKHUJKOE COCTOsiHME. B CBs3M ¢ 3TUM
MOBEJICHUE TIapa OTINYAETCs OT MOBeeHus raza. B rpyboM mpubimkeHny ra3oBble 3aKOHbI
MOTYT OBITb NMPUMEHHUMBI K HEHACHIIIICHHBIM mapaM. [103ToMy mJis omucaHus COCTOSTHUS
BOJISTHOTO Mapa B aTMocepe 00bIUHO UCTIONB3YIOT YpaBHeHUe Kinanelipona—MeHeneena:

m
V=0

3neck, ¥ — napumansHoe naBneHye (YIPYrocTs) BOASHBIX NMapoB, V — 00beM, 3aHUMAaeMBblii
napom, M — ero mMacca, ,,— MOJIApHas Macca, R — yHuBepcasibHasi ra3oBasi MOCTOSTHHAS, | —
a0CcoJIIoTHas TeMIeparypa.

llapyuanvHoe Oasnenue — 4dYacTh OOIIETO JaBJICHUS, OTHOCSIIASCA K OJHOMY U3
KOMIIOHEHTOB Ta30BOM cMmecu. MaremaTHyecku OHO pPaBHO JaBJIEHUIO, KOTOPOE Ta3
OKa3bIBaj Obl B OTCYTCTBUM JPYTHX KOMIIOHEHTOB Ira30BOM CMECH.

[Ipu oguHakoBO# TeMIiepaType OTHOIICHHE aOCOJIFOTHBIX BIQKHOCTEH B JIBYX Pas3IMUHBIX
COCTOSIHUSIX UMEET BUJL;

2 k@
P

rac p1 U p2 — IJIOTHOCTb BOASHBIX IIAPOB B JIB Pa3INIHBIX COCTOAHUAX.



N3 (2) cnenyet, 4To MEpoi aOCONIOTHON BIQXKHOCTH MOKET ObITh BEJIMUMHA NApLHAAIbHOTO
JaBJICHUs BOJSHBIX MapoB B atMmocgepe. Iloaromy 00BIYHO abconommuoii é1axcHocmbio
MIPUHATO HAa3bIBaTh YIPYrOCTh BOASHOIO Mapa M BbIpaXaThb €€ B MUWUIMMETPAX PTYTHOIO
cronba. B cucteme CU sta Benmnunna uzmepsiercs B [lackansx.

OmuocumenvHou _61aMCHOCHbI0 HA3bIBACTCS OTHOILEHUE aOCONOMHOU  GNANCHOCMU K
MAKCUMAanbHOU abCcoOMOMHOU  61adCHOCMU TIPU JAHHOM TemIepatrype, BbIpaXKEHHOE B
npoueHTax. OHa onpenesseTcs BBIpaKEeHUEM:

fzp_(';rloO%, (3)
"
rae P — ympyrocte BOASHBIX IapoB mpu Temmeparype t, P @Y — ympyrocts mapos,
HACBHIINAONIMX BO3AyX NpPHU TOH XKe Temreparype (TemIreparype CyXoro TEpMOMETpaA).
duznuecku, P yncieHHo paBHa aOCOMIOTHON BIAKHOCTH BO3/1yXa.

OTHOCUTENBHAS BIAXXHOCTh XapaKTEPU3YET CTENEHb HACBIIIECHUS BO31YyXa BOJSHBIM
[IApOM.

Temneparypy tp, Ipu KOTOPOM BOISHOM Iap CTAHOBUTCS HACBHIICHHBIM, Ha3bIBAIOT
moukou pocwl. [Ipy oxXnaxaeHuu Bo3ayxa 40 TOUKH pOChl HAUMHAETCS KOHAEHCAIUS TapoB:
MOSABJISICTCS TYMaH, BBIMAAAET poca. ToUKa pOChl XapaKTEPU3YET BIAXKHOCTh BO3/yXa, TaK
KaK OHa IO3BOJISIET ONPEAECTUTD MAPIUATBLHOE JABICHUE BOASHOTO Mapa U OTHOCUTEIBHYIO
BJIAKHOCTB.

BlIakHOCTh BO3JyXa HM3MEpAETcd C IOMOLIGI TMIpoMeTpoB (rped. U ypdg —
BJIQYKHBIN) U MICUXPOMETPOB (VGTPOG — XOJMOAHBIN). CylIeCTBYIOT TUCTAHIIMOHHBIE METO/IbI
ONPENEIICHUS] BIAXHOCTU BO3AYyXa, HCIOJIB3YIOIIME JAa3epHbIE W PATAUOMETPUUYECKHUE
npuOOpel. DTH METOJBI TO3BOJSIOT TMPOU3BOJUTHL HM3MEpPEHHs ¢ OopTa camojieTa u
METEOPOJIOTUYECKUX CIIYTHUKOB 3e€MJIM. B THCTAaHIIMOHHBIX CUXPOMETPAX MCIOJB3YIOTCS
TEPMOMETPBI  COTNPOTUBJICHUS,  TEPMHUCTOPHI,  Tepmomapel. B OpeHOyprckom
roCy1apCTBEHHOM YHHBepcUTeTe B «VIHCTUTYyTE MHMKpPO- W HAHOTEXHOJIOTHMN» BELYTCS
HCCJIEIOBAHUS 110 CO3JIaHUI0 OYEHb TOYHOTO JATYMKa BIIAXKHOCTU. /[aTuMk OCHOBaH Ha
onTHU4eckux cpoicTBax Mosiekyn JJHK, criocoOHBIX morionars BOJAsSHbBIC MTaphl B BO3IYXE.
PaccmoTpum kitaccuueckre METOBI ONPENEIIEHUS BJIAXXHOCTH BO3/1yXa.

2 OnpenesieHre OTHOCUTEIBLHOM BJIAKHOCTH € IOMOIIbI0 ICHXPOMETPOB

Ilcuxpomemp Ascycma COCTOWT W3 JBYX TEPMOMETPOB, TIOMEMICHHBIX Ha OJIHOM IIUTKE.
bannoHUnK OgHOTO W3 TEPMOMETPOB OOBs3aH OATHCTOM, KOHEI[ KOTOPOTO TIOTPYXKEH B
CTakaH4YUK ¢ BOJou. Cyxoi TepMOMETp MOKa3bIBaeT KOMHATHYIO TEMITEpaTypy.

brnaronapss ucmapeHuro BOAbsI ¢ OaTucTa, O0JIETaomero OAJJIOHYMK, TaK HA3bIBAEMOTO
«BJIAXKHOTO TEPMOMETpPa», TOCJIECAHUA TOKA3bIBACT TeMIeparypy Oojiee HU3KYI0, YeM
COCeHUI Cyxol TepmMoMeTp. Yem MeHbIe BIAKHOCTh OKPYKAIOIIETO BO3ayXa, TeM
WHTEHCUBHEE UCIIAPEHUE U TEM HUKE MOKa3aHUe BIAXKHOTO TepMoMeTpa. OTMETKH IO IBYM
TEPMOMETpPAM JAI0T PA3HOCTh TEMIIEpPaTyp, KOTOpas U XapaKTepU3yeT BIKHOCTh BO3TyXa.
Jlnst  ompeneneHuss OTHOCUTEIBHOW BIAXHOCTH BO3MyXa TOJB3YIOTCS TabIuIiaMu
NICUXPOMETPHYECKOi pasHocTH. [1o pa3HOCTH MOKa3aHU CyXOTro W BIAYKHOTO TEPMOMETPOB
OTBICKMBAIOT UCKOMOE 3HaueHue f. 3Has OTHOCUTENIbHYIO BIQXKHOCTh, MOYKHO ONPEICIUTh U
abcomroTHyt0. [IpH M3BECTHON OTHOCUTENHLHOM BIAYKHOCTH aOCOIIOTHAS BIAYKHOCTh paBHA:



pof P (@
100%
3uauenue P @Y maxonar no Tabnuie 3HadeHui (npunoxkenue 1).

H

Acnupayuonnvii ncuxpomemp Accmana COCTOUT U3 JBYX TEPMOMETPOB, YKPEIJICHHBIX HA
OJTHOM IITaTuBE. balsIOHYMK OHOTO U3 TEPMOMETPOB OOBsA3aH OATUCTOM, KOHEI KOTOPOTO
IIOTPYKEH B CTAKaHYMK C BOJOW. B BEpXHEM 4YacTW IITATHBA HMMEETCA BEHTUIATOP,
IIPUBOJMMBIA BO BpPAIICHUE YAaCOBBIM MEXAHU3MOM, KOTOPBIM 3aBOAMUTCS KIKOYOM, IIPHU
YCTAaHOBUBLIEMCSI PEKUME HcIapeHus. Koraa temreparypa BIIaKHOTO TEPMOMETpPA TOKE
yCTaHOBUTCS, IpuxoJ Teria Qi u3BHe OyneT paBeH pacxony Temia Q, Ha HcapeHue BOJIbI
C IOBEPXHOCTH TepMomeTpa. Toraa no 3akony Herorona-Puxmana umeem:

Q=at-t S, ()

rne (t — t;) — HaOmogaemas pa3HOCTh TEMIIEPATyp, S1 — MOBEPXHOCTh OallJIOHYMKA
TepMoMeTpa (BIAXKHOTO0), & — KO3(PUIIMEHT IPOMOPIUOHATIBHOCTH.

CkopocTh ucnmapeHusi BOJIBI C OXJIAKJAIOWIE  MOBEPXHOCTHU BJIQYKHOT'O
TepMOMETpa (Macca BOAbI, UCHIAPSIOIASACSA B €AUHUILY BPEMEHN )
52 PH(eﬂam) _ P
M = B (6)

amm

rae S; — IUIoNaab MCHAapSIoNe MOBEPXHOCTH, P — ympyrocte mapoB, HaXOISIIMXCS B
Bo3dyxe, P 9 _ yhnpyrocTh HACBILEHHBIX IIaPOB IIPU TEMIEPATYPE BIAXKHOIO
TepmomeTpa, Py, — aTMochepHoe napneHue.

BBost K03 GUIMEHT MPONOPIMOHATBHOCTH K, MMeeM

M=K F;:(s""”’ -p . (7
Pacxon sHepruu Ha ucnapeHue: amm
k . /1 S P (8n1axc) _P
Q2_M- )= L. (8)
P

amm

rac A— yAcilbHad TCIJIOTa HUCIIApCHUS.

[pupasuusas Qi k Q; monmyunm: ~ P=P @™ —A".P_ -t (9)

a rSl P (en1a3#) _P
A = = (10)

Ckds, Pttt




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

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

A =. 4 (11)

v A

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

pe3epByapoB TEPMOMETPOB IMPEJICTaBICHA Ha PUCYHKE.
A
0,001300

0,001200
0.001100

0.001000

0,000300H
0,000800

11

0,000700 -

o

0 1 2 3 4
Moo
Pucynok 1 — 3aBUCUMOCTB BETUUUHBI A OT CKOPOCTH MPOXOKICHHS BO3IyXa
gepes npuoop

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

[Ipn momouu Kiroya 3aBOJAT YacOBOM MEXaHM3M [0 TIpenesa M MOocie YCTaHOBJIEHUS
nporiecca HMCIAPeHUsT OTCUYMTHIBAIOT TeMmIepaTypy Ha oboux Ttepmomerpax (t u ty).
Benmuuunaer P, 6epyT u3 ncuxomerpuueckux tabdnui. P, omnpenensioT mo OGapometpy.
3nauenne 4 paccuuthiBaercs o dhopmyne (10). [ns onpenenenust A Benuuuny P crnemayer
B3STh U3 JAHHBIX U3MEPEHUI MICUXPOMETPOM ABrycCTa.

Acnupayuornnwiii ncuxpomemp Accmana MB-4M

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



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

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

bapomemp-anepouo

bapomerp sBiserca npuOOpOM HENPEPHIBHOTO JEHCTBUS, MPEIHA3HAUYEHHBIM JJIs
OpPUEHTUPOBAHHBIX HAOIIOJACHUN B IOMEUICHUSIX 32 U3MEHEHUEM aTMOC(EpPHOro JaBJIECHUS
B reorpauueckux pailoHax, pacnoyiokeHHbIX He Bbimie 300 METpoB HajJ ypOBHEM MOPA.
BapomeTp mpeacrtaBiser coOOM MEXaHMYECKUM CTPEIOYHBIA TpUOOp, padoTalomui OT
BO3JICUCTBHSI aTMOC(EPHOr0 [ABJICHHUS Ha AHEPOUJHBIM UYYyBCTBUTENbHBIA 3J€MEHT. B
KOHCTPYKIMU OapoMeTpa MpeAyCMOTpPeH OMMETAIUIMYECKUH (COCTOSIIMN U3 3 METaioB)
CTPEJNIOYHBIM TEPMOMETpP, HW3MEPAIOIIMM TemuepaTypy Bo3ayxa. JluamazoH u3MepeHui
nasnenus ot 695 o 805 mm. pt. cT. (o1 0,927 10 0,1073 MIIa).

Jlist onipezienieHrs XxapakTepa U3MEHEHHUs J1aBlIeHUs (PUKCHUPYIOIIAsICS 30J0THUCTas CTPENKa
coBMmelaercss (MpuM TOMOIIM PYYKH, pacHOJIOKEHHOM Ha cTpesnke OapoMerpa) ¢
MOKAa3bIBAIONIEH YEPHOM CTpENKOW. J[aHHOE [EMCTBHUE CIEIYyET BBIIOJHATh TOJIBKO C
pa3pelleHus IpernoaaBaTess Wik HHXeHepa Jadoparopuu!

DNeKmpoHHbILL OAMYUK 8IAHCHOCMU U MEeMNepamypbl

DJEeKTPOHHBIM JaTUYMK BIIAXXHOCTU M TEMIIEpaTyphl BBIIOJHEH Ha OCHOBE LH(POBOTO
natunka DHT11. DHT11 - 310 undpoBoii JaTYMK BJIaKHOCTH U TEMIIEPATYPbl, COCTOSIINN
13 TEPMUCTOPA U €MKOCTHOIO JJaTYMKa BJIAXKHOCTH. Takke naTuuk cojepkuT B ceoe AIIIT
IUTsl IpeoOpa30BaHMs AHAJIIOTOBBIX 3HAYEHHWH BIIAXKHOCTH M Temreparypbl. s paboTsl ¢
natuukoM DHTI11 ucnonb3yercss Arduino 6ubnaumorexka DHT. [l TouyHOCTH ompenesieHus
OTHOCUTEJILHOM BIAKHOCTU BO3/yXa, MOKa3aHUsl MpUOopa HEOOXOUMO CHUMATh, KOTJa OH
npopaboran He MeHee 10 MUHYT. UTOOBI BBIKIIIOUUTH 3JIEKTPOHHBIM JATUMK BIAKHOCTU
JOCTATOYHO BBITAILUTH €70 BUIKY U3 DJIIEKTPUYECKOU CETH.

1 IMopsinok BHINOJIHEHUS] PA0OTHI

Yacts 1. Onpenenenue OTHOCHUTEJIBHOW U a0COJIFOTHOM BJIAKHOCTH
BO3/yXa C MOMOIIbIO ICUXPOMETPa ABTyCTa

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

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




Onpenenure TeMIEPaTypy CyXOro iy U BIAXKHOTO l44, TEpMOMETpa. [loka3zaHus 3aHecure
B Tabnuiy 1. TeMnepaTypy OKpyIJIiTE 10 LIEJIBIX YUCEN.

Hcnone3ysi TMCHUXOMETPUYECKYI0 TaONuIly, pachojiO)KEHHYI0 Ha CTEHJEe, HaWauTe
OTHOCUTENIbHYIO BIaXXHOCTH f. J[7st aTOr0 paccumTaiite pasHOCTH TEMIEpPaTyp BIAXKHOTO H
cyXxoro TepMoMeTPOB (teyx - teran. [loKa3anus 3anecuTe B TabuIy 1.

Hcnonb3ys npunoxenue A, HaWUTE TABJICHUE HACHIIIECHHBIX MapoB Py ()

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

Ucnonbiys hopmyiy (4) paccuntaiiTe abCOMIOTHYIO BIaXXHOCTh Bo3ayxa P, [la. Ilokazanus
3aHecuTe B Ta0IuIy 1.

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

m P J7 P ,(12)
P____._:—
v T, R T,R

cyx

rae Ry =461,5 JIx/(kr-K) — yHuBepcaibHas ra3oBasi TOCTOSIHHASI 11 BOJISITHOTO Tapa;
Tepx = ton + 273,15 — TemnepaTypa cyxoro TepMoMeTpa (B KeIbBUHAX).

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

Hauepture Tabnuiy 2

Tabnuua 2 — 3HaueHusl, MOJTyYEHHBIE C TOMOIIBIO TicuxpoMerpa Accmana MB-4M

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

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

[lepen BBITTOJIHEHWEM JAHHOW 4YacTW JIaOOpaTOpHOW pabOThl, YTOYHUTE y HHXKEHEpa
nabopaTopur WU TPErojaaBarelisi, TOTOBAa JIM YCTaHOBKA K IMPOBENEHUIO JTAOOPATOPHBIX
uccienoBannii. Korma nmabopatopHasi ycTaHOBKa rotoBa K pabore, 3aBeUTE MPY>KUHHBIN
MEXaHU3M BEHTHJIATOpa C MOMOIIbIO Kitoya (mouTu Ao mpexaena). OxuaaiTe 0CTaHOBKU
BEHTUJISATOPA.

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

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

Omnpenenure BeIMYMHY aTMOC(EpHOro MaBiCHHS B MAcKajsaX, HCIOnb3ys Oapometp (760
MM. pT. c¢T. = 101 325 ITa).

Hcnons3ys npuwioxkeHue 1, HaWAUTE NaBJIECHUWE HACBILIEHHBIX I[APOB ISl TEMIEPATYpPbI
BIAXHOTO Py "% tepmomerpa. [lokasanus 3anecute B Ta0uILy 2.
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[Ipeobpazyss popmynsr (9) u (11), momyuum Qopmyay s aOCOTIOTHOW BJIAKHOCTH
BO3/yXa B MACKAJIAX:

P = PH(SHGM) - A ) PGmM tCyX - tBﬂGH ) (13)
B nannoit na6oparopHoii pabote kodQduuuent A MpUHUMAET 3HaYeHHE paBHOE 6,62-10™
°C. Iloka3anue 3aHecuTe B TaOIULY 2.
Paccuuraiite aGCOMIOTHYIO BJIAXKHOCTH BO3AyXa p B Kr/M° ¢ momompio (Gopmyisr (12).

Iloka3aHue 3aHecute B TaOIHILy 2.

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

BxiirounTe 3J1€KTPOHHBIN TATYUK BJIAKHOCTH.

Ornpenenute 3Ha4€HUE OTHOCUTEIBHOU BIAXKHOCTH BO3/TyXa.

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

Temperature: 28 C — o3Ha4aeT, 4To TeMIieparypa B moMenieHun cocrasisiet 28 °C;
Humidity: 18% — o3Hauaer, 4TO OTHOCHTEIbHAS BIIAXKHOCTh B IIOMCIIEHHH COCTaBiseT 18
%.

BrikiirounTe 3€KTPOHHBIN JaTUYUK BJIAXKHOCTH.

Yacte 4. CpaBHHUTCIBHBIA aHANIM3 BEJIIMYUH OTHOCHUTEIBHOW M aOCOIIOTHOM BIIAKHOCTHU
BO3/IyXa

JIns  CpaBHUTENBHOIO aHalaM3a 3HAYCHUM OTHOCUTEIBHOW  BIIAXKHOCTH  BO3.yXa,
MOJIYYEHHBIX C MOMOIIIBIO PA3HBIX TPHUOOPOB, HEOOXOMMO HAHECTH MOTYYEHHBIC 3HAYCHUS
Ha YHCIOBYKDO OCh C YYETOM JOBEPUTEIBHOIO HHTEpBANA. [[1s Tpex HCHOIb3yEeMbIX
MpUOOPOB U3BECTHBI 3HAUECHHSI aOCOJIOTHON OMIMOKH OTHOCUTENBHOU BIaKHOCTH BO31yXa,
MOJy4aeMOW B PE3YJIbTATE IKCIEPUMEHTOB. OHU COCTABIISIOT:

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

PesynpTupyromee 3HaueHHWE OTHOCHUTEIBHOW BIIQXHOCTH BO3JyXa IMOJYyYUM Ha
NepecevYeHUN TOBEPUTEIBHBIX HHTEPBAJIOB ISl TPEX MPUOOPOB.

B ciyuae ecnu noBepuTeNbHBIE HHTEPBAJIBI HE MEPECEKAIOTCS, PE3yIbTHPYIOIIEe 3HAYCHHE
OTHOCUTEJIFHOW BJIQXKHOCTH BO3[yXa HAaXOIMM Kak cpeqHee apu(METHUECKOe MOKa3aHHU
OT TpeX MpUOOPOB.

Pesynprupytomee 3HaueHHe aOCONIOTHOW BIQKHOCTH BO3[yXa HAaWTH KaK CpeaHee
apupMeTndecKoe s 3HAYCHUH, IMOJNYYCHHBIX C TOMOIIbIO TCUXpOMETpa ABrycTa U
acIMPAIIOHHOTO IICUXpoMeTpa AccMaHa.

Ilpumep:



IIyctb, B pe3ynbTare H3MEpPEHUHl OTHOCUTEIBHOW BIIAXKHOCTU BO31yXa, MCHUXPOMETP
Agrycra onpeaenuin ero paBHbiM f = 35%, acnupanmonnslit micuxpomerp Accmana f = 31%,
a AJIEKTPOHHBIN JaTyuK BraxHoctu f = 29 %. HaHnecem 3Tu 3Ha4eHUsI HA YHCIOBYIO OCh C
YY4E€TOM BEITMYMHBI A0COTFOTHOM OIITMOKY (PUCYHOK 2):

4LLLY —
9 31 35 £ %

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

Yacts 5*. OnpeneneHHe 3HAa4YCHUA TOYKH POCHI B IIOMCIIICHHUHA

Hcnonb3yss BEMWYMHY OTHOCUTEIHHOW BIAKHOCTH BO3/yXa, MOJYYEHHYIO B 4YacTu 4,
OmpeNenuTe TOYKY pOChl B TMoOMelleHuH. [[is 3Toro Bocmosb3ylTech TaOiauIeid B
NpWIOKEHUU B, mpu 3TOM HCMONB3YyHTE CpelHee 3Haue€HUE OTHOCUTEIBHOW BIAKHOCTU
BO3/lyXa (OKpyrjsii B OOJIBIIYIO CTOPOHY) M TOKa3aHUE TEPMOMETpa B IJIEKTPOHHOM
JTaTYAKE BIAKHOCTH.

3anuiuTe BBIBOJI IO BCe labopaTopHOU padoTte.
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B cayyae IIMUCTAHITMOHHOTO OOYYEeHHUsS HEOOXOQJMMO BBIIIOJHUTE
BHUPTYAJILHYIO JJA0OPATOPHYIO PAOOTY.

Bupmyanonwui Illcuxpomemp Agcycma

Jns  BemoiHeHus — jgabopaTopHOil  pabOThl  mWepedauTe HAa  JAHHBIA  CalT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BamMM pacmoioKE€H CTEHJ, KOTOPBIM COCTOUT W3 JABYX TEPMOMETPOB (CyXOro u
BJIQXKHOT0), ITyJIbTA YIPABICHUS U ICUXPOMETPUIECKON TaOIUIIBI (PUCYHOK 3).

Cyxoit TepMOMETP | | BAOXHbIV TEpMOMETP HaGnwogenue 3a oxnaxgeHmem Boabl
=223 n= 21 ‘C npu ee ucnapeHuu U onpegeneHune
BNaXHOCTU BO3QyXa

(9]

g

| O ep— PariocTs c¥xoro m 0 TepmoMeTpa, °C
cyxoro o

 [ef1[2]s[s]s[e]7]s]>
Merpa, °C OTHOCHTE AR RIEEROCTE, %0

15 100 92 | 80 | 71 | 61 | 52 | 44 | 36 | 27 | 20

16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30| 22

17 100 | 90 | 81 | 72 | 64 | &8 | 47 | 39 | 32 | 24

18 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27

19 100 91 | 82 | 74 | 65 | S8 | s0 | 43 | 35 | 20

20 100 | 91 | 83 | 74 | 66 | %0 | %1 | 44 | 37 | 30

21 100 | 91 | 83 | 75 | 67 | 60 | s2 | 46 | 39 | 32

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

23 100 | 92 | 84 | 76 | 69 | 61 | %5 | 48 | 42 | 36

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

2% 100 o2 | 84 | 77 | 70 | 63 | 57 | S0 | 44 | 38

26 100 | 92 | 85 | 78 | 71 | 64 | 58 | &1 | 46 | 40

27 100 | 93 | 85 | 78 | 71 | 64 | 58 | 52 | 47 | 41

il 28 100 | 93 | 85 | 78 | 72 | 65 | 59 | S3 | 48 | 42

29 100 | 93 | 86 | 79 | 72 | 65 | 59 | %4 | 49 | 43

100 | 93 66 | 60 | =5 44
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Pucynok 3 — Crenn BUpTyalibHON 1a00paTOpHOM pabOThI
JUis  akTUBaUMM TaONULBI  YCTAHOBHUTE T'aJIOUKy B IyHKTE
«IIcuxpomerpuueckas TabIULa.

Xoo pabomwi
. Hauepture Tabnuiry
Tabnuma 3 — 3HaueHus1, NOJIyYEHHBIE C IIOMOIIBIO ICUXpOMETpa ABrycra

tcyx, °C tenaxc, °C f, % (cyx) P, Ila D, Ke/M°
P, ,1la

CHuMUTE MIOKA3aHUS C CYyXOTr0 TEPMOMETPA i,

. B nynbre ynpaenenus Haxkmure kHonky «llyck». OOparutre BHHUMaHue, 4TO TeMIiepaTypa
Ha BJIAXKHOM TEPMOMETpPE Havaja najaarts!

. Korna rtemmneparypa Ha BIIaXXHOM TEPMOMETPE NEPECTAHET H3MEHATHCA — CHUMUTE
[IOKa3aHUE YCTAHOBMBUICHCS TeMIEpaTypbl tg,c. 3HAYEHHE, IOIYYEHHOE Ha IIyJIbTE
yIPaBJICHUE HE YUUTHIBATb.


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

no

Hcnonb3ys NMCUXpoMeTpuyeckylo — TalOmiuily, HaWauTe  OTHOCUTENBHYIO BIA)KHOCTb
Bo3ayxa f.

Paccunraiite abCOMIOTHYIO BIQXHOCTh BO3AyXa, HCIONb3ys (opmyny (4). HMcmons3ys
IpUIIOKEHNUE |, HAliuTe NaBIEHHE HACKIIEHHBIX TapoB Py @V

IS TEMIIEPATYPBI CyXOro TEPMOMETPA.

KOHTpOJII)HBIe BOIIPOCHI

Yro Ha3biBaeTcs aOCONIOTHOM M OTHOCUTENBHOM BIIAXHOCTBIO? VYKa3aTh €AMHMIBI HUX
U3MEPEHUM.

Yto Ha3bIBAETCS HACHIICHHBIM I1APOM, TOYKON pPOCHI?

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

Kak BBUHUCINTH OTHOCUTENBHYI0 M aOCOJIOTHYIO BIIQXXHOCTh BO3JyXa C IIOMOIIBIO
ncuxpomerpa Asrycra?



[Tpunoxenune A
(cipaBOYHOE)

eJIEHUE HACBIIEHHOro Tapa Bojb! ot 15 °C no 35 °C
p

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




[Tpunoxenune b

OmnpeneneHre  OTHOCHUTENBHONM  BIQKHOCTH MO  MCUXPOMETPUYECKOMY  Tpaduky
MIPOU3BOAUTCS B CJIEIYIOLIEM MOPSJIKE:

1. mo BepTUKAJIBHBIM JIHMHUSAM OTMEUYAIOTCS MOKA3aHUsI CyXOro TEPMOMETDPA;

2. TI0 HAKJIOHHBIM JIUHUSIM OTMEYAIOTCS MOKa3aHUsI BIAXKHOTO TEPMOMETPA;

3. Ha TEpecedYeHUH OTUX JHUHUA TMONy4aloT 3HAYEHHUS OTHOCUTENIBHON BJIAXKHOCTH,
BBIPQ)KCHHBIE B MTPOLICHTAX (TIOJyYEHHBIE 3HAYEHUS OKPYIJISITh B MEHBLIYIO CTOPOHY).
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[Tpunoxenune B
(cipaBo4HOE)
Tabnuna s onpeneneHust TOYKH POChI

BJIAKHOC

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

%

TCMIICpAT

ypa

°C

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

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

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

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

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

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

1 -9,85 -8,52 -7,32-6,22 [-5,21 4,26 |-3,4 |-2,58 1,82 |-1,08 -0,41 0,31

7 -9,07 7,72 1-6,52 |-5,39 [-4,38 |-3,44 [-2,56 |-1,74 0,97 |-0,24 /0,52 [1,29

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

4 7,45 -6,07-4,84 13,74 -2,7 -1,75]-0,87]-0,01/0,87 1,72 2,5 3,26

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




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

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

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

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

ypa
°C

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

Kpurepuu ouenku:

— OneHka «5» CTaBUTBCA, €CIIM yYalllMUCS BBIMOJIHIET paboTy B MOJHOM O0BEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHUH; CaMOCTOSITEJIbHOM ~ palMOHAJIbHO  MOHTHUPYET  HEOOXOJUMBIC
000Opy/I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSIX U PEXKUMAX, 00ECIECUUBAIOIIUX
MOJTyYE€HHE TIPABWIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOJIIOAET TPeOOBaHMS TMPABUI
0€30MacHOCTU TPyAa; B OTUETE MPABUIBLHO W aKKypaTHO BBITIOJHSET BCE 3alluCH,
TaOJIUIIbI, PUCYHKH, YEPTEKHU, TPaPUKH, BEIYUCIICHUS; TTPABUIILHO BBHITIOIHSET aHAJIN3
MTOrPEMTHOCTEN.
— Omnenka «4» CTaBUTCA, €CJIM BBIIOJHEHBI TPEOOBAHUS K OIEHKH «5», HO ObUIH
JOTMYIIEHBl JIBa-TPU HeJoueTa, He Oojiee ONHOW HEerpyool OmHOKH U OJHOTO
HEJI0YeTa.
— Omenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOM YacTM TaKOB, IO3BOJIAET TMOJYyYUTh NPaBUIbHbIC PE3YyJIbTaThl U
BBIBOJIBL: €CJIM B XOJI€ MPOBEJICHUS ONBITA U U3MEPEHUM ObLIN JOIMYIIEHBI OIIMOKHU.
— Ormnenka «2» cTaBUTCS, €CIM paboTa BBHINOJHEHA HE IMOJHOCThIO U 00beM
BBINIOJIHEHHOM 4YacTH pabOT He TMO3BOJAT c/eiaTh NPaBUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCIICHUS, HAOIIOIEHUS TPOU3BOAMINCH HEPABUIILHO.
JlabGopaTopHbie padoThI



JlaGopaTopnas padora Ne 3
OmnpeneseHue NOBEPXHOCTHOIO HATSKECHUS JKUAKOCTH.

Heap 3aHATHSI: HAYYUTHCS OMNPEACTATh IMOBEPXHOCTHOE HATSHKEHHE BOJIBI
METOJIOM OTpPHIBA PAMKH.

Ilepen HauyajoM 3aHATHSI HEOOXOAMMO 3HATH: OIpeneicHHe U (HOpMyIy
MOBEPXHOCTHOTO HATSKEHUS BOJIbI METO/IOM OTPBIBA PAMKH.

Ilocae 3aHATHA  He00XO0AUMO  YMeTb:  ONpeAeniarTb  KodhduiueHt
NOBEPXHOCTHOTO HATSDKEHUS C HCIOJIb30BaHUEM  (POPMYINIBI  MTOBEPXHOCTHOTO
HATSDKEHUSL.

OOopyaoBaHme: KOMIIbIOTEP, VIHTEpHET, MHCTPYKLIMOHHAS KapTa.

Conepxxanue u Teopus.

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

Cuiibl NOBEPXHOCTHOT'O HATSKEHHS B JIFOOOW TOYKE MOBEPXHOCTH HAIPaBJICHBI
[0 KacaTeJbHOM K HEH M MO0 HOPMaIM K JIOOOMY 3JIEMEHTY JIMHUHM, MBICIEHHO
IIPOBEICHHON HA TOBEPXHOCTH >KHJIKOCTH.

KosdpduimenT 1NOBEPXHOCTHOTO  HATSKEHUS  YUCIEHHO paBeH  CHIIE
MOBEPXHOCTHOTO  HATSXKEHMs, JACHCTBYIOIIEH Ha €AMHMIYY JJIMHbl JIMHUM,

F
paszensoNIei IoBepXHOCTh Ha yacTh: ~ Z (1)

B cucreme CHU ko3¢ puLIeHT MOBEpXHOCTHOTO HATSXKEHUs - u3Mepserca B H/m.

KoadduiimeHT moBepXHOCTHOTO HATSKEHUS 3aBUCUT OT MPUPOABI KUAKOCTH. A
3aBUCUT TaKXKe€ OT TOro, Kakas cpefa HaxOAUTCA HaJ CBOOOJHOM MOBEPXHOCTHIO
*kuakoctu. ClieIcTBUEM CHIIBI TOBEPXHOCTHOTO HATSKEHMS, JEUCTBYIOIIEH Ha
CAUHUILY TUIOMIAd TOBEPXHOCTHOTO CJIOS, SIBJISIETCS MOJIEKYJISIPHOE JIaBJICHUE.
KoapduumeHT moBepXHOCTHOTO HATSKEHUSI MOXKHO ONPEACIHUThH IyTeM H3MEPEHUS
CHJIbI, KOTOPYIO HY>KHO TIPUJIOKUTH NMEPIICHANKYISIPHO K TOBEPXHOCTH KUJKOCTH JJIS
OTpPbIBA PA3JIMYHBIX TBEPABIX TEJN OT 3TOM MOBEPXHOCTU. Ecnu cuna, AelcTByromas Ha
T€JIO, paBHA 110 BEJIMUMHE CUJIC IIOBEPXHOCTHOI'O HATSXKEHUS, TO TE€JIO OTOPBETCS.

Omgaum u3 cnoco0oB m3MepeHus: Kodh UIMEHTa G SBISETCI METOJ] OTpPhIBA
KoJiblia. KoJiblio, M3roToBJI€HHOE U3 MaTepuasa, XOpollo CMa4yMBaeMOro KUJIKOCTBIO,
MPUBOJUTCS B COMPUKOCHOBEHHE C €€ TOBEPXHOCTHIO. PaccMOTpuUM KOJIBIO C
BHEIIHUM JuaMeTpoM (; U BHYTpeHHUM auameTpoM d; , Kacaroleecs MOBEPXHOCTH
JKUAKocTU. ToJmmHa koapua b .

IIpr mogHATHM KOJbLIA C MHOBEPXHOCTH IPOUCXOIUT pPa3pblB MOBEPXHOCTH
YKAJKOCTH IO KPOMKAM KOJbla. /[muHa rpaHuibl nepes OTpbIBOM KOJIbIIA, IO KOTOPOU
IIPOUCXOJNT Pa3pPbIB MIOBEPXHOCTH, COCTABIISAET



L=nld + d) =nld +\d - B)=2x(d - B=2ald, +5_ @)
W3meputh cuiy F, HEOOXOAMMYIO It OTPhIBa KOJIbIA, MOXKHO 110 popMmysae: . . ..
(3),
rac «~ — CpCaAHCC YAIIMHCHUC IIPYKUHBI B MOMCHT OTPbIBA KOJIbIIA.

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

Puc. 1. Cxema ycTaHOBKH
K npyxuHe noasemmBaeTcsl MeTaTHIeckoe Koublo. [lepen Havanom kaxaoro
OTIBITa KOJIBIIO TTPOTHUPAIOT M TIPOCYIIMBAIOT. BpalieHneM BUHTA OITyCKaeM KOJIBIIO 10
COMPUKOCHOBEHHS C TIOBEPXHOCTBIO JKHIAKOCTH, TIPH ATOM HYKHO CJIEAWTH, UTOOBI
JKUIKOCTH HE Kacalcs
"~ CTOJIMK TUTSI
T D P * Pa3HOBECCOB,
BIMCAHHBIN B KOJIBIIO.
e O nucanue yCTaHOBKH
‘r aROCT BUPTYaJIbHOI
P J1adopaTopHOM
' Dol padoThI
i : DKCcepuMeHTaIbHAas
yCTaHOBKA
| =B TpeICTaBIeHa Ha
| pucyrke. B mnpasom
HIOKHEM  yIJIy  JlaHa
HNaHedb  «KUIKOCTHY,
Ha KOTOPOM  MOXHO
BBIOpATh pon
KV IKOCTH.
[Tocepenune,
HAXOJIUTCS TAHENb «MapaMeTpbl MPYKUHBI U KOJbIIa». Ha Heill MOXXHO MEHSThH
K02 PHUITMEHT )KECTKOCTH TPYKUHBI, TUAMETP KOJIbIIa U TONIIUHY KoJiblla. HaBens Ha
KOJIBIIO U yICPKUBAs MPaBYO KHOIKY MBIIIA MOXHO MPUBECTH B JBMIKEHUS KOJIbIA.
Jlnst Toro, 4TO0 MPUHTH B MCXOJHOE IOJIOKEHUS HEOOXOIUMO Ha)kaTh HAa KHOIKY
«cOpoc». Mcronb3yst peicTaBlIeHHYI0 YCTaHOBKY, JOCTUTAaeTCs 11€1b MOCTaBIEHHOM
J1a60paTopHOI PabOTHI.
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SSISeesaR avITY

Il1an BbINOJIHEHHUSI PA0OTHI
1. TIleperimute 1o  cchuike https://www.youtube.com/watch?v=9pcaBm21Jf8 u
IPOCMOTPUTE BUICOYPOK KOTOPHIA TMOSICHUT, KakhUM O0Opa3oM IPOBOIUTCS
nabopaTopHas paboTa B peaIbHBIX YCIOBHSX.




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

3aganue. Onpedenenue n0GEpXHOCMHO20 HAMAICEHUA 600bl, MACA, KEPOCUHA.

1. 3anycTUTh BUPTYaIbHBIA CTEH

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

3. YCTaHOBUTH MapaMeTpbl KOJbIA W TPYKUHBL: JKECTKOCTh K, BHYTpEHHUIA
auameTp di, TommmHy Konbla h (8u100p dannwix éenuuun Ha éauie ycmomperue)

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

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

6. MenneHHO MOJHUMAThH KOJIBLIO, MPHUAaBasi MpUpAIEHHE CXKaTHIO TpyXuHbI AX 0.
3adukcupoBaTh NoKazaHUE AX B MOMEHT OTpPbIBA KOJIbLIA.

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

8. PaccunTaTh CpeiHIOI0 CHITy YIIPYTrOCTH, KOTOpas B MOMEHT OTpbIBa KOJIbIAa paBHA
CUJIE TOBEPXHOCTHOTO HATsLKEeHUs 110 dopmydie (3)

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

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

11. PaccuntaTh NOTpEeNIHOCTD U3MEPEHUN.

Ne k, |dy,|dg || 8%, | &, |L|F,|E, |o, | A0, |,
/1 KHIKOCTD Hm|m | M IM/Mm |Mm |[M|H |[HM|HM|HM |%
1
2
3

12. CpopmynupoBaTh BBIBOIBI.

KouTpoJsbHBIE BONIPOCHI

1. B kakyr CTOpOHY JEHCTBYET CHJIa TOBEPXHOCTHOTO HATSKEHUS?

2. OOBSACHUTH SBJICHUE IIOBEPXHOCTHOTO HATsOKCHHSA. UTO Ha3bIBacTCs
K03 UIIHEHTOM TOBEPXHOCTHOTO HATSKESHUS?

3. Kakue KOCBEHHBIE METO/IBI OnpeIeNICHUS kodhdurrerTa
MMOBEPXHOCTHOTO HATSDKCHHS BbI 3HaeTe, MX CyTh?

4. OOBACHUTE MOJHATUE U OIMYCKAHUE KUJIKOCTEH B KaMJUIAPHBIX TPyOKax,
MO>KHO JIM OTIPEACIIUTD = , UCTIONb3YS KaMWIISIPHBIC TPYOKH 1 Kak?

Kontponupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; TI.1.-[L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— OueHka «5» CTaBUTHCA, €CIIM YYalllUWCs BBIMOJHIET padOTy B MOJTHOM OOBEME C
coOMoIcHHeM  HEOOXOAMMOM  MOCIEeNOBATENbHOCTH  MPOBEAEHUS  ONBITOB H
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00Opy/I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMaX, 00ECIEUMBAIOIINX



HOJIyYE€HHUE IPaBWIbHBIX PE3YyJlbTaTOB U BBIBOJOB; COONIOAAET TPeOOBaHUs MPaBUII
0€30MacHOCTH TpyZa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJUIBI, PUCYHKH, YEPTEKHU, TPaQUKH, BHIYUCICHUS; IPABUILHO BHITIOIHSIET aHATIU3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CIHM BBIIOJIHEHBI TPeOOBAaHHUA K OLUEHKH «5», HO ObUIA
JIOTIYIIEHbI JIBa-TPH HeAouYeTa, He Oojee OAHOW HerpyOoil OommOKHM U OJHOTO
HEJ04YeTa.

— OneHka «3» cTaBHTCA, €ciM padoTa BBIIOJHEHA HE IIOJHOCTBIO, HO 00BEM
BBIMIOJTHEHHOM YacTU TAaKOB, IO3BOJIAET TIOJYYUTh MPABUJIbHBIE pE3YJIbTaThl U
BBIBO/JIbI: €CJIU B XO/I€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBIMIOJIHEHHOM 4YacTh paboT HE MO3BOJIAT CAENaTh NPAaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUSI, HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

Kontpoabnasi padora Ne 2
Ilo pa3neny «MousiekyasipHasi pU3MKa U OCHOBBI TEPMOTAUHAMUKID)

1 BapuanT

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

2. Ilpu xakoii TemnepaType CpelHssi KHHETUUECKAasi SHEPT U MOCTYIIATEIbHOTO
JIBIDKEHUS MOJIEKYJI ra3a paBHa 12,42-10-21 JTx.

3.UeMy paBHa BHYTPEHHSISI SHEPTUS S5 MOJIb OJJHOATOMHOTO ra3a npu temneparype 27°
C?

4. I'azy nepenano konmuectBo TerioTel 300 /[, ero BHyTpEeHHSsI SHEPTHs
yBennumiack Ha 200 J[x. YUemy, paBHa paboTa, coBepIIeHHAs Ta30M?

5. TemioBoM ABHUraTelb MOJIy4YaeT OT HarpeBaress s3Hepruto, pasuyo 1000 JIx, u
ornaet xonoauiabHUKY 3Hepruro 800 [Ix. Uemy pasen KII/] TenoBoro neurarens?

2 BapuaHT

1. PaccuuraiiTe Temneparypy, npu KOTOPOM HaxoAsATcs 2,5 MOJib ra3a, 3aHUMAaroIero
o0bveM 1,66 11 m HaxogsAmierocs Mo nasiacHuem 2,5 MIla.

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

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

4. OnpenenuTs BHYTPEHHIOK SHEPTUIO OJHOATOMHOI'O UEAIBHOIO ra3a €ciii OH
nosryqr1 komudecTBo TertoTel 1000 [Ix 1 coBepun npu 3Tom padoty 400 Jx.

5. TemioBoM ABUraTelb 3a IUKII OIy4YaeT OT HarpeBaress SHepruto, pasuyo 1000
JIx, u otmaer xonoawibHUKY 3Hepruto 700 J[x. Yemy pasen KII/I TenoBoro
nsurarens’?

3 BapuaHT
1. B 6amone oo6bemom 100 11 HaxoauTes 2 T Kuciopoa rmpu temieparype 47°C.
KakoBo naBnenue raza B 6amione? (MojsipHas Macca Kucjiopoja 32 r/MoJib)



2. OnpenenuTb CPEHIO KHHETUUECKYIO SHEPTUIO IOCTYNATEIbHOTO IBUKEHMUS
MoJekyna raza mpu 17°C.

3. KakoBa BHyTpeHHs1s 3Heprust 10 MoIb 0JHOATOMHOIO HeaabHOro rasa npu 127°C?
4. Tlpu cooOuieHnu ra3y KojaudecTBa TermioTel 6M /K OH paciiupuics U COBEPLINII
paboty 2 M/Ix. Haiinure n3MeHEeHUU BHYTPEHHEW SHEPTUU ra3za. Y BeIUYuIach OHa
WIM YMEHBIINIIACh?

5. Uemy paBeH makcuMaiibHbi KII/] maeanbHOro T€mioBoro ABUraTess, €Ciu
TeMIiepaTypa HarpeBareia paBHa 455°C, a xonogunbHuka — 273 °C?

4 BapuaHT

1. Haiinute o0beM Bogopoaa maccoit 1 kr npu temmeparype 27°C u gasinenuu 100
klla. (MossipHast Mmacca Bojiopojia 2 1/MoJib)

2. Beruncnute n3MeHEHNE BHYTPEHHEN S3HEPTUH BOJIOPOIA, HAXOASAIIETOCS B
3aKpBITOM cocyle, ipu ero HarpeBanuu Ha 10°C. Macca Bogopoaa 2 Kr, MOJIsipHas
Macca Boiopoja 2 r/Mob.

3. I'a3y mepenano xomruecTBo TeIOTHl 300 JIk, ¥ TIpH 3TOM OH COBEPIIIIT paboTy
100 Ix. YeMy paBHO U3MEHEHHUE BHYTPEHHEN DHEPTHUM ra3a’

4. B kanuuisipHoit TpyOke paguycom 0,55 MM KUJIKOCTh OAHSIIACh Ha BICOTY 11
MM. HaliTn k03¢ pHULHEHT MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH. [11OTHOCTH
skunkoctd 800 xr/m3.

5.TemnoBoii nBUrarens coBepiaet 3a 1uki padoty 100 [x. Kakoe komudyecTBo
TEIUIOTHI MOJY4€HO MpH 3TOM OT Harpesatens, eciau KIIJ[ npurarens 20%?

S BapuaHT

1. KakoBa Temniepatypa raza npu aasieHuu 100 klla u KOHIIEHTpaIuu MOIEKYI
1025 m-3?

2. Onpenenute KOHIICHTPALIMIO MOJICKYJI Ta3a, HaXoasIerocs mnoj aajieHueM 200
klla npu temneparype 300 K.

3. Kak 1 Ha CKOJIbKO M3MEHWJIACh BHYTPEHHSIS SHEPTUs raza, €Clid Mpu ero
aauabaTHOM CKaTWUHU HaJl HUM Oblia coBepiieHa padora 200 JIx?

4. I'azy nepenano konuuectBo TermioThl 100 [k, ero BHyTpeHHsIS SHEPrUs
yBenuuuiack Ha 50 J[x. Yemy, paBHa paboTa, coBepIieHHas ra3om?

5. Makcumanshbiil KT/ naeansnoro temnoBoro asurarens paseH 20%. Halinure
TEMIIEPATYpPy HarpeBaTess, ECU TeMIlepaTypa xonoauibHuka 27°C.

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

Kpurepun onenku:

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

- «4» craBuThCA 3a padOTY, BBHIMNOJHEHHYIO MOJHOCTBIO, HO NPU HAJIUYMM B HEH He
OoJiee oIHOM Tpy0Oil U OHOM HerpyOol OmMMOKU M OJHOTO HEJ0YeTa, HEe OoJiee TpeX
HEJI0YETOB.

- «3» CTaBUTbCA, €CIIM CTYACHT IPABWIHHO BBIMOJIHWI HE MeHee 2/3 Bcell paboThl WiH
JTONYCTHJI He Oojiee OJHOW TIpyOoil ommOKHM M JABYX HEIOYETOB, HE Oojiee OJHOU



rpy0oil u ojHON HerpyoOoi ommuOku, He Oojiee TpeX HerpyObIX OIIMOOK, OJIHOU
HETpyOOil OIMOKH U TPEeX HEIOYETOB, MPU HATUIHUH 4-5 HEAOUYETOB.

- «2» CTaBUTHCS, €CIU YUCIIO OMMOOK M HEAOYETOB MPEBBICHIO HOPMY OLIEHKH «3»
WM TIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3nen 3. DiexkTpoguHaMuka
Tema 3.1. DiaexkTpruecKoe moje

Ycrublii onpoc (YO)
1. Yro HazpIBatoT 3ekTpu3anuei Tea? CrnocoObl dIEeKTPU3aIIIH.
2. Uem oTaM4YaeTrcs OAJIEKTPOCTATUYECKOE B3aUMOJICHCTBUE OT BCEMHPHOTO

TATOTEHUA?

OnekTpoMeTp. Uem onpenenseTcs: 3HaUeHHUE 3JIEKTPUIECKOro 3apsiaa?

3aKOH COXpAaHEHUS IEKTPUUECKOTO 3apsaa. M3onrupoBaHHas cucTema.

3akoH KyioHna.

Kak HanpaByiieHa KyJIOHOBCKas CHjla M KaKOMY 3aKOHY OHA MOAYUHSIETCA?

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

B dem coctout npuHIMN Cynepno3uiuu? (1151 CUIIbl U HAPSHKEHHOCTH )

. Iloka3atb Ha pUCYHKE.

10 DNeKTpUYecKoe mojie U ero cBoiicTBa. CyHIECTBYET JIM 3JIEKTPUUECKOE MOJIe
Pa3IMYHBIX MCTOYHUKOB B OJIHOM M TOM KE€ TOUKE W KaK OHHU JEHCTBYIOT Ha
AIEKTPUYECKUE 3apsbl?

11.HampsixkeHHOCTD 1011, EnyHuIa HanpsiKeHHOCTH. 3aBUCHUT JIM HAMPSXKEHHOCTh

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

13.Yto Ha3bIBAETCS JIMHUEW HAMPSHKEHHOCTH dekTpudeckoro noisi? [lokasaTs Ha
PUCYHKE paclpeieliCcHUEe JIMHUN HalNpsyKeHHOCTH BOKPYT  YEJIMHEHHBIX
TOYEYHBIX 3apsiIoB. MOTYT JIM OHU MEPECEKAThCS WM KacaThCsl APYT Apyra’?

14.Yto Ha3bIBaeTCS OJAHOPOAHBIM dJieKTpuueckuM mosiem? Iloka3aTe Ha pUCYHKE
pacrnpeeneHue JUHUM HanpsHKEHHOCTH OJTHOPOJHOTO AJIEKTPUUYECKOTO TOJIS.

15.Bbyner nu 3apsiKeHHOE TEJIO B DJIEKTPUYECKOM T10JIe 00s13aTENIbHO JBUTATHCS 10
JUHUSM HaNpsDKEHHOCTH ATOTO  TOJISl, €CJAM  HHUKaKue JIPyrue CHUJbl He
JICUCTBYIOT?

16.Yto Ha3bIBaE€TCS MOBEPXHOCTHOM IJIOTHOCTBIO 3apsijia, TUHEHMHOU TJIOTHOCTHIO
3apsia’?

17.HanpsiKeHHOCTh TOJIST MEXIY Pa3HOMMEHHO 3apsiKEHHBIMU IUIACTUHAMH, BO
BHEIIIHEM IIPOCTPAHCTBE.

18.HampsikeHHOCTh TIOJII PAaBHOMEPHO 3apsiKEHHOM c(heprudecKoil MOBEPXHOCTH,
Ha PACCTOSIHUM OT C(EpUYECKOl MOBEPXHOCTH, B JIIOOOM TOUKE BHYTPHU
PaBHOMEPHO 3apsHKEHHOMN ChepBhl.

19.Kakue mosis Ha3pIBalOTCA MOTeHUUaIbHBIMH? Yemy paBHa paboTa
AIEKTPUUYECKOTO NOJIA MPH MEPEMEIIEHUY 3apsia 110 3aMKHYTOW TPAeKTOpUn?

20.BriBont opMyiibl  pabOTHI 3IEKTPUUECKOTO TOJISI TOYEYHOTO 3apsja Ipu
nepeMeNIeHrH MPOOHOIo 3apsi/ia U3 OJHOM TOUKH MOJIA B IPYTYIO.

©CONO Ok



21.Yemy paBHa TIOTEHIIMAJIbHAS DSHEPrys B3aUMOJICUCTBUSA JBYX TOYEYHBIX
3apsa0B? CBs3b MeXAy pabOTON MO MEpEeMENISHUIO 3apsiaa U MOTCHIIMAIbHON

SHEpruei.

22.Yt0 Ha3pIBaeTCAd MOTEHIMAIOM OJJeKTpudeckoro moisa? Ilorennman moms

TOYEYHOTO 3apsia.

23.Kak cBsi3ana paboTa mpu NepeMEenIeHUH 3apsa B SJIEKTPOCTATUUECKOM I0JIE €

MOTEHIIUAJIaMU B HAYaJIbHON U KOHEYHON TOYEK TPACKTOpUU?

24.Yto Takoe SKBHUIOTEHIMAbHAs MOBEepXHOCTh? Kak pacmonoxeHsl JIHMHUA
HAIIPSHKEHHOCTH 3JIEKTPUYECKOTO I10JIs 110 OTHOIICHUIO K OKBUIIOTEHIIMAIBHBIM

MTOBEPXHOCTSIM?

25.Kak OIIPCACIINTD ITOTCHIHUA PE3YJIBTHPYIOLICTO SJICKTPUICCKOI'O I10JIs1, CCIIN B

,HaHHOﬁ TOYKC JJICKTPHUYCCKHUC I10JIAA CO3JaHbl HCCKOJIBbKHMHA 3ap5[I[aMI/I?

26.H0‘-ICMy BHYTPpH IIPOBOJHHMKA BCC TOYKH HMCIOT O,Z[HHaKOBBIﬁ IIOTCHIOHMAJI,

pPaBHBIN MOTEHIIMAY HA IOBEPXHOCTH 3TOr0 IIPOBOJHUKA?
27.KakoBbI MEXaHU3MBI MTOJISPU3ANNN JUIICKTPUKOB?

28. /1511 yero mpeaHa3HaueHbl KOHAEHCATOPHI? UTO HA3BIBAETCS DIEKTPOEMKOCTHIO

KoHAeHcatopa? DopMyJibL.

29.0Heprus 3apsOKEHHOTO KOHJeHcaTopa. [IMTOTHOCTh PHEPruHM SIEKTPHUECKOTO

nossi. opMyJIbl.
30.@opmynbl IS OMpENENeHHS  €MKOCTH IS IapauieIbHOTO
MOCIIEI0BATEIHHOTO BKIIFOUEHUSI.

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

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PACKPBITO COJCPKAHUE MAaTEpHUaia

YETKO U MPABWIHHO JIaHbl ONIPEACIICHUS U PACKPBITO COJepKaHUE MOHATUM, BEPHO
HCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3IMYHBIC YMEHUS, BEIBOIBI U3 HAOJIOICHUN,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKaHKMe MaTepuaia

B OCHOBHOM IPAaBWJIHHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONPEAECICHUS TOHATUI HETOJIHbIC, IONMYIICHbl HE3HAYMTEIbHBIC HAPYIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIIBINE HETOYHOCTH MPU UCTIOJIH30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLus
MOHUMAIOITUH)

OtmeTka «3»

n



YCBOEHO OCHOBHO€ COJIEp’KaHue yueOHOro MaTepuaa, HO U3JI0KEeHO (pparMeHTapHoO,
HE BCEr/ia MOCJIEeI0BATEIBHO

OnpeieSICHHs] MOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOBI U 0000IIECHUS U3
HaAOJIOACHUM, TOMYIIEHBI OUTMOKU MPHU UX U3JI0KEHUU

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECIECHUE MOHSATHN

MPABUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONPEICTICHUH TIOHITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TecrupoBanmue (T)

1. MCTOYHHUKOM DJIEKTPOCTATHICCKOTO IOJIS SBJISICTCS ...
A. IlocTOSHHBIM MarHuT.
b. IIpoBOIHHK C TOKOM.
B. HenoiBuxHBIN SJIEKTPUUYECKUI 3aps/Il.
I'. JIBM>KyIIHiCS DNEKTPUYECKUH 3apsI.

2. Kako#i u3 rpaukoB Ha pUC. COOTBETCTBYET 3aBUCUMOCTH MOJYJIA KYJOHOBCKOH
CUJIBbl, AEUCTBYIOIIEN MEXIY ABYMS TOUYECUHBIMH 3apsAlaMH, OT PACCTOSHHUS MEXKIY
3apsgaMu’?

F F F F

R? R? R? R?

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

3. B ogHy M Ty K€ TOYKY OJHOPOJHOIO 3JEKTPUYECKOTO MOJII BHAYAIE MOMECTUIIN
IIPOTOH, a 3aT€éM — DJIEKTPOH . BeinunHa KyJIOHOBCKOM CWIBI, JIEUCTBYIOLIECU Ha
YacTulLy, ...

A. He nu3menuiace.

b. YBennuunacse.

B. YMmenpmunace.

I'. BHauane yBenu4wiace, a 3aT€M YMEHbIINIACK.



4. Kak wu3MeHUTCS cHia KyJOHOBCKOTO B3aMMOJEHCTBUS JIBYX TOYCUYHBIX
HETIOJIBIKHBIX 3apsIIOB TIPU YBEJIIMYCHUH PACCTOSHUS MEXITy HUMH B 4 paza?

A. YBenuuutcs B 4 pasa.

b. YMmenbmutes B 4 pasa.

B. YBenuuurtcs B 16 pas.

I'. YMmenbutes B 16 pas.

5. Kak u3MeHHuTCs cuja 3JIEKTPOCTATUYECKOTO B3aWMOJICUCTBUSL JIBYX TOYEUYHBIX
HETIOIBIDKHBIX 3apsJIOB IMPU MEPEHECEHUHN UX M3 BaKyyMa B CpPeAy C JUAJIEKTPUIECKON
MIPOHUIIAEMOCTHIO 81, €CclTi pacCTOSTHUE MEXTY HUMH OCTAeTCsl IPEKHUM?

A. He uzmenurc4.

b. YMensmutes a 81 pas.

B. YBemuuutcs B 81 pas.

I'. Ymenbmures B 6561 pas.

6. Ha puc. nmpuBeneHo rpadudeckoe n300pakeHNe EKTPUICCKOTO MOJISt ¢ MTOMOIIIBIO

JUHUA HanpspkeHHOCTH. Ha kakoM U3  PHCYHKOB H300pa)X€HO OJHOPOIHOE
AIEKTPUYECKOE MOJIE?

+ 4+ + + +

S
3

*\f—;\\

AAA22221 f >
- - - 4

AN 4

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

7. Kak U3MEHUTCS IO MOAYJIKO HAIPSHKEHHOCTD JIEKTPUUYECKOTO MOJISI B TAHHOM TOYKE
IIPY YMEHBIICHNUH 3apsi/a, CO3JAr0NIETOo oJie, B 3 pasa?

A. YMmenbmuTes B 3 pasa.

b.YBenmnuurcsa B 3 pasa.

B. YMensbmutcs B 9 pas.

I'. He uzmenwurcs.

8. Pa3HocTh moTeHUMAIOB MeEXay oOkiIagkamu KouaeHcatopa 200 B. Dnextpon
nepemeniaeTcs u3 To4ku 1 B Touky 2 Tak, Kak MokazaHo Ha puc. Uemy paBHa pabota
0 IEPEMELIECHUIO JIEKTPOHA U3 OJHOM TOUKU MOJISI B APYTYIO?

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



9. Ha puc. u300pakeHO OJIHOPOJHOE 3JIEKTPUYECKOE TMoJie M MPOTOH. B kakom
HaIpaBJICHUH Ha MPOTOH JEHCTBYET CHJIA U KAKOB XapaKTep JBUKEHUS YaCTHUIIbI?

T«

P
<«

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

I'. BripaBo, paBHOYCKOPEHHOE.

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

A. 0,1 Ix.

b. 0,2 JTx.

B. 100 Ix.

I'. 200 Ix.

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

K4 k Tecry:

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

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

OTBET

Kpurepuu ouenku:

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

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

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

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

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

3akoH Kynona.

DIIEKTPUYECKAS] IOCTOSIHHAS.
DJIEKTPUUECKOE TOJIE.

oghkowdE



7. Hanps>KeHHOCTB 3JIEKTPUYECKOTO MOJIS.

8. IlpuHIUIT Cynepno3uIIiy MOJICH.

9. IIpOBOAHMKH B SIEKTPHUUECKOM TOJIE.

10.Iu3AEKTPUKH B SJICKTPUUECKOM IOJIE.

11.TTongpu3anus AUIIEKTPUKOB.

12.PaboTa CHJI 2JIEKTPOCTATUICCKOTO TTOJIS.

13.TTotenmnuan. PasHOCTH MOTEHITNATIOB.

14. OxBUNIOTEHIIUAJIHBIEC TOBEPXHOCTH.

15.CBsi3b MEXy HAIpPSHKEHHOCTHIO W PA3HOCTHIO MOTEHIHUAJIOB AJIEKTPUUYECKOTO
OJISL.

16.2nexrpoemkocTs. KongeHcaTopsl.

17.CoenriHeHNE KOHJICHCATOPOB B OaTapero.

18.2Heprus 3apsKEeHHOTO KOHAEHCaTOpa.

19.2Heprus IEKTPUUECKOTO MOJ.

20.EnuHULIBI 2TIEKTPOEMKOCTH.

21.IIpuMeHeHne KOHIEHCATOPOB.

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

Kpurepuu ouenku:
OtMmeTKka «5»
® TI0JIHO PACKPBITO COJIEp>KaHUE MaTepuaia
® YECTKO M MNPABUJIBLHO JaHbl OMpPEACICHUS U PACKPBITO COACpKaHUE MOHSTHUM,
BEPHO MCIIOJIb30BaHbl HAYUYHBIE TEPMHUHBI
e I JI0Ka3aTeJbCTBA MCIIOJB30BAaHbl pPA3JIMUHbICE YMEHHUS, BBIBOALI U3
HaOIIOEHUH, OIIBITOB

® OTBCT CaMOCTOHTCHbHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peT€HHI>Ie 3HaHM.

OtMmeTka «4»
® PACKPBITO OCHOBHOE COJIepKaHUE MaTepuasia

¢ B OCHOBHOM IIPAaBWJIIBHO JaHbI OIIPCACICHUA MOHSITUHA U MCIOJIb30BaHbI
HAayY4YHBIC TCPMUWHBI.

® OTBET CaMOCTOSTCIILHBIN

® OINpEACICHUs TOHATUM HETOJHBIC, IOIYILIEHbl HE3HAYUTENIbHBIC HAPYIIECHUS
MOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOJIBIITNE HETOYHOCTH IIPH UCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIICHUSIX

® TpaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOMIETO XapakTepa (IO3UIus
TTOHUMAIOIITU )

OtMmeTka «3»
® YCBOCHO OCHOBHOE COJIEp)KaHME Y4YeOHOro MaTepuayiia, HO H3JI0KEHO
dbparMeHTapHO, HE BCer/ia MoCe0BaTeIbHO
® OMNpeesIeHNs TOHSATUN HEIOCTATOYHO YETKUE
e HEe WHCIOJL30BaHBI B KAueCTBE [OKA3aTEIbCTBA BBLIBOALI M OOOOIIEHUS U3
HAOJII0/ICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KEHUU



® JIONYIIEHbl OMMOKA U HETOYHOCTH B UCIOJIb30BAaHUU HAYYHON TEPMUHOJIOTHUH,
ONPEAECICHUE MOHATUN

® [paBUJIbHBIE W  YETKME  OTBETHl HA  BONPOCHl  HABOMSIIETO U
KOHKPETHU3UPYIOIIETo XapakTepa (MO3UlUsi KPUTHK)

OtMmeTka «2»

® OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepHalia He pacKpbITO

® HE JaHbl OTBETHI HA BOIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOLIETO XapaKkTepa
JOMYIIEHb TpyOble OMMOKKM B ONPENCICHWW TMOHATHN, TPH HCIOJB30BAaHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThI
JlabopaTopHast padora Ne 4
N3mepeHune 3J1eKTPOEMKOCTH IIOCKOT0 KOHIEHCATOPA

Hean padoTsl: onpeaeeHne EMKOCTH IJIOCKOTO KOHJIEHCATOpa U OaTapeu u3
COEMHEHUN KOHAECHCATOPA MPU MOCIEA0BATEIILHOM COCIMHEHUH.

IIpubopsl u npuHamiIe:xknocTH: Vcnons3zyemas miargopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=qgrid) xonmeHcaTop U3BECTHOW EMKOCTH (ITAJIOHHBIN), BOJILTMETpP, PEOCTaT,
VMCTOYHMK HANIPSKECHUS, IBOMHOM NEPEKIII0YATEIIb, KIIF0Y, COCAMHUTEIBHBIE TPOBOIA.

Kparkoe Teoperuyeckoe BBeeHIE

Cucrema, cocrosinias U3 ABYX IPOBOJHUKOB, PA3AECIICHHBIX CIOEM IHU3JIEKTPUKA
U PaCIIOJIOKEHHBIX HAa MaJlOM PAcCTOSHHUM APYr OT Apyra Tak, 4TO IEKTPUYECKOE
[IOJIE 3AKJIFOYEHO TOJIBKO B IIPOCTPAHCTBE MEXKIY IPOBOJHHUKAMH, HA3BIBACTCS
KOHJIEHCATOPOM. DJIEKTPOEMKOCTBIO KOHJEHCATOPa HA3bIBAECTCS BEJIMYMHA, YUCICHHO
paBHasi OTHOIIEHHUIO 3apsjia (, HaXOJsAUIerocss Ha OJHOW W3 OOKJIAJ0K, K Pa3HOCTH
MOTEHITMAIIOB MEXKy STUMHU OOKJIaIKaMu

c=4
ua).
Ennnuna nsmepenue [U]= [@anap]= [D].

DneKTpOEMKOCTh 3aBUCUT OT (OpPMBI, pa3MepoB KOHIEHcCATopa, MaTepualia
JIUDJIEKTPUKAa U €ro Temieparypbl. Tak €MKOCTh IUIOCKOIO KOHAEHCATOpAa MOXKHO
BBIYUCIIUTD 110 (hopMyIie

_£5S5
@ (2),
rae S — miom@aas o0Knagok, a d — paccTosHHE MEXAy OOKIaJKaMu, MpUYEM
TpeIoaraeTcs, 4To BBIIOJIHAETCS COOTHOLIEHHe V S>> a
DAeKTPOEMKOCTh [IMIUHAPUIECKOTO KOHJEHCATOPA BEIYUCISIOT 1O (hopmyrie
CZEH.E.EDE

T
In(—)

% (3)




rne | — amuHa oOpasyromied IWIMHApPA; T1 U T2— PagdyCchl COOTBETCTBEHHO
BHYTPEHHEH M BHEITHEH 00KJIAI0K;
HeckosbKO KOHAEHCATOPOB MOYKHO COEAMHUTH B Oatapero. lpu napainensHoM
COEIMHEHUHU EMKOCTh OaTapeu paBHAa CyMMe EMKOCTEH Kax0ro U3 KOHJACHCATOPOB
IT
c=>cC
=1 (4).
[Ipu mocienoBaTeIbHOM COCIUHCHHH EMKOCTh OaTapeW pacCUMUTHIBAIOT TI0
dbopmyie
1 <1

=R N

OHa 3aBUCHUT TOJIBKO OT TE€OMETPUYECKUX XapaKTEpUCTHK KOHJEHCATOpa:
IJIOMAA OOKJIaJ0OK W PACCTOSHUS MEXIy HUMHU. [Ipenrnonoxxum Ttemepb, UTO
MPOCTPAHCTBO MEXAy OOKJIAaJKaMHU 3allOJHEHO TUAJIEKTPUKOM C JAUDIIEKTPUUYECKON
npoHuaeMocTbio €. Kak m3amenutca €Mkocth kKoHaeHcatopa? Hanpsk€HHOCTh MoJis
BHYTPHU KOHJEHCATOPA YMEHBIIUTCA B € pa3, IIO3TOMY HAIPSKEHHOCTH IIOJISI BHYTPHU
KOHJIeHcaTopa OyZeT UMEET CIEAYIONLYI0 GopMyITy

=_q
E&,8 (6)

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

KOTOPYIO Haxo T 1o ¢hopmyrie

. g _qU_CU
V=27 2 7).

HOCJIEIIOBaTe.]ILHOCTL BBINIOJIHCHUSA paﬁoTbI:

1. 3axoaum Ha maThopmMy yepes
ccbuiky: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics_en.html (moxHO Yepe3 000N TramKeThI, HE
HYXXHO PErHCTPHPOBATHCH).
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2. Haxumaem knaBuiieit pucyHky ruiockuii konaercatop (Capacitance).
3. Ha akpaH BBIXOAWTH CIESAYIOIIAs UAJI0roBasi OKHO.
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(. apacitnr Lab: Bagick

4. Haxxumaem B JIEBOI CTOPOHE TaJIOUKU U TIEPEIBUTaeM CTPEJIKy Ha Oarapeu Ha
KAaKyl0 CTOpPOHE.
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5.3MeHuTh miom@aab U paccTossHUE Mexay oOkiIaakamu. (3HaueHWE HamucaTh B
Ta0JIHILY)

6.Uepes mynbTUpeecTop  (BOJBTMETP) M3MEpPUTh  HampsbkeHue  (Pa3HOCTh
NOTEHLMANOB) Mexay oOkmagkamu. W3mepsem uyepe3 NPOCTEHbKUX '"HIyroB"
(KpacHbI 1 YepHBIN MPoBOIOB). KpacHbIi cTaBuM Ha “+” 0OKIaAKy, a YEpHBIA B -
oOxmanky. Y 3HaueHne MuIeM B TaOIHILy.

ATIHIY H IE



7.Mcnonb3yst popmyisl (2) u (1), (6), (7) Hy’KHO HAUTH AIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa W 3apsj OOKJIAaJKH KOHJEHCaTopa, SHEPTHi0 KOHJICHcAaTopa H
3aMoJHUTH Tabmuy 1.

8.PacueTsl HyKHO MOBTOPUTH TPH pa3a U3 MyHKTa 5-7.

9.Paccuntatp cpennee 3HaueHue Cgp, cpenHioro abcomoTHylo ACg. U
OTHOCHUTENBHYIO C MOTPEIIHOCTH OMPEEICHUS OHON 13 EMKOCTEN 1o popmyrnam

yc
_ i=1
G
lac,|=|c-c,
AC.

e=—=x100%
<, (8).

(7)

10.Pe3ynbTaTsl pacuera 3aHecTd B TabmuILy 1.

Tabnumna 1.

Ne | S (m?) dm) |C E W Cop | ACep £
(@) |[(BM) | Ik

1

2

3

KoHTpoJibHBIE BONIPOCHI:

1. JlaiiTe onpenenieHne MEKTPOEMKOCTH NIPOBOJIHUKA. B Kakux eIuHHIIAX U3MEPSIETCS
AIEKTPOEMKOCTh?

2. 3anummmTe GopMYITy IEKTPOEMKOCTH C(hepruuecKoro MPOBOTHUKA.

3. OT 4ero 3aBUCHUT DJIEKTPOEMKOCTh IPOBOAHUKA?

4. Yto Takoe KoHAeHcaTop?

5. Jlanite onpeniesieHue NEKTPOEMKOCTH KOHIEHCATOPA.

6. OT 4ero 3aBUCHUT DJIEKTPOEMKOCTb KOHJIEHCATOpa?

7. 3anummTe GopMyIiTy 3IEKTPOEMKOCTH TUIOCKOT0, IMIMHAPUYECKOT0, CPEPUUECKOro
KOH/JIEHCATOPOB.

8. BeiBenuTe GpopmMysy 2JIEKTPOEMKOCTH TIOCKOTO, IMJIUHIPUYECKOTO0, C(HhepuuecKkoro
KOHJIEHCATOPOB.

9. 3anummte QopMyny JUIsI  BBIUMCICHUS CyMMapHOW EMKOCTH Oarapeu
KOHJIEHCATOPOB MPH UX MOCIEA0BATEIIFHOM U MAPAIUICIIBHOM COEAUHECHUMU.

10. BeiBenure (¢GopMyny A BBIUMCICHHUS CyMMapHOW EMKOCTH Oartapeu
KOHJEHCATOPOB MPU UX HNOCIEA0BATEIIBHOM U MAPAILICIIBHOM COEAUHECHUMU.



Kontpommpyembie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:

— OneHka «5» CTaBUTBCA, €CIHM YYAIIUKCA BBIIOJHIET padOTy B IOJHOM O0BEME C
COOJIOJICHUEM  HEOOXOAMMOW  IOCJIENIOBATEIbHOCTH  IMPOBEAEHUS ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
000pyIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKMMaxX, 00ECIIEUMBAIOIINX
HOJyYE€HUE MPaBWIbHBIX PE3YyJIbTaTOB U BBIBOAOB; COONIOAAET TPEOOBaHUS NPaBUI
0€30MacHOCTH TpyZa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJIMIbI, PUCYHKH, YEPTEKH, IPAPUKHU, BHIYUCICHUS; IPABUIBHO BBIMOIHIET aHAJIN3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCS, €CJIM BBINOJIHEHbI TPEOOBAaHUS K OLIEHKH «5», HO ObLIN
JIOTYIIEHbl JIBa-TpU HeAouYeTa, He Oojee OAHONW HerpyOoil omMOKM U OJHOTO
HeJ0YeTa.

— Omenka «3» craBHUTCA, €cld paboTa BBIIOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONM YacTH TAaKOB, MO3BOJIIET TIOMYYUTh TMpaBUIIbHBIC pE3YyJIbTaThl H
BBIBOJIBI: €CITH B XOJI€ TTPOBEICHUS OIBITA U U3MEPEHHUM OBLITU TOMYIICHBI OIIUOKH.

— OueHka «2» CcTaBUTCS, €cid paboTa BBIOJHEHA HE TOJHOCTBIO M 00BeM
BBITIOJTHEHHONW dYacTh paboT HE TO3BOJIAT CHAENaTh MPaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, H3MEPEHHUS, BEIUNCICHUS, HAOI0ICHUS TIPOU3BOAMINCEH HETPABUIIHHO.



Tema 3.2. 3aKOHBI MOCTOSAHHOIO TOKA

Ycrublii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUUYECKUM TOKOM?

2. Kakoe HanpaBieHue TOKA PUHUMAETCA 32 TOJIOKUTEIbHOE?

3.Kakue ycnoBus He0OXOIUMBI [T CYIIECTBOBAHUS 3JIEKTPHUUECKOTO TOKA?

4.Yto Ha3pIBatOT cuiioi Toka? @opmMyia 71l BBIYMCICHUS CHIIbI TOKA.

5. KakoBa eqununa nzmepenus cuisl Toka B CHU?

6. Kakoil TOK Ha3bIBaIOT MOCTOSIHHBIM?

7. ChopMynupoBaTh 1 3anucaTh 3akoH OMa /TSl y9acTKa Ienu’?

8. 3anucarh GOpMyITy 3aBUCUMOCTH 3JIEKTPUUECKOTO CONMPOTUBIEHUS TPOBOJHUKA OT
JUTMHBI, TUTOLIA/IM TTOMEPEYHOr0 CEYEHUS U pOJia BEUIECTBA.

9. UTo Ha3bIBAIOT y/EIbHBIM CONPOTHUBIIEHUEM IPOoBOIHUKA? KakoB pusnueckuii
CMBICJI TO BEJIMYUHBI?

10.HapucoBaTb cxeMy 3JIEKTPHYECKOW LIEIH, ABA PE3UCTOPA COETMHEHHBIX
IIOCJIEIOBATEIBHO. 3alIMCaTh 3aKOHBI IIOCIE0BATEIBHO COEAMHEHUS IPOBOJHUKOB.
11. HapucoBarb cxeMy 3JIEKTPUYECKOM LEIH, 1Ba PE3UCTOPA COETMHEHHBIX
napajuieNbHO. 3aMCcaTh 3aKOHBI NAPAIIEIBHOTO COEUHEHUS TPOBOIHUKOB.
12.Hanummure dhopmyity AJist OOLIEro CONMPOTUBIICHUS TTapalieIbHO COSAUHEHHbBIX
MPOBOJTHUKOB:

a) IBa MPOBOJIHUKA;

0) Tpu 1 60Jiee MPOBOJHUKOB.

12. KakoBa ponib IIyHTa, MapajyIeabHO NOAKIIOUYEHHOTO K aMIIEpMETPY?
13.Hanumwure dhopmyiy ajist pacueTa CONMPOTUBICHUS IIYHTA, TOAKIIOUYEHHOTO K
amMIIepMeTpy.

14.KakoBa posb 100aBOYHOI'O COMPOTUBIICHUS, MOAKIOYEHHOTO TIOCIEI0BATENBHO C
BOJIbTMETPOM?

15.Hanummre gpopmyiy /uist pacuera J00aBOYHOTO CONPOTUBIICHHUS, TOIKIIOUEHHOTO
K BOJIBTMETDY.

16.3anummute Gopmysibl 1J1st onpeaeaeHus: padboThl MOCTOSTHHOTO TOKA.
17.ChopmynupoBath 1 3anucath 3akoH JIxoyns- Jlenna.

18.3anummre GopMyIbl 171 pacyeTa MOITHOCTH TOKaA.

19. Kakum npubopom nzmepsiercst paboTa anekrpuyeckoro Toka? Kakum npudopom
U3MEPSETCs] MOLIHOCTh 3JIEKTPUYECKOTO TOKa?

20.YTo Ha3bIBAIOT CTOPOHHUMU CUJIAMU?

21.Yto nazeiBaroT J/]C ucrtounuka toka? Kakos dpusnueckuit cmpicia 3C? B kakux
€IMHUIAX €€ BBIPAKAIOT?

22.Y10 NOHMMAIOT NOJI BHYTPEHHEN U BHEIIHEHN YaCThIO LETH?

23.Y10 noKa3bIBAET BOJIBTMETP, IPUCOETUHEHHBIN K ITOJIKOCAM MCTOYHHUKA TOKA MPU
pa3oMKHYTOM BHenHel nenu? [lpu 3aMKHyTOM BHEIIHEW Lenu?
24.ChopmynupoBath 1 3anucaTh 3akoH OMa 715l TIOJTHOM IIETIH.

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

Kputepuu oueHku:



OtMmeTka «5»

TIOJTHO PACKPBITO CO/ICp)KaHUE MaTepuasa

YETKO U MPABWIBHO JIaHbI ONIPEACIICHUS U PACKPBITO COJEPKaHUE MOHATHM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbI PA3IUUHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, UCIIOJIb30BaHbl paHee MPUOOPETEHHBIC 3HAHUS.

OtMeTka «4»

PacCKpBITO OCHOBHOE COJICp)KaHNE MaTepHraia

B OCHOBHOM IIPaBUJILHO JIaHBI ONIPEACIICHUS TTOHATUM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

OTIpe/ICIICHNS TIOHSTHI HETIOJTHBIC, JOMYIIICHBI He3HAYNTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH MPU UCTIOJIb30BaHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIIICHUIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOINIETO XapaKkTepa (MO3UIIUs
MTOHUMAFOIITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHue yueOHOIro MaTepuaia, HO U3JI0KEHO (PparMeHTapHO,
HE BCeT/la MoCaeA0BaTEIbHO

onpeieSIeHUs] MOHATUN HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI M 0000IICHUS 13
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU U HETOYHOCTU B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
ONpEAECICHUE MOHSATUM

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIMUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOTO MaTepuala He PacKphITO

HE JaHBI OTBETHI Ha BOIIPOCH HABOAIIECTO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITUOKY B ONPEICIICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

TecrupoBanue (T)

I Bapuanr.

1. Haiinute cOOTBETCTBHE MEXAY (PU3NYECKUMU BEIMUYUHAMH U €UHUIIAMH UX
U3MEPEHUS:

A) cuna Toka 1) BaTT



b) Hanpspkenue 2) ammep

B) conpotuBnenune 3) BOJIBT
') MomHOCTh 4) om
J1) pabota Toka 5) IKOyIb

2. YTIOpsITOYCHHBIM JIBIPKCHUEM KaKUX YaCTHI CO3/1aC€TCS DJICKTPUIECKUX TOK B
Mmetasuiax?

A) TIOJIOKUTENBHBIX HOHOB b) OTpUIIaTeNbHBIX HOHOB
B) moioxXuTeNbHBIX U OTPUIIATENBHBIX HOHOB ') 37IEKTPOHOB

3. Kakoii (hopmyiioii Belpaxkaercs 3akoH OMa /i1sl yyacTKa 1enu?

A) A=IUt B) P=IU B) I=U/RT) Q=I?Rt

4. TTo xakoil popMyiie BBIYUCISIETCS MOIIHOCTh 3JIEKTPUYECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

5. Cuna Toka, mpoxojsiias yepe3 HUTh Jiamisl, 0,3 A. Hanpsbkenue Ha namre 6 B.
KakoBo 31eKTpuuecKoe COMPOTUBICHUE HUTH JIaMIIbI?

A)2OMB) 1,8 OM B) 0,5 Om T) 20 Om

6. [Tox kakuM HanpsHKEHUEM HaXOIUTCS OfHA U3 CEKIMH TeJIeBU30pa
conpoTtuBiieHueM 24 kOwM, eciu cujia Toka B Heit 50 MA?

A)1,2Bb)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTH JIEKTPUYECKOI0 TOKa B jlamIie rpu Hanpspbkeruu 100 B u cunie
toka 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MB1 ') 5 BT

8. Onpenenure HaNpsHKEHUE HA KOHIIAX CTAJIBHOTO MPOBOIHUKA JUTHHON 140 cM 1
IJIOIIA/IbI0 onepednoro cedenus 0,2 Mm%, B KoTopoM cuiia Toka 250 MA. Voenvroe
conpomusnenue cmanu pasno0,15 Om*um?/m.

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

9. K ucrounuky Toka ¢ 9JIC 16 B u BHyTpeHHUM conpoTuBiieHreM 2 Om
NOAKIIOYIIN conpoTuBiieHne 6 Om. OnpenennTe Hanps>KeHUe Ha 3aKUMax
MCTOYHHKA.

A)12BB)24BB)36BT)48 B JI) 52 B



10. Kakoii JUIMHBI HYKHO B34Th KYCOK CTaJIbHON MPOBOIOKH ceueHreM 0,2 MM?,
YTOOBI B M3TOTOBJICHHON U3 HETO CIHMPAIIH MOCIIE TOICOeTNHEHUS K UCTOUHHKY ¢ D/IC
6 B u BHyTpeHHUM conpoTuBiieHreM 1,25 OM cuna Toka Obuta paBHa 3 A? Voenvrnoe
conpomuénenue cmanu pasuo 0,15 Om*um?/m.

A)ImB)0,75MB)3MI) 10Mm ) 0,11 m

II BapuaHT.

1. HaﬁﬂHTe COOTBCTCTBUC MCKIY BCIIMUMHAMU U CAMHUIIaAMH UX U3MCPCHHA!

A) cuna Toka 1) BatT

b) Kom4ecTBO TEMIOTHI 2) amriep

B) conpoTuBnenue 3) oM Ha MeTp
') ynenbHOE CONPOTUBIICHUE 4) om

J1) pabota Toka 5) mxKOyIb

2. DNEKTPUUECKUN TOK B METAJUIaX MPECTaBIAeT CO00i ...

A) ynopsiJoueHHOE ABM>KEHHE CBOOOAHBIX IPOTOHOB

b) ynopsinoueHHoe 1BUXKEHUE CBOOOTHBIX 3JIEKTPOHOB

B) xaotuunoe (GecnopsiiouHoOe) ABUKEHUE CBOOOTHBIX TPOTOHOB
') xaoTuuHoe (OecnopsI04HOE) ABMKEHIE CBOOOIHBIX IJIEKTPOHOB

3. Kaxoit ¢popmynoii Beipaskaercs 3akoH Jxoyns-Jlenia?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. TTo xaxoii popMyiie BBIYUCIISIETCS] pab0Ta AIEKTPUUECKOTO TOKa?
A) A=I’Rt B) P=IU B) I=U/RT') Q=Ult

5. Cuna Toka, mpoxosiias yepe3 HUTh Jiamisl, 0,5 A. Hanpsikenue Ha namre 6 B.
KakoBo 31ekTpryecKkoe COnpOTUBICHUE HUTH JIaMIIbI?

A)3 OmMB) 1,2 Om B) 0,083 OMT) 12 Om

6. [Tox kakuM HanpsHKEHUEM HaXOIUTCS OJHA U3 CEKIIMHA TEeJICBU30pa
conpotusieHueM 12 kOwm, ecnu cuna Toka B Heit 100 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIITHOCTH JIEKTPUYECKOr0 TOKa B jlamIle Npu HanpspkeHuu 220 B u cuite
toka 0,1 A?



A) 2,2 kBt b) 0,22 xBTt B) 2200 kBt I') 22 BT

8. Omnpenenurte HaNpsHKEHUE HA KOHITAX CTAJILHOTO MPOBOAHUKA JTHHOU 70 cM 1
IJIOMIAAB0 onepeunoro ceuenus 0,1 Mm%, B KoTopoM cmita Toka 250 MA. YoenvHoe
conpomuénenue cmanu pasro0,15 Om*mm®/m.

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

9. K ucrounuky toka ¢ 3JIC 32 B u BHyTpeHHUM conpoTuBieHueM 2 OM
MOAKIIOUMIIN conpoTuBieHrne 6 OM. Omnpenenure HaNpsKEHUE Ha 3aKUMax
MCTOYHHUKA.

A)24BB)48BB)72BT)96 B JI) 104 B

10. Kakoii JUIMHBI HY’KHO B34Th KYCOK CTaJIbHON MPOBONOKH ceueHueM 0,2 MM?,
YTOOBI B U3TOTOBJICHHOM M3 HETO CIIUPAJIH MOCIIE MOJACOSANHEHUS K UCTOYHUKY ¢ DJ[C
6 B u BHyTpennum comnpotusieHueM 1,2 Om cuiia Toka Obiia paBHa 2 A? Voenvroe
conpomuénenue cmanu pasro0,15 Om*mm®/m.

A)3MB)12MB)24MI) 1,8 M) 036M

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

Kaouun Kk Tectam:
Bapuanr 1

Ne Bompoca 1 12|3]4|5/6|7[8|9 |10
IIpaBuiIbHBIH A2 T|B|Bb|T/T'/B|A|A |A
OTBET B3

B4

Il

AS
Bapuanr 2
Ne Bonpoca 1 [2/3(4]|5|6|7|8]9]10
IIpaBuwibHBIH A2 B|T|IAB|T|T|A|A|B
OTBET ES

B4

I3

AS

Kpurepun onenku:



— «2» BBICTABIISIETCS 00yUaroIIeMycsi, eCliu HaOpain MeHee 4 6alloB;
— «3» BBICTABIISIETCS 00yUarOIIeMycs, 32 5-6 6aJIIOB;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 7-8 0amios;

— «5» BoICTaBysAeTCA oOy4aromemycs, 3a 9-10 0amios.

3ananud s camocTosTe1bHoi padorsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHU)

1. YcnoBusi, HeOOXOAMMBIC TSI BOSHUKHOBEHUS U TOJACPKAHUS JICKTPHUIESCKOTO
TOKa.

Cwuna ToKa M IJIOTHOCTh TOKa.

3akod OMa JJ1s1 ydacTKa MeIu.

3aBUCHMOCTDh JJICKTPUYECKOI'O CONMPOTHBJICHUS OT MaTepHaia, JUIMHBI U
IIJIOIIAIH TTOTIEPEYHOTO CEUCHUS TIPOBOJIHUKA.

3aBUCHUMOCTD JIEKTPUUIECKOTO COMPOTHUBIICHUS ITPOBOTHUKOB OT TEMITEPATYPHI.
Temneparypublii  KO3()PUIIMESHT CONTPOTUBIICHUS.

CBepXnpoBOUMOCTb.

DIEeKTPOABMKYIIAS CUJIa HICTOYHUKA TOKA.

. 3akoH OMa IS TIOJTHOM IETIH.

10.2nexTpruyecKue 1emnH.

11.1TapannenbHOE ¥ TIOCJIEI0OBATEIbHOE COSIMHEHUE TTPOBOIHUKOB.

12.3axonsr Kupxroda mis y3na.

13.CoenuHeHne NCTOYHUKOB DJICKTPUICCKOM SHEPTUH B OaTapero.

14.5]1C ncroyHnKa TOKa.

15.3akon JIxoyns — Jlenna.

16.PaboTta 1 MOIIIHOCTH IIOCTOSHHOTO TOKA.

17.TenmoBoe nelicTBUE TOKA.

oW

©o~N O

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

Kpurepun ouenku:

OtrmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuaa

YETKO U NPABWIBHO IaHbI OIIPEACIIEHUS U PACKPBITO COAEPKAHUE ITOHATHUM, BEPHO
VCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

AJI1 TOKA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 H36HIOI[CHPII>1,
OIIBITOB

OTBET C&MOCTOHTGHBHBIﬁ, HCIIOJIBb30BaHbl PAHECC HpI/IO6p€TeHHI>Ie 3HaHU:L.

OrMmerka «4»
PaCKpPBITO OCHOBHOE COZICp)KaHWE MaTepraia

B OCHOBHOM ITPpaBUJIbHO OdHbI OIIPCACIICHUS MOHSITUN U UCHOJIb30BaHbI HAay4YHBIC
TCPMUHBI.
OTBET CaMOCTOSITEIIbHbIN



OTIpEe/ICIICHHS TIOHSATHI HETIOIHbBIC, JOIYIICHBI HE3HAYUTEIbHbIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOBIINE HETOYHOCTH MPH UCIIOIH30BAHUN
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAFOIITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHU€e yueOHOro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCer/la MOCIeA0BaTEIbHO

onpeieSICHHs] MOHATUN HETOCTATOYHO YETKUE

HE KCIOJb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJI30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHSATHM

MPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOJSAIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITMOKHU B OTIPE/ICIICHUH TIOHITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

JlabGopaTopHbie padoThI

JlabopaTopHast padora Ne 5

N3yyeHue 3aKOHOB MOC/IEA0BATEIbHOIO U NAPAJIEILHOI0 COCIHHECHUS
NPOBOHUKOB

Hear padoThl: O3HAKOMUTHCS C PA3IUYHBIMA  METOJAMH  W3MEPEHHUS
CONMPOTHUBJICHUSI, U3MEPUTh BEJIIMYMHBI HEU3BECTHBIX COMPOTUBJICHUH, MNPOBEPUTH
3aKOHBI MTOCJIEIOBATENBHOTO U MAapaieIbHOIO COEAMHEHUSICOTIPOTUBICHUH.

IIpuGopsl W NPHHAIEKHOCTH: PEOXOpJ, MarasuH COIPOTHUBIICHUI,
PE3UCTOPBI C HEM3BECTHBIM CONPOTUBJIEHUEM, IaJbBAHOMETP, HWCTOYHHMK TOKA, KIIFOY,
peocrar.

KPATKASA TEOPUSA
B ¢usuke paznuuaroT npoBOJHUKHU MEPBOTO U BTOPOro poja. [Ipoxoxnenue Toka
B IPOBOJIHUKAX MEPBOT0 pOJia HE CBA3AHO C U3MEHEHHUEM UX XUMHUYECKOW IPUPOJBI U
3aMETHBIM IIEPEHOCOM BellecTBa. K HUM OTHOCSITCS] BCE METaJLIbI.
B npoBojgHMKax BTOPOro poja NPOXOXKAECHHWE TOKAa CBA3AHO C XUMHUYECKUMHU
WU3MEHEHUSIMH, BETyIIMMU K BBIIEJICHUIO COCTABIISIFOIINUX 3TH MPOBOJHUKHU BEILECTB B



MECTax HUX CONPUKOCHOBEHHUSA C APYTMMH IPOBOJHHMKAMHU. PacriaBiieHHBIE COJH,
PACTBOPHI COJIEH, KUCIIOT, IIEJI0UYEH SIBJIAIOTCS TPOBOJHUKAMH BTOPOTO POJA.

Ecmu B OOHOPOAHOM y4YacTKe LEMH CO3AaTh AJNEKTPUYECKOE IOJIE, TO B ITOM
y4acTKE€ BO3HHMKAET JJIeKTpuuyeckuil Tok. Co31aHHOE TI0JIE XapaKTEepU3yeTcs
HanpsbkeHrueM U, TPUI0OKEHHBIM K YYaCTKY IEIH.

B pesynbrare ombiToB OM YCTaHOBWJ, YTO MpPU TOCTOSIHHON TeMIlepaType
oTHollleHHe HamnpspbkeHuss U Ha KOHIIax MPOBOJHUKA K CHJIETOKA | B HEM siBisieTcs
MMOCTOSIHHOM BEJIMYNHOM:

R = — = const
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DTy BEIMYMHY HA3bIBAIOT DSJEKTPUUYECKUM CONPOTHBIEHHMEM R ydacTka 1enu
(mpoBogHuka). CoriacHO SJEKTPOHHON TEOpUH, CONPOTUBICHHE METAJUIMYECKUX
IPOBOJHUKOB 3JIEKTPUUECKOMY TOKY BO3HUKAET BCIEACTBHE TOrO, YTO HOCUTENN TOKA
— DJIEKTPOHBI MPOBOJUMOCTH — TPH CBOEM JIBIKEHUHU HUCIBITHIBAIOT COYIApEHUs C
MOHAMHU KpHUCTAJIMYECKON pemeTku. [lpu 3ToM ABMXKyIIKMECS 3JIEKTPOHBI MEepeaaroT
MOHAaM 4YacThb CBOEW DJHEPruu, MPUOOPETEHHOHM TMpu CBOOOAHOM THpodere B
AIEKTPUYECKOM IIOJIe. DHEprus, MepelaHHas HWOHaM, IPEBpaIlaeTCsl B SHEPIHIO
Oecrnops0YHOTrO KOJeOaHHsT MOHOB, T. €. BO BHYTPEHHIOIO 3Hepruto. Paznmuune B
CONMPOTHUBJIEHUH PA3NTUYHBIX METAIIIOB OOBSICHSAETCS Pa3iIu4yleM CPEIHUX CBOOOIHBIX
POOEroB 3JIEKTPOHOB M KOJWYECTBA CBOOOJHBIX JJIEKTPOHOB B €IHMHHIE OOBEMa
MeTala.

Enununeit comporuBnenuss B cucteme CU  sBiusercs om (Owm), paBHBIN
COIPOTUBIIEHUIO TaKOr0 MPOBOJHKKA, B KOTOPOM IpH HampsbkeHuun 1 B teder Tok
cwioifi 1 A. Benuuuna, oOpaTHasi CONPOTHBIICHHIO, HA3bIBA€TCSI MPOBOAMMOCTBIO.
Enununeil npoBoAMMOCTH SIBJISIETCSl BEJIWYMHA, oOpaTHasioMy, - cuMeHc (CMm).

JUis  OJHOPOIHOTO  LMJIMHAPUYECKOrO0  MPOBOJHUKA  CONPOTHBIICHHE
onpenenseTcs no Gopmyre:
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rae | - qmuHa mpoBoIHKKA; S - IUIOIIAAb MOIEPEYHOTO CEYCHHMS MTPOBOJHMKA; £
- YJIEJIBHOE COITPOTUBIICHUE MaTepralia, U3 KOTOPOrO U3TOTOBIIEH ITPOBOIHHUK.

YucnoBoe 3HAYEHHWE YICIBHOTO COMPOTHBICHUS P paBHO COMPOTHBIIECHHUIO
IPOBOJHMKA JJIMHON 1 M, a IIONaab MONEPEYHOro cedeHms pasHa 1 M2, Exununa
YAEIBHOTO COMPOTHBJICHUS HOCUT Ha3zBaHwe «oM — MmeTp» (Om™*M). Benuuwnna,
oOpaTHas yAEIbHOMY COINPOTHUBIICHUIO, HA3bIBAETCS YJICJIBbHOH MPOBOJUMOCTHIO

MaTtepuana:
1
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EnnHuna ynenbHON NpoBOJMMOCTH — «CUMEHC Ha MeTp» (CMm/Mm).

Hannune npumeceil B METAJUIMYECKOM ITPOBOJHHUKE YBEJIMYMBAET €r0 YIEIBbHOE
compoTuBiieHre. B Tex ciydasx, rae Tpebyercs MalioeCONpPOTUBICHUE MPOBOJIOB,
IIPUMEHSIIOTCSI YUCThIE METAJUIbl. MeTalM4ecKne CIUIaBbl I[PUMEHSIOTCS U
NOJTY4YEHHUs OOJIBIINX 3HAUEHHUI COMPOTHUBRICHUH.

ConpoTuBIiieHHE NPOBOJHUKOB U3MEHSETCS MPU W3MEHEHUU UX TEMIIEPaTyphl.
[Ipn yBenuyeHuUM TEMIIEPATYPbl CONPOTHUBIECHUE METAUIMYECKUX IIPOBOJIHUKOB



YBCIINYNBACTCA. 3aBUCHUMOCTD YACIBbHOTO  CONPOTHUBJICHHA OT TEMIICPATYPhI

XapaKTEPU3YeTCs TEMIEPATypHBIM KO3 GUIMEHTOM conpoTuBicHus % maHHOTrO
dp
BeIlleCTBA: p dt
Jlst MHOTHIX TIPOBOJAHHUKOB (B T. Y. META/UIOB) MPHU HEOOJBINX WHTEPBAIAX

TeMIEPaTypbl 3aBUCHMOCTh  Y/CIBHOTO COMPOTHUBICHUS F OT TeMmepaTypsl
OIMCHIBACTCSI IMHEHHBIM 3aKOHOM:

p=po(1+aty
rae Po — yneapHOE COMPOTHBIICHHE TIPH 0°C; t— TeMIIepaTypa IPOBOJHHUKA, C;

@ — cpenuuii TeMIepaTypHbI KOIPGHUIUEHT COMPOTUBIICHHUS IS OTIPEICICHHOTO
WHTEpBaJIa TEMIIEPATYP.

I TOUHBIX M3MEPEHHI MOJIb3YIOTCS METOJIaMH, CBOASIIMMUCA K CPABHEHHIO
U3MEPSIEMOr0 COMPOTUBJICHUS CO CTaHAApTHBIMU (3TamoHamu). OIHUM W3 HHUX
SBJISIETCA METOJI MOCTAa MOCTOSIHHOTO TOKa (MOCTHK YuWTCTOHA). [IpuHIMnuanbHas
cXema METOJia MOCTa ObliIa paCCMOTPEHA BBIIIIE.

MMOPSAJTOK BbBIIIOJIHEHUS PABOTbI
3ananmue 1. U3mepeHue conpoTUBIIEHHS Pe3UCTOPA ¢ OMOIIbIO MOCTA
Yurcrona.

1.  CoOpaTh 2JIEKTpUUYECKYIO LIETIb 110 CXEME, MPUBEICHHON Ha puc. 1.

2.  TlocraButh aBuxok C peoxopaa AB B cpeaHee MoJoKeHue.

3.  CoOGanancupoBaTh MOCT MOJI00POM COMPOTUBIIEHUN Ry, Tak 4TOOBI MOKa3aHUS
raJlbBaHOMETpa OKa3ajJuCh paBHBIMH HYO. 3HaueHus Rpy, Li, L, 3ammcaTts B
Tabm. 1.
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4. HaliTu HEM3BECTHOE COMPOTUBIIEHUE IO (POpMYJIE:

5. tnme L1 m Ly — nnuHa mpoBonoku peoxopna Ha ydactkax AC u CB
cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3anectu B Tad1. 2.



6. IloBTOpUTH M3MEpeHUsI yKa3aHHbIE B MIl. 3, 3 ellle 1Ba pa3a, CMECTUB JBHKOK
peoxop/ia BIPaBo U BIEBO OT CPEIHETO MOJIOKEHUS.
7. BbIUHCIUTH cpe/lHEe 3HAUECHHUE U3MEPEHHOTO PE3UCTOPA.

Tabnuya 1
Ne Rm, L11 LZ’ Rl’ —
OmMm M M OmMm R1,
Om
8. AHaNOrMYHO W3MEPUTh CONPOTHBICHHE BTOPOTO PE3UCTOpa U
3aMmrcaTh OKOHYATEIbHBIC PE3YIBTATHI B TAOI. 2.
Tabnuya 2
No R, Ly, L,, R2, _
OMm M M OMm Ro,
OmMm

3aganue 2. [IpoBepka 3aKOHOB MOCJIE0BATEJBLHOI0 U NMAPAJIETbHOIO
COCJUHEHHUH PEe3UCTOPOB.
1. IToaw3ysce
COCJIMHEHUM, paccYUTaTh OOIlee COMPOTHUBICHHUE PE3UCTOPOB, U3MEPEHHBIX B

3alaHuu 2.

dbopmynamu

IIOCJICA0BATCIBHOI'O "

napajieIbHOTO

2. CpaBHUTh M3MEpEHHbIC 3HAYCHUS R, U R, ¢ BhIUMCICHHBIME. Clienath
BBIBOJI O BBIMOJHIEMOCTH 3aKOHOB
COCJIMHEHUH PE3UCTOPOB.

IMOCJaACAOBATCIIBHOTO MW IApaJJICIIBHOI'O

Tabnuya 3.
No Rm, Ly, L, Rnap 5 Rnap_’ Ruap _ m
OMm M M OMm OMm Om
Tabnuya 4
Ne Rm, Ly, L., Rnoc 3. Rnoc Rnoc _m
OwMm M M OMm Om OMm




KoHTpoJibHbIE BONIPOCHI
1. OOpsAcHUTE NPUHIMN JEHCTBUS IPOCTEULIETO OMMETPA.
2. B 4em KOHCTpPYKTHBHOE OTJIMYHE aMIIEPMETPa, BOJIBTMETPA, raJIbBAHOMETpPA
MarHUTO3JEKTPUYECKON CUCTEMBI?
3. Kakumu npeumymiectBamMu 00daTaeT METOJ ONpPEICICHHUS CONMPOTUBICHUS
MOCTOM YHUTCTOHA IO CPAaBHEHHIO C METOJIOM aMIIEPMETPA U BOIBTMETPA?
4. Ilouemy omuOKa U3MEPEHUH MOCTOM YHWUTCTOHAa MEHbIIE, €CIU
conpotusieHue Ry u Ry 6mmsku apyr k apyry?
[ToueMy OOJIBIIMHCTBO raJIbBAHOMETPOB UMEET LKAy C HyJIeM IlocepenHe?
6. MoxHO JIu B cXeMeé MOCTa YUTCTOHA NPOU3BOAUTH HU3MEPEHUs, MOMEHSB
MECTaMU rajbBaHOMETpP U UCTOYHUK TOKa?
7. Hapymaercs 51 paBHOBECHE MOCTa YUTCTOHA, €CJIM WU3MEHHUTHh BEIUYUHY
HaANpsDKEHUS! ICTOYHHMKA TOKa?
8. BbiBecTu ycnoBusi paBHOBECHs MoOCTa YUTCTOHA, HCIOJb3Ys 3aKOHBI
Kupxroda.

o1

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

Kpurepun onenku:

— OneHka «5» CTaBUTBHCA, €CIIHM YYAIIUMKUCA BBIMOJHIET padOTy B MOJHOM OOBEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMNBITOB U
U3MEPEHUI;  CaMOCTOSITEJIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJIUMBbIe
000pyZI0OBaHUE; BCE OMBITHI MPOBOJAUT B YCJIOBHUSX U PEXHMaX, 00ECIECUNBAIOIINX
MOJIyYCHHE TPaBUIIBLHBIX PE3YyJbTATOB U BBIBOJOB; COOIOMAET TPEOOBAHUS IMPABUI
0e30macHOCTH TPyJZia; B OTUETE MPaBWUJIBHO M AaKKypaTHO BBIMOJHSET BCE 3alluCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHHS; MPABIIILHO BBITIONHSAET aHAIHN3
MMOTrPEMTHOCTEN.

— Omnenka «4» CTaBUTCSA, €CJHM BBIIOJHEHBI TPEOOBAHUS K OIEHKH «5», HO ObUH
JOMYIIEHBI JIBa-TpU HeJoudeTa, He Oojiee OaHOM HerpyOod OIMMOKU UM OJIHOTO
HeJ04eTa.

— Ouenka «3» craBuTCs, eciau paboTa BBINIOJHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHONW 4YacTH TaKOB, TIO3BOJIAET TMOJYYUTh NpPaBUIbHBIC pE3YyJIbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OMbITa U U3MEPEHUM OBLITN JTOIMYIIEHBI OIUOKH.

— OueHka «2» CcTaBUTCS, €cCliM paboTa BBIMOJHEHA HE IOJHOCTBIO U 00BbEM
BBITIOJIHEHHON YacTH pPabOT HE TMO3BOJISAT C/eiaTh MPAaBUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBLHO.

JlabopaTtopHblie padoThI

HNucTpykuuonHasi kapTa K JijabopaTopHoii padore Ne 6
Tema 3anstus: usmeputrs OJIC W onpenerceHUe BHYTPEHHETO COMNPOTHBIICHHS
MCTOYHHKA TOKA.



Ienb 3aHATHA: HAy4YUTHCS DSKCIEPUMEHTaNbHO, u3MepsaTh O/C u BHyTpeHHee
COIPOTHUBJICHUE UCTOYHUKA TOKA.

Ilepen HayaioM 3aHATHSA HE00X0AMMO 3HATH. 3aKoH OMa 71 y4acTKa LIENH, 3aKOH
Oma 111 TOJTHOM 1eNH, KaK MOJKII0Yal0TCs B LEIb MPUOOPHI U3MEPEHUS CUJIbI TOKA U
HANPSDKEHUs, TEXHUKY 0€30MacHOCTU MPpU paboTe C INEKTPUUECKUMU IICTISIMH.

ITocsie oxkOHYaHUSI 3aHATHA HE00XO0AUMO yMeTb. COOMpPATh 3JIEKTPUUECKHUE LENU
napajulelbHO  COCAMHEHHBIX MPOBOJHUKOB, CHHMATh IOKa3aHUs MpUOOpOB,
PAaCcCUUTHIBATH MOJHOE CONPOTHUBIIEHUE NTAPAJUIEIIBHO COCINHEHHBIX ITPOBOAHUKOB.
O0opynoBanme: KoMIbOTEp, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.
Bo3HUKHOBEHHE PA3HOCTH MOTEHLMAJIOB Ha MOJIIOCAX JIIOOOT0 MCTOYHMKA SIBISETCS
pE3yJIbTaTOM pa3/eJCHUs] B HEM IOJOXKHUTEIbHBIX U OTPULIATENBHBIX 3apsiioB. JTO
paszesieHne NpouCcXoaAuT Oiarogapst paboTe, COBEpIIaeMO CTOPOHHUMHU CUJIaMH.
Cuipl HEdNIEKTPUYECKOTO MPOUCXOXKICHHUS, JACUCTBYIONINE HAa CBOOOIHBIE HOCHUTEIH
3apsifia CO CTOPOHBI ICTOUHUKOB TOKA, HA3bIBAIOTCS CTOPOHHUMH CHJIAMH.
[Tpu mepemenieHnn SICKTPUUECKUX 3aPSA0B MO HENH MOCTOSHHOTO TOKa CTOPOHHHE
CHJIBI, IEHCTBYIONIME BHYTPH HCTOYHUKOB TOKa, COBEPIIAIOT PaboTy.
dusznyeckas BEIWYMHA, paBHAS OTHOMICHUIO pPaOOTBI Acr CTOPOHHHX CHIJI TIPH
NEepeMEeIIeHNH 3apsifa ( BHYTPH HCTOYHUKAa TOKAa K BEIUYMHE DJTOTO 3apsfa,
Ha3bIBAETCS AJEKTPOABIKYLIEH criiol uctounuka (3C):

A
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OJ1C onpenensiercss pabOTON, COBEpIIAEMOIl CTOPOHHUMHU CUJIAMM TP MEpEMELIEHUN
€AUHUYHOTO TOJIOKUTEIBHOIO 3apsifa. DJIEKTPOABHXKYILNAS CHIIA, KAK M Pa3HOCThb
NOTEHIMAJIOB, MU3Mepsercd B BoibTax. YtoObl u3meputrb JJIC ucTouyHUKA,
HAaJI0 IPUCOEIVHUTH K HEMY BOJIBTMETP HPHU Pa30MKHYTOH LEIIH.

M cTOYHUK TOKa SIBJIAETCS MPOBOJHUKOM U BCETZIa UMEET HEKOTOPOE CONPOTUBIICHHUE,
MIOATOMY TOK BBIJIEIIIET B HEM TEIUIO. DTO CONPOTHBIICHUE HA3BIBAIOT BHYTPEHHUM
COINPOTHBIIEHUEM HUCTOUYHUKA U 0003HAYAIOT I.

Ecnu nens pazoMkHyTa, TO paboTa CTOPOHHHUX CHUJI MPEBPAILAETCS B MOTEHUUATBHYIO
DHEPIUI0 HCTOYHMKA TOKa. IIpu 3aMKHyTOM Lenu 3Ta NOTEHIMAIbHAas DJHEPrus
pacxoayeTcss Ha paboTy IO TMEpEeMEIICHHIO 3apsJoB BO BHEIIHEH LEnu C
COIIPOTUBIIEHUEM R M BO BHYTpEHHEW 4acCTH LENH C CONPOTUBJIEHUEM T , T.€. € = IR +
Ir.

Ecnmn nmens cOCTOMT W3 BHENIHEM 4YacTH CONPOTHUBIEHHEM R W BHyTpeHHeEHR
CONPOTHUBJIEHUEM I, TO, COTJACHO 3aKOHY coxpaHeHus s3Hepruu, IJIC HncTouHHKa
OyJeT paBHa CyMME€ HAaNpsHKEHWW HAa BHELIHEM M BHYTPEHHEM YydYacTKax Ienu, T.K.

Opy TEpeMENIeHUH M0 3aMKHYTOM 1enu 3apsii BO3BpAILA€TCi B HUCXOJHOE

e=IR+1Ir
MMOJIOYKECHUE , e IR— nHampsbkeHne Ha BHEIIHEM ydacTke Ienu, a lr -

HaIIpsKEHUE HAa BHYTPEHHEM YYaCTKE LIETIH.

Pt

Takum oOpa3zom, 1JIg ydacTka memnu, coaepxkaiiero I/C: R+r




Ota (opmyna BbipaxkaeT 3akoH OMa [Jisl MOJIHOW LENHU: CHJIAa TOKAa B MOJHOM
ey MpsSMO MPONOPIUOHANBHA JJIEKTPOJABUKYIEH CHIIE HCTOYHUKA M 0OpaTHO
MPOTIOPLIMOHAJIBHA CYMME COMPOTUBJICHUN BHEIITHETO U BHYTPEHHETO YYAaCTKOB LICTH.

Yacto HCTOYHMKHM DSJICKTPUUECKONM JHEPTMHM COCAUHSAIOT MEXAYy co0o0il s
nutanus uenu. CoeAMHEHNE UCTOYHUKOB B 0aTapero MOXKET OBbITh MOCIEA0BATEILHBIM
Y apaJIJIETbHBIM.

IIpu nmocienoBaTelbHOM CO€IMHEHHH JBAa COCEHMX MCTOYHHKA
COEeIMHSAKTCHA PA3HOMMEHHBIMH TMOJIIOCAMHU.

[TonyuuBiIasics mpu MOCIEAOBATEILHOM COSAMHEHUN aKKyMYJIITOpHas OaTapes
UMEEeT Ty K€ €MKOCTb, YTO M y OJUHOYHOIO aKKyMYJIATOpa, a HampsDKEeHUE TaKou
aKKyMYJISITOpHOM OaTaped paBHO CyMME HanpsDKEHMM  BXOJSIIMX B Hee
aKKyMyJISITOpoB. T.e. €clii aKKyMyJsTOpbl MMEIOT OJMHAKOBBIC HAMNPSHKEHUS, TO
HarpspKeHUe O0aTtaper paBHO HAMPSIKEHUIO OJJHOTO aKKyMYJISITOpa, YMHOKEHHOMY Ha
KOJIMYECTBO aKKyMYJIATOPOB B aKKYMYJISITOpHOI OaTapee.
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1. D1C Gatapeu paBHa cymme DJIC OTAeNbHBIX UICTOYHUKOB €= €1 + € + €3

2. 00mee compoTUBICHHE OaTape WCTOYHUKOB pABHO CyMME BHYTPEHHUX
COIPOTUBJICHUHN OTIEIbHBIX UCTOUYHUKOB [Garapen= 1 + 2 + I3

Ecnu B Gatapero cOeIMHEHBI N OJJMHAKOBBIX MCTOYHHKOB, TO DJIC Oatapeun €= ngp a
CONPOTUBJIEHUE Tgarapen= N1

7o ne
R+ar

3. Cwta Toka B Tako# 1iernu 1o 3akony Oma

IIpu napa/uieJIbHOM COEIHMHEHMH COCIMHSAKOT MeEKIYy ¢co0oii Bce
MOJIOKUTE/IbHbIE H BCe OTPULIATEJIbHbIE MOJKOCHI IBYX HJIM N HCTOYHHUKOB.

[TapannenbHO COCIHUHSIOT TOJIbKO UCTOYHHMKH C OJMHAKOBOM
O/IC. llonyuuBmiasics TpH TapaUieIbHOM COCIMHEHHH aKKyMYJISITOpHas OaTapes
MMEET TO K€ HaIpsHKEHHE, YTO My OJMHOYHOIO aKKyMyJATOpa, a €MKOCTh Takou
aKKyMYJISITOPHOUM OaTtaper paBHAa CyMME €MKOCTEH BXOJSIIUX B HEE aKKyMYJIATOPOB.
T.e. ecnu aKKyMyJsITOPbl UMEIOT OJMHAKOBBIE EMKOCTH, TO EMKOCTh aKKyMYJISITOPHOU
Oarapen paBHa EMKOCTH OJHOTO aKKyMYJsTOpa, YMHOXXEHHONW Ha KOJUYECTBO
aKKyMYJISITOpOB B OaTapee.



F —

1. BJIC GaTapen oIMHAKOBBIX UCTOYHUKOB paBHa D/]C 0JIHOTO UCTOUYHUKA. €= €1= € =
€3
2. CompoTuBiieHHE OaTaper MEHBIIIE, YeM COTIPOTUBIICHUE OJTHOTO UCTOUHHUKA l'sarapen—
r/n

L.
3. Cwta Toka B Tako# 1iernu 1o 3akony Oma Rtrin

DJIeKTpUYecKasl JHEpPrusl, HaKOIUICHHAs B aKKyMyJATOpHOM Oarapee paBHa
CyMM€ DHEPIHil OTACIBHBIX AKKyMYJISITOPOB (IIPOM3BEACHHUIO DHEPTHM OTACIBHBIX
aKKyMYJISITOPOB, €CJIM aKKyMYJISITOPBl OJHWHAKOBBIE), HE3aBUCHUMO OT TOTrO, Kak
COCJIMHEHBI aKKYMYJIATOPHI - TAPAJICTBHO WM TOCIEA0BATEIIHHO.

BHyTpeHHee CONMpPOTUBIICHHE aKKyMYJISITOPOB, H3TOTOBJICHHBIX MO OJHOU
TEXHOJIOTHH, MIPUMEPHO o0OpaTHO MPOTIOPIIMOHAIIBHO E€MKOCTH
akkymyisstopa. [lostomy  T.K. 0Opu  mapayiebHOM  COCAMHEHUM  €MKOCTh
aKKyMYJISITOPHOU 0aTaper paBHa CyMME €MKOCTEH BXOJSIINX B HEE aKKyMYJSATOPOB,
T.€. YBEJIMYUBACTCS, TO BHYyTPEHHEE COMPOTUBIICHUE YMEHBIIACTCS.

Orcroma® =1Lk +Iir & =I,R, +1,r

[Mockompky 11 #: =U g 1R =U. '1q
U, +I,r =U, +1,r yypLir- I,r =U, - U,

Otcroma  ciemyer, 49TO  BHYTPEHHEE  CONPOTHBICHHE  HMCTOYHHKA
u,-u
r= 2 1
TOKa L-1 (1)
a OJIC
Onpepenenue [IC U BHYTPEHHETO CONPOTUBNEHUS oymer €=U, + 1,7 (2)

MUCTOYHWKa TOKa

Napamertpsi Toxa Lenu

. Onucanue yCTaHOBKHU
I= 381 4 BUPTYaAJbHOU

JadopaTopHoii padoThI
DKCcHepuMeHTaIbHas

YCTaHOBKA NPEICTaBIEHA
Ha pucyHke. B 1eBo
BEPXHEM yIiy
NpEACTAaBICHA  MaHENb
«UCTOYHMK TOKa», Ha
KOTOpOH MOKHO
BBIOpAaTh OJWH W3 TISTH

Boilbepure
UCTOMHUK TOKQ
WCTOYMMK 1

_ ucTownK 2

* BCTONHMK 3
_ MCTOSHMK 4
_ ACTOSHNK 5




MCTOYHUKOB TOKa. BHM3Y pacnoio’keH Kito4d. KOTOPbIi He00X0auMo OyAeT 3aMbIKaTh
IIOCJIE JKCIEpUMEHTa. B KpailHEM HMIKHEM IIPaBOM YIUIy PacIOJIOKEH pEOCTar.
MoXHO nepeMemarbh MOJ3YHOK M MEHATh 3HAa4€HHE CONpOTHBIICHUA. Mcmonb3ys
IIPEICTABICHHYI0 YCTAHOBKY, JOCTHIaeTcs LeJdb IOCTAaBIECHHOW JIabopaToOpHOU
padoTHL.

IInan BbINOJIHEHHS PadoThI
1. Ilepeiinute mo
ccpuike https://www.youtube.com/watch?v=H8F2aQzK7j0 mpocMoTpuTe BUICOYpPOK
KOTOPBIN MOSICHUT, KAKMM 00pa3oM IpOBOAUTCS 1abopaTopHas paboTa B peasbHbIX
YCIIOBHSIX.
2. Iepeiiute mo cewuike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBINIOJIHSAWTE MTOCJIEI0BATEIbHOCTD ICHCTBHUM, ONMCAHHBIX HUXKE.

1.3apanmne. Paccuumainme 3/]C u énympennee conpomueienue yenu.

1. 3amyCTUTh BUPTYaJIbHBIA CTEH]T

2. BriOepute UCTOYHUK TOKA 1.

3. Kypcopom HaBOAMM Ha KJI¥OY U 3aMbIKAEM LIETIb.

4. KypcopoM HaBOJMM Ha PEOCTAT, JBUTAEM IOJI3YHOK PEOCTara.

5. YcraHoBUTE MOI3YHOK peocTaTa MpUOIU3UTENIBHO B CPEJIHEE MOJIOKEHUE, U3MEPHTE
cwty Toka [+ u manpsxerne U, | 3amecute B TaGmumy 1.

6. IlepenBuHbTE MOJ3YHOK peOCTaTa, U3MEPHTE CHIIy TOKa I u sanpsoxenne Uz |
3aHecuTe B TabmuIry 1.

7. Bpruucaute BHYTpeHHee comnpoTtuBieHue Fm  JJIC ¢ MCTOYHHMKA TOKa IIO
dbopmynam (1) u (2)

8. Pe3ynbTaThl U3MEPEHUI U BBIYMCICHUH 3auIuuTe B Tadbaumy 1.

9. BBINIOJIHUTE TaKuE Ke JCHUCTBUS ISl HCTOYHUKOB TOKa 2,3,4,5.

Tabmuna 1.

Nomig g |lA [l2A [U,B [UB |RiOM [ROM [1OM |g

10.Cnenatb BBIBO/I.

KoHTpoJibHBIE BONIPOCHI.

1.ITouemy noka3anusi BOJITMETPA MIPU PA3OMKHYTOM M 3aMKHYTOM KIIFOU€ Pa3TU4YHbI?
2.Kak noBeICUTh TOUHOCTH U3MepeHus JJ]C uctounmka Toka?

3.MoxeTe M BbI MPEIIOKUTH Apyrue crnocoOsl m3MepeHuss 3/IC U BHYTpEeHHETO
COTNPOTUBJICHUSI UICTOYHUKA TOKa?

Kontpommpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:



— OneHka «5» CTaBUThCS, €CIIU YUAIlMICS BBINOIHIET paboTy B IIOJIHOM 00bEME C
cO0I0IeHHEM HEOOXO0JUMON MOCIEA0BATEIBHOCTH IPOBEACHHSI OIIBITOB U
U3MEPEHHI; CAMOCTOATEIHHON PALIMOHAIIBHO MOHTHUPYET HEOOXOIUMBIE
000pyI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKHUMAX, 00ECIIEUNBAIOIINX
MOJTyYeHHUE MPABUIBHBIX PE3YIbTaTOB U BHIBOJOB; COOJIIOaET TPEOOBAHMUS IPABHII
0€30MacHOCTH TPY/Ia; B OTUYETE MPABUIILHO U aKKYPATHO BBIIIOJIHSIET BCE 3aIUCH,
TaOJUIIbI, PUCYHKHU, YEPTEXKHU, TPAdUKU, BEIUNCICHHS;, IPABUIHHO BBIMOJIHIECT aHATHN3
ITOTPEIIHOCTEN.

— OneHka «4» cTaBUTCS, €CIIU BBIIIOJIHEHBI TPEOOBAHUS K OLIEHKH «5», HO ObUIH
JIOTYILIEHBI JIBa-TPU HEJ0UYETa, HE O0see 0OAHON HErpyOol OINOKU U OJJHOTO
HEJ04YeTa.

— Onenka «3» cTaBUTCS, €ClIU pad0Ta BHIMOIHEHA HE TIOJHOCTHIO, HO 00beM
BBIIIOJIHEHHOM YaCTH TAaKOB, ITO3BOJISIET MTOJIYYUTh IPABUIIBHBIE PE3YJIbTAThI U
BBIBO/JIbI: €CJIU B X0/1€ IIPOBEICHUS OIbITA U U3MEPEHUM OBLIIN TOMYLIECHBI OIIUOKH.
— Ouenka «2» cTaBUTCA, €CU padoTa BHIIOJIHEHA HE MOJTHOCTBIO U 00BEM
BBINIOJIHEHHOM 4acTH pa0dOT HE MO3BOJIAT CIENATh NPaBUIbHBIX BBIBOJIOB: €CIIH,
OIBITHI, U3MEPEHMSI, BBIYUCIEHUS], HAOIIOIEHUS MPOU3BOAMINCH HEPABUIIBHO.

JlabopaTopHbie padoThI

NucTpyKkunoHHas kapTa K jabopaTopHoii padote Ne /

Tema 3aHsITHSI: ONIpEeIeTICHNE YISTLHOTO COMPOTUBIICHUS TIPOBOIHUKA

Heabp 3aHATHA: ONpeAelieHHue YIETbHOTO  AIEKTPUUYECKOTO  COMPOTUBIICHHS
PE3UCTOPHOTO MPOBOA 10 TEXHUIECKOMY METOY.

Ilepea HayanoMm 3aHATHS HEOOXOAUMO 3HATH: YTO TAKOE YJEIHHOE COMPOTUBIICHUE
U OT Yero OHO 3aBUCHUT; 3HATH MPUHIIUII JEHCTBUE U3MEPUTEIBHBIX TPUOOPOB.

IMocie oxkoHYaHUsI 3aHATHSL HEOOXOAMMO YMeThb: BBIUUCIATH  YACIBHOE
COMPOTHUBJICHUE MPOBOJHUKOB ISl PA3JIMYHBIX METAJIOB.

Oo6opynoBanme: koMminbloTep, IHTEpHET, UHCTPYKIIMOHHAS KapTa.

Conepsxkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIFOTCS JJISl U3MEPEHUS DJIEKTPUUECKUX BEIIUYUH,

Ha3bIBAIOTCS
@ v W AJIEKTPOU3MEPUTEIHLHBIMU MTPUOOPAMHU.
<08 10 1 CymiecTByroT 0oJIbII0e
Qe "y ‘k !
o uhbilibdefig, 74, s | KOJIMYECTBO Pa3IMYHBIX
o AN\ L npenen
3y & /0 wntenenn ) IEKTPOM3MEPUTENIBHBIX IPUOOPOB.
V' </
0 20 A
A ITo IPUHLIUITY NEeUCTBUS
pan = 11991 r
d=d -0l AJIEKTPOU3MEPUTEIBHBIE IPUOOPHI
-l , NOAPA3NAEISAIOTCS  Ha  CIEAYIOIIHE
- - OCHOBHBIE THUIIbI:
l. [TpuGopsr

cHCTEMa
npubopa

MAarHUTOJIEKTPUIECKOU

EAace
To4HOCTH

CHCTEMBI O 5 OCHOBAHHBIC Ha



IIPUHIOHUIIC BSaHMOHCﬁCTBHH KaTyliKyu € TOKOM W BHCIIHECTO MArduTHOI'O II0JIA,
Cc0o31aBaCMOI0 IIOCTOSAHHBIM MAarHUTOM.

2. [TpubopsI NMEKTPOAMHAMUICCKON CHCTEMBI , OCHOBAHHBIC HA NPUHLIUIIE
AIEKTPOIMHAMHUYECKOTO B3aUMOJICUCTBHS JIBYX KaTyIIEK C TOKaMHU, U3 KOTOPBIX OJHA
HENOJIBMKHA, a Ipyras NOJIBHKHA.

3. IlpuGopsbl 3IEKTPOMArHUTHOM CHUCTEMBbI { , B KOTOPBIX HMCIOJIb3YETCS
MPUHLAIN B3aUMOJCHCTBHUS MATHUTHOTO IOJS HEMOJBHM)KHOM KAaTYIIKHM C TOKOM U
MTOJBU>KHOM KEJIE3HOM IUIACTUHKU, HAMAarHUYEHHOU 3TUM I10JIEM.

4. TernoBble W3MEPHUTEIBHBIE MPUOOPHI, MCTOIB3YIOMNUE TETUIOBOE JEHCTBHE
AJEKTPUYECKOTO TOKa. Harperas TOKOM MpOBOJIOKA YJUIMHSETCS, MPOBHUCAET, M
BCJICJICTBUE ATOI0 TMOJBHUXHASA YacTh MpUOOpa MOIydyaeT BO3ZMOKHOCTh MOBEPHYTHCA
1o/ ICUCTBUEM MPYKUHBI, BEIOMparoield 00pa30oBaBIIyOCs ClIa0UHY TPOBOJIOKH.

5. IlpuGopsl HHIYKIIMOHHOW CHUCTEMBI , OCHOBAHHbIE Ha MPUHIINIE
B3aMMOJICHCTBUS BPAIAIONIETOCS MAarHUTHOTO TOJS C TOKaMH, WHAYKTUPOBAaHHBIMU
HTUM M0JIEM B MOJBHKHOM METAUIMUECKOM IIUIIUH/IPE.

X

6. IIpuOOpBI AEKTPOCTATUUECKON CHUCTEMBI ¥ , OCHOBAHHBIC Ha MPHUHIUIIE
B3aUMOJICUCTBUSL  TOJBWKHBIX M HEMOABWKHBIX  METAUIMYECKUX  IJIACTHH,
3apsHKEHHBIX PA3HOMMEHHBIMU 3JIEKTPUUECKUMU 3apsiiaMu.

7. TlpubGopsl TEPMODICKTPUYECKONH CHCTEMBI, MPEACTABIAIOMHKE COOOMH
COBOKYIMHOCTh TEPMOMAphl C KAaKUM-IHOO YYBCTBUTEJIBHBIM MPUOOPOM, HAMpPUMEP
MAarHUTOAJIEKTPUYECKOW CHUCTEMBI. M3mepsiemblil TOK, MPOXOAS Yepe3 TepMoliapy,
CHOCOOCTBYET BO3HUKHOBEHHUIO TEPMOTOKA, BO3JICIICTBYIOILIETO Ha
MarHUTOJIEKTPUUSCKUIN TTPUOOP.

8. Ilpubopsl BHOpAIlMOHHOW CHCTEMBbI, OCHOBAHHBIC Ha MPHUHIUIIEC
MEXaHMUYECKOTO pe3oHaHca BuOpupyromux Teia. [lpu 3amaHHONW dYacToTe TOKa
HauOojiee MHTEHCUBHO BHUOPHUpPYET TOT M3 SKOPHKOB JJICKTPOMArHuTa, MEpPHOJ
COOCTBEHHBIX KOJI€OaHUN KOTOPOTO COBIAIAET C MEPUOIOM HABSI3aHHBIX KOJICOAHUM.

9. DAEeKTpOHHbIE U3MEPUTENIbHBIE MPUOOPHI - TPUOOPHI, U3MEPUTENIbHbBIE LIETH
KOTOPBIX COJIEp)KAT JJICKTPOHHBIE 3JeMEHThl. OHU HCHOJIB3YeTCS JJISI M3MEpPEHUM
MPAKTUYECKA BCEX DJICKTPUYECKUX BEJIIMYMH, a TAKXKe HEIICKTPUUYECKUX BEJIUYHUH,
MIPEIBAPUTEITHHO MPEOOPA30BAHHBIX B AJIEKTPHUECKUE.

[lo Tumy OTCYETHOTO YCTPOMCTBA pa3IWYalOT AaHAJIOTOBBIE W IU(POBHIC
PUOOPHI.

XapakTepUCTHKH 3JIEKTPOU3MEPHUTEIBLHBIX IPHUOOPOB.

Ilpenesiom  uM3MepeHMs DIICKTPOU3MEPUTEILHOTO  MpuOOpa  Ha3bIBACTCA
MaKCUMaJbHOE 3HAUYCHHE U3MEpsIeMOr (PU3NUECKOW BEIUYUHBI Xmax, KOTOPOE
BBI3BIBAET OTKJIOHEHHUE yKa3aTeJsl IIKaJbl IPUOOpa Ha BCIO IIKAITY.

YyBCTBUTEJIBHOCTb S — 3TO CLIOCOOHOCTH NMPUOOpa pearnpoBaTh Ha UBMEHEHHE
U3MEPSEMON BEJIMYUHBI, T.€. BEJIMYMHA, KOTOpas MOKAa3bIBAET, HA CKOJbKO JEICHUU
An nepeMenaeTcsi ykaszareib MpuOopa NpU HM3MEHEHUU 3HAYCHHs] H3MepseMoi
BEJINYMHBI AX HA €IMHULLY:

. AT
A
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EauHumel m3MepeHus 4YyBCTBUTEIBHOCTH 3aBHCHT OT poja H3MEpSIeMOu
BenuuuHbl (1en/B, nen/A v T.1.).

Ilena jgejeHusi YUCICHHO paBHA 3HAYCHUIO HW3MEPSICMOW  BEIMYMHEI X,
BBI3BABIIICH OTKJIIOHEHNE yKa3aTells MPUOopa Ha OJTHO JISJICHUE IIIKAJIbI:

c=*

i

[lena nenenns mamepsiercs B B/nen., A/men. u 1.1. Ilena aeneHust — 3T0 KOJIMYECTBO
U3MEPSEMOM BEJIMUUHBI, TPUXOISIIICECS HA OJHO JIEJICHUE MIKaJbl IpUOopa.
IIpuBeneHHOl MOTPENIHOCTHIO TPUOOpPAa HA3BIBACTCS OTHOIICHHE aOCOTIOTHOM
MOTPEIIHOCTH K HauOOJIbIIIEMy BO3MOXKHOMY OTKJIOHEHHIO IIOKaszaTess Ipuoopa
(HOMUHATILHOMY TTOKa3aHUIO TPUOOpa):

y::ﬁ{ "X] 10G%
&\ﬂx .

B II&HHOI?I pa60Te HaXOJUTCA YACIIbHOC COIIPOTUBJICHUC IIPOBOJHHKA. 3J'ICKTpH‘I€CKO€
COIIPOTHUBJICHHUC XapPAKTCPU3YCT HpOTHBOHCﬁCTBHG IIPOBOJHHMKA ITPOTCKAHHIO TOKAaA.

U
JIJ1s IOCTOSTHHOTO TOKA COTNIacHO 3akoHy Oma
!
L R=p—
JIy1st OTHOPOJHOTO ITPOBOHMKA C TIONEPEUHBIM CEYeHUEM SH JTIMHOIA | S
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OTKy/la OIYy4UM 1)

VYenbHOE 3JIEKTPUYECKOE COMPOTUBIICHUE p SBISETCS XapaKTEPUCTHKON maTepuana

npoBoHUKa. OHO TaK)Ke 3aBUCHT U OT TEMIIEPATyphl POBOTHUKA, COTJIACHO 3aKOHY:
2=p\l+e

rae ~ u ¥ - COOTBETCTBEHHO YyelbHBIE CONPOTHBIEHUS Ipu Temmeparypax 0 °C
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MOBBINICHUEM TEMITEPaTypPhl COMMPOTHBIICHUE METAIJIOB YBEIIMUNBACTCS.

VYaenbHOE COMPOTHUBICHHE PE3UCTOPHOTO MPOBOAA HA OCHOBAaHUH OIPEACTUTCS
CJIEAYIOIINM 00pa3oMm:
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Onucanue yCTAHOBKHM BUPTYAJIbHOM JIa0OPATOPHOM padoThI
OKCHepUMEHTAJIbHAsI YCTAHOBKA MPEJCTaBIE€HA HAa PUCYHKE. B J1€BOM HI)KHEM yTIiy
pacnoJioKeHa MaHellb «IapaMeTpbl YCTAaHOBKW», MOXHO YCTAHOBUTH CIEIYIOLIUE
napamMeTpbl Takuhe, KaK JJIMHY AaKTUBHOM YacTH MPOBOJHMKA, €ro JIHaAMETP,
BHYTPEHHEE CONPOTUBJICHUE aMIlepMeTpa, MNpou3BojbHO. CHpaBa pacnosioxeHa
NaHeIb «MaTepual MPOBOJHUKA», MO0 KOTOPOM MOXHO BBIOpaTh MaTepHall: HUXPOM,
(dexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO AHENN «JIMHEHKa» MOXXHO U3MEPUTH
JUIMHY TIPOBOAHMKA. McCIonb3ys INpEACTABICHHYIO YCTAHOBKY, JOCTUIAETCS LEJb
IIOCTaBJICHHOW J1a00paTOPHOU paboTHl.

ILi1an BeINOJIHEHUSI Pa0OTHI
1. IMepetiguTe mo ccewuike https://www.youtube.com/watch?v=98ZvZSwnAmM
MPOCMOTPUTE BHUACOYPOK KOTOPBIM TOSICHUT, KakuM o00pa3oM IPOBOAUTCS
naboparopHas padoTa B peasIbHbIX YCIOBUSIX.
2. Ilepeiiaute o cebutke http://mediadidaktika.ru/mod/page/view.php?id=403
1 BBITIOJIHSINTE MOCJICA0BATEIILHOCTD JICHCTBUM, ONMMCAHHBIX HIKE.

1. 3ananme. Paccuumaiime yoenvHoe conpomuejieHue HuUXpoma, expens,
MAHZAHUHA, KOHCMAHMAHA.

1. 3anmycTUTh BUPTYaIbHBINA CTEH]I, BRIOEPUTE MaTepUall IPOBOJHUKA HUXPOM.
2. YCTaHOBUTh, B COOTBETCTBHH, C BAPMAHTOM COBIIAJAIONIEM C TOCieqHeN nudpoi
[0 CIHUCKY TPYIIbl, OH HaXOJAWUTCS B KOHUE JIOKYMEHTa, /UIMHY aKTHUBHOW YacTu
npoBoHuKa |, ero auametp d, a Taxke BHyTPEHHEE CONMPOTHBIICHUE aMriepMeTrpa Ra.
3aHecTH TU JaHHbBIC B Ta0IUIy 1.
3. Ilpu momMorm perynsaropa Toka yCTaHOBUTH MPOU3BOIBHOE 3HAYEHUE CUJIIBI TOKA | 4.
3anucath B Tabnauny 1 cooTBeTcTBYMOIIEEe eMy HamnpsikeHue Ue.
3. AHaAJOTUYHbIE U3MEPEHUS, ONTMCAHHBIE B 1.3, MPOBECTHU JJIsI HECKOJIBKUX 3HAYEHU
CUJIBI TOKA.
4. Tlo panHbIM TaOiuibl | paccuuTarh BEIUYUHY YJIEIBHOTO CONPOTHUBIICHUS
npoBoAHUKA 110 popmyrie (2).
5. Paccuurarth aOCOJIIOTHYIO M OTHOCHUTENIbHBIE [MOTPEUIHOCTH HM3MEpPEHUI
(npunosxenue 1).
6. BoIoTHUTH aHAIOTUYHBIE NEUCTBUS s (DeXpesib, MAaHTaHWHA, KOHCTAHTAaHA.
Tabmuma 1

No I, A U, B p, Om'Mm?/M | TlapameTpsl
1 JIMaMeTp NMPOBOJHUKA!
2 d=...Mm
JUTMHA aKTUBHOM YaCTH:
3 l=....™
MJI01LAb CEUCHHSI
Cpeanee MIPOBOJIOKH:
&= 'Tf = DL
BHYTPEHHE COIPOTHUBIICHHUE




aMIepMeTpa
RA = ... A

6. CuemaiTe BBIBO/I.

KoHnTposibHbIe BOPOCHI
1.0T1 KaKuX BEIMYHH 3aBUCUT JIEKTPHUUECKOE CONPOTUBIEHUE IPOBOJHUKA?
2. Yxaxute QopMymy /Ui pacuera COPOTUBICHUS MO pa3MepaM IMPOBOIHUKA.
3.0T Kakux BEJIMYMH 3aBUCUT yJIETbHOE COIPOTHUBIICHHE MPOBOIHUKA?
4. HazoBUTE METOABI U3MEPEHUI CONPOTUBIICHUS IPOBOIHHKA.
5. 3amumure ¢GopMynbl IS ONPENEICHUS CONPOTHUBJICHHS IPOBOJHUKA B
TeXHUYECKOM MeToze? Kakue BeIMUYUHBI U3MEPSIOT B ’TOM METOAE?

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

Kpurepun ouieHku:

— OneHka «5» CTaBUTBCA, €CJIHM YyYaIIUKCA BBIIOJHIET padOTy B MOJHOM OO0BEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPCHUI;,  CaMOCTOSITCIIBHOW  pallMOHAJBbHO  MOHTHPYET  HEOOXOIUMBIe
00OpyZ0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHUSAX W PEKUMaX, 00SCIECUYNBAIOIINX
MOJIYYCHHUE TIPaBUJIBLHBIX PE3yJbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IMPABUI
0e30macHOCTH TPyJa;, B OTUETE MPaBUIBLHO M aKKypaTHO BBIMOJHSIET BCE 3allUCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHHS; TPABIIILHO BBITIONHSAET aHAIHU3
ITOrPELTHOCTEN.

— Omnenka «4» CTaBUTCA, €CJIM BBINOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JTONYIIECHBI JIBa-TPW HeAodeTa, He Oojiee OaHOM HerpyOol OIMMOKH ¢ OJIHOTO
HEeJI0ueTa.

— Omenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHGHHON YacTH TaKOB, IIO3BOJIIET TMOJYYUTh TPABWIBHBIC PE3YJIbTAThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPECHHUH ObUTH JOMYIIIEHBI OIITHOKH.

— OueHka «2» CcTaBUTCS, €CliM paboTa BBINMOJHEHA HE IOJHOCTBIO U 00BbEM
BBITIOJITHGHHON 4YacTH pPabOT HE IMO3BOJIAT CJeiaTh IPABUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPON3BOIMINCH HETIPABHIILHO.

JlaGopaTopHbie padoThI

JlaGoparopnasi pabGora Ne 8
HccaenoBanune 3aBUCUMOCTH TeMIIEPATYPHI HUTH JIAMIIbI HAKAJINBAHUS OT
HANPSKEHUs HA eé 3a:KuMax
Heanb padoTbl: pU yCIOBUSIX CBEUEHUS HUTH HAKAIMBAHUSl OINPEACIUTH €€
TEeMIIepaTypy.



IIpubopsl M NpPUHAMJIEKHOCTH. JaMna HakanuBaHua 220 B Ha moxacTaBke,
BoJibTMETp 220 B, ammepmerp 1A, peryaupyemsbiii UCTOUHMK nutanus 1 — 220 B,
OMMETp, COCTMHUTENbHBIE MPOBO/IA.

Kparkas reopus

DKCcnepuMeHTAIbHAS TIPOBEpKa HanOOoJee PacpOCTPAHEHHBIX OBITOBBIX JaMIl
HaKaJIuBaHUs MOIIHOCTBIO 25, 40, 60, 75, 100 BT moka3bIBaeT, 4TO UX CONPOTUBIICHUE
B xojiogHoM coctostHauu nipu 0 °C cocraBnster 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Om, cooTBeTCTBEHHO. Torjga OTHOILICHHE
«TOPSIUET0» COMPOTUBIICHUS K «XOJOIHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpeanem oHO cocrtaBisier 12,5. Jlamnbsl HakaauBaHUA
MorHOCTBEIO 100 BT ¢ 2010r. HE BBITyCKarOTCHI.

B pesynbpTaTe namna HakaJWBaHHS NPU BKIIOUYEHUU Pab0TaeT B AKCTPEMAIbHBIX
YCIOBUSIX TPU TOKaX, KOTOPbHIE MPEBBIIIAIOT HOMUHAIBHBIA, 4YTO MPUBOJIUT K
YCKOPEHHOMY M3HOCY HUTH HakKajia M MPEKJICBPEMEHHOMY BBIXOJly JaMIIbl U3 CTPOS,
OCOOCHHO TMpU TMPEBBINICHUSIX HaNpsbDkeHUs B nuTtaomieil cetu. Ilociegnee
O00CTOATENCTBO TIPU  JJIUTENIBHBIX MPEBBIIICHUSIX HAMpPsDKEHUST OTHOCUTEIBHO
HOMHUHAJIBHOTO MPUBOAUT K PE3KOMY COKPAIIECHUIO CPOKA CITY>KOBI JIAMITBI.

Cpok city»0bI JJaMITbl HAKJIMBAHUS KOJIEOJIETCS B IMIMPOKUX Mpeiesiax, IOTOMY
YTO 3aBUCHT:

- OT KauecTBa COCIWHEHHI B HJIEKTPONPOBOJKE M CBETWJIBHHUKE, . OT
CTaOMIIBHOCTH HOMUHAJIBHOTO HATIPSYKEHUS;

- OT HallM4yusl WIM OTCYTCTBHUSI MEXAHMYECKUX BO3JICUCTBUU Ha JIaMmIly,
TOJYKOB, COTPSICEHU, BUOPAIIHiA;

- OT TeMIEpaTypbl OKPYKAOLIEN CPEBI;

- OT THUIa IPUMEHEHHOT'O BBIKIIFOUATEIISI 1 CKOPOCTH HAapaCTaHUS BEJIMYHUHBI
TOKa MpH MoJja4ye MUTAHKS Ha JIAMITY.

[Ipu mpomomkuTeIbHON paldoTe JIaMIbl HAaKaJWBaHUS €€ HUThb Hakajga Mo
BO3J/ICMICTBUEM BBICOKOW TeMIEpaTyphbl HarpeBa MOCTEINEHHO UCTIAPSIETCs, YMEHbIIASICh
B IMaMeTpe, pBETCs (Meperopaer).

UemMm BbIllIe TEMIIEpaTypa HarpeBa HUTHU Hakaja, TeM OOJIbIIIE CBETa W3JIy4aeT
namra. [Tpu 5ToM MHTEHCHBHEE MPOTEKAET MPOIECC UCTIAPEHUsI HUTHU, U COKPAIACTCs
CpPOK CiIyxkObl jammbl. [loaToMy mis jJamMn HakKaJdMBaHUsI YCTAHABJIMBACTCSl Takas
TeMmrepaTypa Hakajla HUTH, IPU KOTOPOil oOecreuynBaeTcs HE0OX0AuMasi CBETOOT1aua
JIaAMTIBI U OTIPeIeNIeHHAs TTPOIOJKUTEITLHOCTD €€ CITY>KOBI.

CpenHsisi IpOAOIKUTEILHOCTh TOPEHUS JIAaMITbl HAKAJIMBAHUSI TIPU PACUYETHOM
HanpsbkeHuu He npesbiiiaetr 1000 gacos. [Tocne 750 yacoB ropeHusi CBETOBOM MOTOK
CHUXaeTcs B cpeiHeM Ha 15%.

Jlammibl HaKaTMBAHUS OY€Hb YYBCTBUTEIIBHBI JaK€ K OTHOCUTEIILHO HEOOIBIIINM
MOBBIIICHHUSIM HATIPSKEHUS: TIPU TIOBBIIIIEHUH HANPSKEHUSI BCEro Ha 6% CPOK CITyKObI
cHmwkaeTcss Baoe. [lo 9ToM mnpuymHE Jammbl HaKaJIMBAaHMS, OCBEUIAIOLIUE
JIECTHUYHbBIE KJIETKH, JI0BOJIBHO YaCTO MEPEroparoT, TaK KaK HOYbIO JIEKTPOCETh MaJlo
Harpy)keHa 1 HanpspKeHUE MOBBIIICHO.

CorynacHo KJIacCMYECKOW B3JIEKTPOHHOM TEOPUU METAJUIMUYECKHE IMPOBOJHUKHU
UMEIOT KPUCTAITMYECKYIO CTPYKTYpY. B y35ax kpucraminueckoi peméTku HaXoAsaTCs
MOJIOKUTENIbHBIE MOHBI, @ B IMPOCTPAHCTBE MEXKIYy HOHAMU HMEIOTCS CBOOOJHBIE



"

AJIIEKTPOHBI,  KOTOPbIE  COCTaBJISIOT  "AJNEKTPOHHBIM  ra3",  3amoJHSIIOUIUN
KpUCTAJUIMUECKYI0 pemérky. CBOOOJIHBIE SJIEKTPOHBI, KaK W MOJEKYJbl rasa,
COBEPILIAIOT Xa0THYECKOE OECIOPSA0YHOE JIBHXKEHHE, CKOPOCTh KOTOPBIX 3aBUCHUT OT
TeMriepaTypbl. IIpy 3TOM KaKIplii ONMHMCBHIBAET CIIOXKHYIO TPACKTOPHIO, MOJAOOHYIO
TPACKTOPUH MOJEKYJbl ra3a WIM YacTHIIbI, COBEPIIAONIEH OPOYHOBCKOE JBHKEHHE
(puc. 1).

BceneactBue 6ecniopsA0YHOCTH TEIIOBOTO JBUKEHHS KOJIUYECTBO IJIEKTPOHOB,
JIBUKYIIMXCA B JIFOOOM HAINpaBJIEHWHU, B CPETHEM BCETJa PaBHO YUCTY DJIEKTPOHOB,
nepeMenaronmMxcss B MPOTUBOMOJIOKHOM HampasieHud. [loaToMy, B OTCYTCTBUU
BHEILHETO TIOJI, CYMMAapHBIM 3aps]l, MEPEHOCUMBIM JJIEKTpOHAMHU B JIOOOM
HaIpaBJCHUM, PaBEH HYJIO, T.€. B METAJJIE HET AJIeKTpuueckoro Toka. [lpu cozganuu
Pa3HOCTM NOTEHIHMAJIOB HAa KOHIAX METAJUIMYECKOIO IPOBOJHUKA, B IPOBOIHUKE
HOSIBJIIETCA DJIEKTPUUECKOE TM0JIe, MOJ JAEHCTBHEM KOTOPOTO 3JIEKTPOHBI OOpPETyT
YAaCTUYHO  YNOPSJOYECHHOE JBWIKEHHWE B  HANPABICHHUH, IPOTHUBONOJIOKHOM
HaIPaBJICHUIO MOJs (T.K. AJIEKTPOHBI 00JIajal0T OTPULIATENILHBIM 3apsoM). [TloaTomy
IpU HAJIMYUU BHELIHErO MOJIA (PAKTUYECKOE ABMXKEHHE 3JIEKTPOHOB MPEICTABISET
co00il CyMMy OECHOpAIOYHOIO0 W YHOPSAJOYEHHOIO JBHKEHUW, YTO MPUBOAHUT K
NOSIBJIEHUIO TPEUMYILECTBEHHOI'O HAIPaBJICHUs JBHKEHUS. KOIMYeCTBO 3JIEKTPOHOB,
JOBIKYIIUXCA TPOTHUBOMOJIOKHO TOJII0, OyAeT OO0jbllIe KOJWYECTBA 3JIEKTPOHOB,
NepeMENaloNIMXcsl B HAMpaBJIE€HUW TIOJsI, CIIEI0BAaTEIbHO, BO3HUKAET IIEPEHOC
AIIEKTPUYECKOr0 3aps/ia B HANpPABJICHUH, IPOTHUBOIOJIOXKHOM IONK0, KOTOPBIM H
Ha3bIBAIOT JJIEKTpUUECKUM TOoKoM. Ha puc.10 mpencraBieHa TpaeKTOpUs JBUKEHUS
AJIEKTPOHA B MPUCYTCTBUU JIEKTPUYECKOTO ITOJIS.

[Ipy HanuMuuu MOJIA HAa KAXKABIM JJIEKTPOH ACUCTBYET CHUJIA pAaBHASl €U, IOL
JIEVCTBUEM KOTOPOU JJIEKTPOH JABUXKETCS YCKOPEHHO. [Ipu cBoeM NBUKEHUU DIEKTPOH
CTJIKUBAETCA C MOHAMHM KPHUCTAJUIMYECKOW pemeTKkH. B MOMEHT yaapa 3JeKTpoH
OTJAeT 4YacTh WJIH BCIO PHEPruro moHam. Ilocie 3Toro cHoBa MOJ JIEWCTBHEM CHII
AIIEKTPUYECKOTO TMOJS YCKOPSAETCS, YBEIUYMBAET CBOIO CKOPOCTb M CHOBa IIpHU
CJIEIYIOLIEM COYIAPEHUU C MOHOM OTIIA€T CBOIO SHEPTHIO OCTOBY KPUCTAJNIMYECKON

5

a J

Puc.1. TpaexkTopus nBWXKEHHs JIEKTpoHA: a) 0e3 mojs; 0) B AJICKTPUUSCKOM
I10JI€ HAIPSIKEHHOCTHIO E.

DHeprus, NnepeJaHHas MOHAM KPUCTAJUIMYECKOW PEIIETKH, MPEBPAIACTCS B
HHEPrUI0 OECHOPAIOYHOI0 KO1e0aTeTbHOTO JIBUJKEHHUS HOHOB, T.€. B TEIUIO. JTHU
CTOJIKHOBEHHMSI MPUBOAAT K 3aTPYAHEHUIO HANPABJIECHHOI'O JBH)KEHUS AJIEKTPOHOB, K
CO3JIaHUI0 COMPOTUBIICHHS. C TOUKHM 3pEHUS KIIACCUYECKOM JIEKTPOHHOW TEOpUU J1Ba
daktopa: 1) ywacTue DSJIEKTPOHOB B XAOTHYECKOM [BIDKEHMHM (Hapsiay cC
HaIpaBJeHHbIM) U 2) HAJIMYUE COYJAPEHUMN AIEKTPOTE] C MOHAMH KPUCTAITMYECKON




1.

2.

pPEUIETKH BOCIPUHUMAETCS KaK dJIEKTPUUYECKOE COMPOTHUBJICHUE MPOBOJAHUKA
AIEKTPUUECKOMY TOKY.

C yBenuueHueM TeMIlepaTypbl BO3pacTaeT CKOPOCTh XaOTHYECKOrO JIBHXKECHHS,
a TaKKe YHCIIO COYJAPEHUU 3JIEKTPOHOB, YTO JOJDKHO MPUBECTH K YBEIUUYECHUIO
CONPOTHUBJIEHUS TPOBOJHUKA.

OKCHNEPUMEHTAIBHO  YCTAHOBJIEHO, 4YTO JUII  METaUIOB  YBEJIMYCHHE
COMPOTHUBJIEHUS C TEMIEPATYPON BBIPAKAETCS 3aBUCUMOCTBIO:

B, =Ry(1+ at) (1)

rne Ro — comporusnenue mnposogHuka npu Ttemmepatype 0°C, Ry —
COMPOTHUBJICHUE MPOBOJHHUKA TpU Temriepatype t, «— TepMuueckuii kKodPpPuiueHT
CONPOTHUBJICHUSI JAHHOTO METAJIa, OH IOKAa3bIBAET HA KAaKyK YacTb H3MEHSACTCS
CONPOTHUBIIEHHE TIPOBOJHMKA NpH Harpese ero Ha 1°C. Y 4McThIX MeTauIoB mopsaxa

107 l/ I'PpafiyC |y cnmaBoB menbie. Y BoOJb(pama, H3 KOTOPOTO M3rOTOBJICHA HUTh
ucciexyemMoi nammsl 4,8-103°C 1,

N3 popmynsl (1) MOXKHO ONpENeNIUTh TEMIIEPATYPY PACKaIEHHOW HHUTH, €CIIU
W3BECTHBI €€ CONpOTHBIICHNE R Ipu 3TOM Temneparype u COpOTUBICHUE HUTH Ry ipn
temmneparype 0°C:

__ Rg—Rq

IHopsinok BbINOJHEHHS PAadOThI

Homunanenas [Hanpsbxkenue Temmne-
pomocts U, B Cua MOIIHOCTh Comnpotusrenne b0 YP?
No JIaMIIbI, TOKA B ’ P HaKaJia
P B noTpebisiemMas [HUTH Hakana R,
onbITaj-, bT ImamMIie N t,
imammion P, Bt |Om
I, A 0
C

N3mepbTe 3JEKTPUYECKOE CONPOTUBIECHUE HUTH JIAMIIbl HAKATUBAHUS [IPU KOMHATHON
TEMIIepaType ¢ NOMOIIBIO OMMETPA.
Cobepute 31eKTPUUECKYIO IIENb COTJIaCHO CXEME:



Puc. 2. Cxema ycTaHOBKH

2. Boruncnure 3HaueHue Ry AieKTprUuecKoro COMpOTUBIICHUS HUTHU JIAMITBI
npu 0 °C. Tepmuueckuit KOIQPHUIMEHT o DIEKTPUYECKOIO COMPOTUBICHUS
BOJIb(pama Ipu 3HAYCHUSIX TeMIiepaTypsbl, 0iau3kux k 0 °C, paBeH npuMepHO
4,8-103°C,

3. [Toaxar0YnTE YCTAaHOBKY K MCTOYHUKY MHUTAHMS, COOIIOAs MOJISPHOCTD.
N3mepbTe crily TOKa B 1IENU MU pa3HbIX 3HaueHusX U Ha KOHIIaX HUTH HaKaJIWBaHUS
JaMIIbl OT MUHUMAJIBHOTO CBEUEHHMS JO MAKCUMaJIbHOTO. BhIunciuTe s1eKTprudecKoe
CONPOTUBJICHUE R; HUTU JTaMITbl B HATPETOM COCTOSTHUU:

U
RI -
I
4. IIo HaﬁHGHHBIM SHAYCHUAM JBJICKTPHUYCCKOI'O COIIPOTHUBJICHUS HUTHU JIAMIIbL Ro,

Ri ¥ W3BECTHOMY 3HAYEHHUIO TEPMHUYECKOTO KOd(DPUIIMEeHTa 3IIEKTPUUECKOTO
COMPOTHUBJICHUSI BOJIb(PpamMa BBIYUCIUTE Temreparypy t HUTH jammbl mo (opmyse
_ Re—Rq
B 2Ry |
5. OueHnTe TpaHUIBl MNOTPEUIHOCTEN W3MepeHuil. Pe3ynbTaThl U3MEpeHUN U
BBIYHCIICHU 3aHECUTE B OTYETHYIO TaOIUILy.
6. [TocTpoiiTe rpadmk 3aBUCUMOCTH TEMIIEpaTypbl HUTU HAKaJUBAaHUS OT
HaIpPsDKEHUS Ha ee 3aKuMax.
1. CruemaliTe BBIBOJI.

KoHTpoJsbHBIE BONIPOCHI

1. [ToyeMy »BIEKTpUYECKOE COMPOTUBJICHUE METAUIOB 3aBUCUT  OT
TeMnepaTypbl?

2. KakoBbl OCHOBHBIE MCTOYHHMKH NOTPEIIHOCTEM HU3MEPEHUU B JaHHOM
AKCIIEPUMEHTE?

3. [Touemy B nmaHHO# pabOTe IEKTPUUYECKOE COMPOTUBIICHUE HUTHU JIAMITHI
Ipyu KOMHATHOW TeMIeparype MOXKHO CUHUTATh TMPUOIU3UTEIHLHO pPABHBIM €€
ANEKTPUUYECKOMY cornpoTuBieHuto mpu 0°C?

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

Kputepuu ouenku:



— OneHka «5» CTaBUTHCA, €CIIM YYAIIUNUCS BBIMIOJHIET padOTy B MOJHOM O0BEME C
coOMoIeHneM  HEOOXOAMMOM  TMOCHENOBATEIbHOCTH  IMPOBEACHUS  ONBITOB |
U3MEPEHUN; CaMOCTOSITEIbHOM ~ palMOHAJIbHO  MOHTUPYET  HEOOXOJMMBIC
00OpyZI0OBaHUE; BCE OMBITHI MPOBOAUT B YCIOBHUSX U PEXKHMaX, 00CCIECYMBAIOIINX
MOJIYYEHHE TPABWIBHBIX PE3YJIbTATOB U BBIBOJOB; COOJIIOAACT TPEOOBAHUS MPaBUII
0€30MacHOCTU TPyAa; B OTUETE MPABUIBLHO W aKKypaTHO BBIMIOJHSIET BCE 3alluCH,
TaONHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; TIPABIIIBHO BBITIONHSICT aHAIH3
MOTPEIIHOCTEM.

— Onenka «4» CTaBUTCS, €CJIM BBITIOJHEHBI TPeOOBAaHUS K OLEHKH «5», HO ObLIU
JOMYIIEHBl JIBa-TpU HeJouera, He Oojee OJHOM Herpyool OmHOKH U OJIHOTO
HEJ04YeTa.

— Omnenka «3» craBuTCs, eciu paboTa BBHINOJHEHA HE MOJHOCTHIO, HO 00bEeM
BBIIIOJIHEHHOM YacTU TaKOB, II03BOJIAET IIOJYYHWTh IMPABUJIBHBIE PE3YJIbTATBl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS ONbITA U U3MEPEHUM ObLIN JTOMYIIEHBI OIIUOKH.

— OueHka «2» cTaBUTCS, €CliM paboTa BBINOJHEHA HE IOJHOCThIO U 00bEM
BBITIOJTHEHHON YacTh pabOT HE TMO3BOJIAT CHAeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTBITHI, U3BMEPEHUS, BHIYUCIICHUS, HAOII0ICHUS TPOU3BOIUIINCH HEMPABUIIBHO.

JlabGopaTopHbie padoThI

NucTpyknuonHas kapra K jjadoparopHoii padore Ne 9

Tema 3ansaTus: onpenenenne K111 anexrpudeckoro HarpeBaTenst BOBbI.

Heap 3aHATHA: HAYYHUTHCSA, OKCIEpUMEHTanbHO  ompenensats  KIIJI
AIEKTPUYECKOTO HArpEeBATENS BOJIBI.

Ilepen HayasioM 3aHATHA HeoOXoauMo 3HATh: 4yTo Takoe KIIJ Temmosoro
JIBUTATEJIS, 10 KaKOW JopMyJie OH PacCUUTHIBAETCS.

Ilocie oxoOHYAHMSI 3aHATHA He00X0AMMO YyMeThb: paccuuTheiBaTh KIIJ
AIIEKTPUYECKOTO HArpeBaTesl BOIBI.

Oo6opynoBanme: komneroTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.

MoJekynbl COCTOST U3 aTOMOB TO €CTh JUISL TOTO YTOOBI Pa3AEIUTh MOJIEKYJIbI
Ha aTOMbI HAJO0 OCJIAOWUTh CUJTy MPUTSHKEHUS aTOMOB M BBINOJIHUTH padOTy TO €CTh
NoTpaTtuTh dHepruto. [Ipu oObequHEHNN aTOMOB B OOpa30BaHUU MOJIEKYJ SHEPIHs
OTIEIACTCS.

HpI/I CropaHuu TOIINIMBA OTACACTCA OHCPIHA. Tonnusom Ha3bIBACTCA roproyucec
BCIICCTBO, HCIIOJIB3YEMOC B KAa4CCTBC HCTOYHHKA IIOJIYUCHHA  TCIUIOTHEI B
OHCPIreTUYCCKUX, IMMPOMBINIJICHHBIX W OTOIMUTCIIbHBIX YCTaHOBKAX. B 3aBucumoctu ot
THUIIA peaKuHﬁ, B PE3YyJIbTaTC KOTOPLIX BbLIACIIACTCA TCIIOTA W3 TOIUIMBA,
pasindyarOT opeaHuvyeckoe u ﬂdepﬂoe monJjueo.



B oprannueckux TOIIMBAaX TEIUIOTA BBIAEISIETCS B PE3YJIbTAaT€ XMUMHUYECKON pPEaKIINU
OKHCIICHHS €T0 TOPIOUMX YacTel MpU y4aCTUH KHUCIIOPOJIa, a B SIAEPHBIX TOILIMBAaX — B
pe3ynbTaTe pacnaja ACJICHUS sIep TSHKENbIX 3JIEMEHTOB (ypaHa, INTyTOHUS U T.1.).

Knaccudukanums  opraHM4ecKuX  TOIUIMB [0 arperaTHOMY  COCTOSIHHMIO.
TonnuBo ArperaTHoe COCTOSIHUE
TBepnoe Kunkoe ["a3000pa3Hoe
[IpupoaHoe JlpoBa, Topd, Oypbie Hedtn [IpupoHbIii ra3

Y KAMEHHBIE YTJI,
AQHTPALIUT, TOPIOYUE
CIIaHIIbI

HckycctBeHHOE | [peBECHBIN Yrob, Ma3syT, kepocuH, I"a3b1 HEDTAHOM,
MOJIYKOKC, KOKC, OCH3MH, COJIIPOBOE KOKCOBBIH,
YIOJIbHBIE U MacJio, ra3ouJb, T€HEPATOPHBIN,
TopdsHbIC OPUKETHI IIEYHOE TOILIMBO JIOMCHHBIM, T'a3
MOI3€MHOM
razodukanuu

N3mepenue KIIJ[ ycTaHOBKYM € 3JEKTPUYECKUM JIBUTaTesieM. Bbl MOMHUTE, YTO
KITJ (xo3>dumment moie3Horo AeMCTBHsI) HA3bIBAETCS OTHOIICHUE TIOJIE3HOM
paboThI K MOJIHOM padoTe, BBIPAXKEHHOE B MPOLEHTAX:

N=Qu/A,, (1)

rjae rae A3 — pabota Toka B BoJJoHarpeBarese 3a BpeMs T- onpeaensercs no Gopmyse:
A3=1-U—r, (2)

rae Qn —KOJIMYECTBO TEIJIOThI, KOTOPOE MOIILJI0 HA HarpeBaHue KajJopuMEeTpa U BOAbI
B HEM OT TEMIIEPATYPHI t1 O TEMIIEPATYPHI 7!

QH = Cp'Mg: (tz— tl) + Cx'Mg: (tz — tl) (3)

ITocne noacranoBku (2) u (3) B popmyay (1), mosydum 3HaUCHUE

Onpeaenenue KM anekrpuyeckoro
HarpeBaTena BoAbI

U=

-

NopamerTpsl ToKa B
IAEKTPHYECKOM LLenu

- B

KTIT:

— (cgmg + cpemy ) (tz—tq)
I'U-t ’

NapameTpsl BOAb!
"u.: 1 ‘; i : 1
V= 1.95 a
Iy = <0 ) e

o= 4200 i) ONHACAHME YCTAHOBKH

BUPTYaJbHOM
J1adopaTopHOii padoThI

MOpaMeTPbl KAAOPUMETDa
me=| 0z
o= %20 JIw/(ke'K)

MarepraA KaaopumeTpa
© BMOMMENA

DKClepuMeHTaIbHAas
YCTaHOBKa MpeACTaBleHa

iMeds



Ha pHUCYHKE. B TmpaBOM HWKHEM yINy MpPEACTaBIEHA NAHEIb «IapamMeTpbl
KaJIOpUMETpPa» BBIOOp Maccy KaJlOpUMETpa M Maccy BOJbI, KoTopasi OyJeT B HEM.
[Tanens: «Marepuan KaJoOpUMeETpa» - IJIsl BBIOOpAa MaTepualia: Medb, ATIOMUHHMA,
CTaJlb, Keye30. BpIie ecTh MaHenb «ImapaMeTphl BOIBDY, TIAE MOXHO BBIOPAThH
HavyaJbHYIO TeMIEPaTyphl BOJbI U €€ O0BHEM.
CrneBa maHelb «ImapaMeTpa TOKa B AJEKTPUUECKON 1enHy, OJaroaaps KOTOPOd MOKHO
BBIOpaTh HAMPSKEHUE, KOTOPOE CO3JAET UCTOYHUK TOKA. C MOMOIIBI0 KHOMKHU «ITYCK»
HAYHETCSl TMPOLIECC HarpeBaHUE BOALI B KaJOPUMETPE, JOXKIABIIUCH, KOTJa
TeMIiepaTypa JOCTUTHET TEeMIIepaTypbl KUIEHUsS (TEPMOMETP PACIOJIOKEH clieBa )C
MOMOIIbIO KHOTKK Tay3a MOXKHO OCTaHOBUTH TMpoliecc M 3adUKCUPOBATH BpeMs,
MOKAa3aHHOE B KpallHEM HIKHEM IIPaBOM YTIIy.
Hcnonb3yss TNpENCTaBICHHYK) YCTAHOBKY, JOCTUTAeTCs LEJb  IOCTAaBJICHHOU
1abopaTopHOIl paboTHI.

I11aH BBINOJIHEHUsS PA0OTHI
1. Ilepeitnute o cebutke https://www.youtube.com/watch?v=6PIvTC3-ObE
MPOCMOTPUTE BHUACOYPOK KOTOPBIM TOSICHUT, KakuM o00pa3oM MPOBOAUTCS
naboparopHas paboTa B peasIbHBIX YCIOBUSIX.
2. Ilepeiinute o cebuike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBIMOJIHSWTE MOCJIEN0BATEIBHOCTD JEUCTBUM, OMIMCAHHBIX HIXKE.

1. 3ananue. Paccuumaiime KII/] snekmpuueckozo nazpeeamens 600ul
1. 3anmycTuTh BUPTYaJIbHBIN CTEH]T
2. BoiOparh BemecTBO, U3 KOTOPOIO M3TOTOBJIEH KAJIOPUMETP, €r0 Maccy M 00BEM
BOJIbI B COOTBETCTBUU C HOMEPOM BapHaHTa, COBNAJAIOLIEM C MocienHel nudpoit mo
CIUCKY TPYIHIIbl, OH HAXOJAUTCS B KOHLIE JOKYMEHTA.
3. BpiOpaTth (IpOM3BOJIBHO) HAaYyaJbHYIO TEMIIEpaTypy BOJAbI M HaNpsOKEHUE Ha
VCTOYHHKE TOKA.
3 3HayeHus BCeX U3MEPEHHBIX (3aJaHHBIX) BEJIUYHH 3a1IMCaTh B TAOJIHILY.
4 Kuonkoit «I1YCK» HauaTte HarpeBaHue BOABI U IIPEKPATUTH €r0, HA)KAaB HA KHOIKY
«ITAY3A» mnpu pocTtwxeHUM TeMmiepaTypbl kuneHus. [lpu HeoOXxomumocTH
MTOBTOPEHUS AKCIIEPUMEHTA BOCTIOJIb30BaThCsI KHONKON «CBPOC.
5. 3anucaTh B Ta0JIMIly BpeMsi HAarpEBaHMs M KOHEUHYIO TEMIIEPATypy BOJBI.

BemecTBo 3Ha4veHune nmucathb 0e3 OkpyriaeHus!!!
KaJIOpUMETpPA
Y nenbHas VY nenvHasa
TENJI0EMKOCTD TENJI0EMKOCTDb BOJBI Cyp ,
BEIIIECTBA JIx/ (xr- °C)
KaJIOpUMETpa Cis
JIx/ (xr- °C)
Macca kanopumeTpa O06BEéM BonbI V, 11
MK, KT
Cuna toka I, A Macca BoabI My, KT
Hanpsoxenue U, B Hauvanbnas
Temneparypat g, °
C
Bpemsi HarpeBaHusy Koneunas




T, C Temmneparypa ty, o C

6. BeIlnoHUTE BBIYUCIICHMUS.
7. B BBIBOJIE YK@KUTE MOJyYEHHBIN pe3ynbraT uamepenus KII/I.

KoHTpoJibHBIE BONIPOCHI

1. Kakoe konmuecTBO TEIIOTHI Qyp paccesioch B OKpyKarouryro cpeny? CKOJIBKO
MIPOLIEHTOB COCTABJISIET 3TA BEJIMYMHA OT KOJMYECTBA TEIUIOTHI, BHIJICIUBIIETOCS B
HarpeBaTeIbHOM dJIeMEHTE?

2. U3menutcs nu KIIJl nHarpeBatens, eciid yBeJIMYUTh BPeMsl HarpeBaHusi (HarpuMmep,
1o noxyyaca)? Ecnu ga, To kak? OTBeT 000CHYMHTE.

Hauanpnbie JAHHBIC 110 BAPHAaHTaM K 3aJaHUSM

['pynna BemectBo Macca kanopumetpa | O6BEM BOJIbI
KaJIOpHMETPA
1 JKeNe30 0,2 xr 2n
2 aJIFOMUHUI 0,2 xr 1n
3 Meab 0,2 kr 21
4 cTajlb 0,2 kr 27
5 JKeIe30 0.4 xr 27
6 aJIFOMUHUU 0,4 xr I n
7 MEJb 0,4 xr I n
8 cTaib 0,4 xr I n
9 JKeNe3o 0,5 xr 11
0 AJTIOMUHHI 0,5 kr In

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

Kpurepuu ouenku:

— OueHka «5» CTaBUTHCA, €CIIM YYallluKCs BBIMOJHIET padoTy B MOJTHOM OOBEME C
COONIO/ICHNEM  HEOOXOJMMOW  TOCJIENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  palMOHAIBHO  MOHTHPYET  HEOOXOAUMBbIe
00OpyIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKMMaX, 00CCIIEUNBAIOIINX
MOJTydYeHHE TPABWIBHBIX PE3ylbTaTOB U BBIBOJOB;, COONIOAAET TPEOOBaHWsS MPaBUI
0e30MacHOCTH TpyZa; B OTUETE MPABUIBHO W AKKYpaTHO BBHIMOJHSET BCE 3aIMCH,
TaOJINLbI, PUCYHKH, YEPTEKHU, rPAPUKHU, BBIYUCICHUS; IPABUIIBHO BBINOJIHAET aHAIU3
MOTPEIIHOCTEM.

— Ouenka «4» CTaBUTCS, €CJIM BBHIMOJTHEHBI TPEOOBaHUS K OLIEHKH «5», HO OBbLIH
JIOTIYIIEHbI JIBa-TPH HeAouYeTa, He Oojee OAHOW HerpyOoil ommOKM HU OJHOTO
HEeJ0YeTa.




— Onenka «3» craBuTCs, ecid paboTa BBHINOJHEHA HE MOJHOCTBIO, HO 00bEM
BBITIOJIHEHHOM YacTH TaKOB, IO3BOJIAET IMOJYYUTh MpPABWIbHBIE PE3YNbTAThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUM ObLTH JOMYIIIEHBI OIITHOKH.

— Omenka «2» CTaBUTCS, €CAU paboTa BHINOJHEHA HE TMOJTHOCTBIO W 00BeM
BBITIOJTHEHHON YacTu pabOT HE TMO3BOJIAT CHAelaTh MPAaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHMS, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMIINCH HETIPABHIIBHO.

JlaGopaTopHbie padoThI
JlabopaTopHas padora Ne 10
JKCNEePUMEHTATBbHOE ONpeae/ieHre yIeJbHOIr0 CONPOTHBJICHUS MMPOBOJIHUKOB

Leab padoThi: onpenenuTh cpeHee 3HaUCHHEe TEMITEpaTypHOTro KO3 dullueHTa
CONPOTUBJICHUSI ME]IH.

I[IpubGopbl U NPUHAAJIEKHOCTH: TPUOOp IJIsi ONMpPENeNCHUs TEMIIEPaTypHOIO
kKod(duIeHTa CONMPOTHUBJICHHUS  METAJIOB, Bbimpsamurens BC-24M, Habop
MPOBOJAHUKOB, aMIIEPMETP, BOJIBTMETP, TEPMOMETP TEXHUYECKUH, KOMIUIEKT
IPOBO/JIOB.

KPATKAA TEOPUA
XapakTEepUCTUKON NPOBOMSAIIMX CBOWCTB Marepuaia NPOBOAHUKA SIBISIETCA
YAENBHOE CONPOTUBIIEHUE, T.€. CONPOTUBIICHUE MTPOBOAHUKA, UMEIOLIETO MTONEPEYHOE
CEUCHHE, PABHOE EIWMHMIE IUIOWAIW, W JJIMHY, PaBHYIO €AuHUIE IuHbL. Ecin
POBOIHUK C YENBHBIM COTPOTHBIICHMEM [ MMEET 1Mo Beei mmuue | onmmakoBoe

CEUEHUE S, TO €ro COMPOTUBIEHHE MOKET OBITH IOJACYUTAHO 10 HOpMyIIe

I (1)
R= pg
YI[eHBH()e COIMPOTHUBJICHUC IIPOBOJHHKA 3aBUCHT B O6H1€M cIyda€ OT MHOI'MX
(aKTOpOB: TEMIIEPATYPHI, MEXaHHUECKHUX Ie(hOpPMaIHii, HATPSHKEHHOCTH MAarHUTHOTO
mojrs1, B KOTOPOC IIOMCHICH IIPOBOJHHMK, M T.II. OTH 3aBUCUMOCTH IMUPOKO
HCIIOJIB3YCTCA B I/I3MepI/ITeJII>HOI71 TECXHUKEC U aBTOMATHUKCE.
3aBUCHUMOCTD COIIPOTHUBJICHUA OT TCMIICPATYPhI B O6H.[CM BHUJC MOXKCET 6BITB

BBIpAaKCHA MHOT'OYJICHOM
_ 2 2
R, =Ry [L+at —to) +Bt —t)* +..] (2)
rpe o u B - CpeHUE 3HAYeHUs TEeMIIepaTypHBIX KOA(PPHUIIMEHTOB, ONMPEACTIEeMBbIX
OIBITHBIM IIyTEM, Rto 51 Rti - compoTtuBienus npu HadanbHOU (1)) 1 KoHeunon (t1;)

Temrneparypax. B HeOOnbIIMX WHTEpBajaX HM3MEHEHHs TeMmIepaTyp 4acTo ObIBaeT
JIOCTATOYHBIM MPU PacyeTe OrpaHUYUTHCA JBYMS WieHaMH psaja Gopmydsl (2). B atom
ciydae popMyIia JiJisl OnpeeaeHs] CONMPOTUBICHUS UMEET BUJL:

R, =Ry, [L+ oty —to)] (3)

3HaueHuss Ol HE SBISIOTCA IOCTOSHHBIMM M H3MEHSIOTCS C H3MEHEHHUEM



TEeMIIepaTyphl, OTHAKO B HEKOTOPBIX TEMIIEPATYPHBIX HHTEPBaAIaX 3TOT KOIPPUIUEHT

MOKHO XapaKTepHU30BaTh CPEIHUM 3HAUCHHEM TeMIIepaTypHOro K03 dulueHTa.

[Ipumensemsiii B pabore mnpubop (puc. 1) s
OoTIpeNie]ICHUsT  TeMIeparypHoro koddduimenta wMeau
cocrout u3 karymku 1. Karymka npencrasmser coboi
KapTOHHBIA Kapkac 2, Ha KOTOPbIH HAMOTaH MEIHBIN
IIPOBO/I C TAKOBOM HU30sinreil. KOHIbI mpOBOAAa BBIBEJAEHBI K

3 5

3a)KMMaM 3, YCTaHOBJIEHHBIM Ha IJTACTMAaCCOBOM KOJIOJKE 4. v
B or1olf KONoOnIKe 3akperyieHa CTEKJsiHHAsg MpoOHMpKa, B N
KOTOPYIO BCTaBJIEH Kapkac KaTymku. CBepxy B KOJOJIKE N
MMEETCd OTBEpPCTUE S5 Uil TEPMOMETPA, U3MEPSIOLIErO "
TeMriepatypy kartymku. [Ipubop momemaror B cocyl C
BOJIOM. B cocyne wumeercs »diEKTpUYECKash CHUpaib C =
BBIBE/ICHHBIM HaBepx KJIIEMMaMH. [Toxcoennus = 1
3JIEKTPUYECKYIO CHUpallb K HMCTOYHUKY TOKA, HArpeBarOT N
BOJly B COCyJE€, NEPUOJUYECKHA CUWTHIBAS I[MOKAa3aHUS
TEPMOMETPA H  U3MEPSAL OMMETPOM  CONPOTHUBIICHUE u
KaTYIIKH.
Puc. 1
HOPAJTOK BBIIIOJIHEHHUE PABOTHI.
JKCNepMMeHTanbHoe onpeaeneHue TemnepaTypHoro
KoathhuumeHTa ConpoTMBIEHUS NPOBOAHNKOB
OF oc MOTE‘!.
u\l"”"n 4
e i ) L MPOBOAHMKG
N\ v 7/ - é— _ Medb
4 - 194:? §’._9° = ANKOMUHNIA
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1. IlogroroBbTe B TETpaau TAONMILy ISl 3alHCH PE3yJbTaTOB HU3MEPEHUN U




BBIYUCIICHUI.
Tabnuua

Ne |UB |t,, [loA|R LA 1 t,C° | R, |a, a,
-1 -1
/T Co OMm OM rpan rpaj

2. 3arneiite B cocya BOAy Ha 2/3 BBICOTHI cocyla. BHMMaHue: 3aiuBas BOOy B
COCy, MPUMUTE MEPBI K TOMY YTOOBI BOJIa HE MOMaJia BHYTPb MPOOUPKH.

3. BcraBbTe B MpOoOMpPKY TEPMOMETP.

4. BbDKJAaB HEKOTOPOE BpEMsl, MOKa BBIPOBHSIIOTCA TeMIeparypa BOABI U

KaTyIIKK IPHOOpa, 3auIInTe oKa3aHus TepMomerpa .
5. H3meppre C mOMOIIBIO aMImepMerpa cuiay Toka lg M paccuuraiiTe
COIPOTUBJIEHUE KATYLIKH Rto NOJIB3YsICh 3aKOHOM OMa, W 3alMIINTE pe3yJIbTaThl B

Ta0IuIy.
6. [TogkmrounTe ciMpalib K MICTOYHUKY TOKA M YCTAHOBUTE HaIPshKEHUE HEe OoJiee

5B.
7. Cnenute 3a MOBBIIEHWEM TeMIlepaTypbl Karymku. Korga temmeparypa

KaTymku okaxercs kparHoit 10 t.e. 1;=30, 40, 50 C° um3mepwpTe cuimy TOKa M

pacCUMTaiTe CONPOTHBICHHE KATYIIKWA. Pe3ynpTaThl HW3MEpPEHWUH 3aluIlnTe B
Ta0IuILy.

8. Hcmoms3yst pesynbrarhl mepBoro omeita ¥ tpex mnocienyrommx (1, R;)

BBIYHMCIIUTE [JI1 KaXKIOTO OMbITa 3HAYCHHWE TEMIIEpaTypHOro KoddduimenTa
COMPOTUBJICHUSI MeJIU 110 (popMmyIie:

i to
R, - At

KOTOpasi BbIBEICHA U3 3aBUCUMOCTH (3).

9. Haligute cpeaHee 3Ha4€HHE TEMIIEPATYPHOTO KO3PPUILIMEHTA COMPOTUBICHUS
Meau O .

10. Haueptute rpaduk 3aBucumoct R ot temneparypsl U (B Macmirat6e).

KOHTPOJIBHBIE BOITPOCBHI

1. Yro Ha3bIBaeTCS TEMIIEPATYPHBIM KOA(D(DHUITUEHTOM COTIPOTUBIICHHS?

2. YnenbHas TPOBOJMMOCTh TIPOBOAHWKA. (DU3MUECKUH CMBICT, €IUHUIIBI
U3MEPEHHUs], OT YEr0 OHA 3aBUCHUT?

3. KakoBa 3aBUCHUMOCTb  yJACJIBHOTO  CONPOTHBJICHUS  TPOBOJHUKA  OT
temmeparypbl? UeM xapakTepu3yeTcs 3Ta 3aBUCUMOCTD?

4. TemneparypHbii K03huimeHT conpoTtuBiaeHus. UTo OH XapaKTepHu3yeT, OT
Yero OH 3aBUCUT. B kakux eauHuiiax uamepsiercs?

5. 3aBUCHUT JIU CONPOTHUBIICHUE MPOBOJHUKA OT TeMIeparypbl? Eciu 3aBUCUT, TO



KaKoBa 3Ta 3aBUCUMOCTh? OOBSICHUTH (PU3UUECKUN CMBICI ATOTO SIBJICHUSI.

6. Kak n3MeHHUTCS CONPOTUBIICHHE MMPOBOJHUKA C MOBBIIICHUEM TEMIIEPaTypbl U
nodyemy? MateMaTudeckoe U rpaduueckoe N300pakeHUe dTOW 3aBUCUMOCTH.

7. CpaBHUTb 3aBUCUMOCTh HM3MEHEHHUS CONPOTUBICHUS  METAJUIMYECKUX
MIPOBOJTHUKOB M JJICKTPOJIUTOB OT TemmepaTypbl. OOBSCHUTH (U3UKY SBICHUH,
MOPOXKAAIOIINX 3Ty 3aBUCHUMOCTb.

8. OnmcaTp MOCIEAOBATEIBLHOCTh JACHCTBUN OIpEAeIeHUsT TEeMIepaTypHO
3aBUCUMOCTH COMPOTHUBIICHUS B XOJI€ BHITIOJTHEHUS JTaOOpaTOPHOU pabOTHI.

9. Usmenutcss nM TeMmmepaTypHbI KO3((UIIMEHT CONpPOTUBICHUS, €CIU
ONpENENATh €ro IO YIAEIbHOMY CONPOTUBICHHIO, a HE MO HU3MEPSIEMOMY
CONPOTHUBJICHUIO?

10.3aBucuT 1 TeMIiepaTypHbIi KO3(PGUIUEHT COMPOTUBIEHUS OT Marepuasa
COIIPOTUBIICHUS.

11 .B ueM ¢usnueckuii CMbICI CONMPOTUBIEHUS NpoBOAHUKA? OT Yero OHO
3aBUCHT?

12.Hanummure 1 0OBSICHUTE MATEMAaTUYECKYIO 3aBUCUMOCTb CONPOTHUBJIECHUS OT
MaTepuasa U pasMepoB CONPOTHUBJICHHUS.

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

Kpurepun onenku:

— Omnenka «5» CTaBUTHCA, €CJIM YYAIIUNUCA BBITIOJNHIET paboTy B MOJHOM OOBEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHU;  CaMOCTOSITEJIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJIUMBbIe
000pyZI0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHUSAX U PEKUMaX, 00ECHEUNBAIOIINX
MOJIyYeHHE TPABUJIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS IMPABUI
0e30macHOCTH Tpy/a; B OTUETE MPaBWJIBHO M aKKypaTHO BBIMOJHSET BCE 3alliCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TPA(UKH, BHIYUCICHHS; TIPABIIIBHO BBITIONHSAET aHAIH3
IIOIPELIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBITIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIH
JOMYIIEHBl JIBa-TPU HeJoueTa, He Oojiee OaHOM HerpyOod OIMOKU UM OJIHOTO
Hel04eTa.

— Omnenka «3» cTaBUTCA, eciM paboTa BBIMOJHEHA HE TOJHOCTBIO, HO 00BeM
BBITIOJITHCHHON YacTH TaKOB, II03BOJIACT ITOJYYUTh TIPABWIBHBIC PE3YJIBTaThl M
BBIBOJIBI: €CJTH B XOJI€ TIPOBE/ICHUS OTBITA U U3MEPEHHM ObUTH JOMYIIEHBI OIITHOKH.

— Ormenka «2» CcTaBUTCS, €CAU paboTa BBHINIOJHEHA HE TMOJTHOCThIO W 00BbeM
BBITIOJITHEHHON YacTH pPabOT HE TMO3BOJIAT CJeiaTh MPaBUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPEHMS, BEIYMCIICHUS, HAOIIOICHUS POU3BOIUINCH HETIPABIIIBHO.

Tema 3.3. DjieKTpUYeCKHil TOK B Pa3JIHYHbIX Cpeaax

YcrHblii onpoc (YO)



1. Kakue OpiBaloT BeliecTBa MO THUILY MPOBOJUMOCTH 3JIEKTPUUYECKOTO TOKa?
Onpenenenue.

Kakue BemecTBa OTHOCATCS K OJTyIPOBOAHUKAM?

Kakas cBs3b CyIlIEeCTBYET B MOIYITPOBOIHUKAX ?

Kakue noiBH>KHbIE HOCUTEIN 3apsAI0B UMEIOTCS B YUCTOM HOJIYIIPOBOJHUKE?

YTo npor30UIET IPHU BCTPEUE IEKTPOHA C IBIPKO1?

Kakue HocuTenu 3apsiga SBISIOTCS OCHOBHBIMHM B IOJYNPOBOJHHKE C
AKLIEITOPHOW MMPUMECHIO, & KAKUE B MOIYIPOBOJIHUKE C JOHOPHON NPUMECHIO?
7. Kak mo-apyroMy Ha3bIBalOTCS  TMOJYNPOBOAHUKKA C  JOHOPHBIMH U

aKIIEITOPHBIMU PUMECIMHU?

8. Kaxk o6pa3zyercs p-n-nepexon?

Q. Kakoii nepexo/1 Ha3bIBAIOT NPSIMBbIM?

10. Kak ycTpoeH moyiyipOBOJHUKOBBIN AHO?

11. W3 4ero cocTouT TpaH3UCTOp?

12. Yo Takoe Bakyym?

13.  Yto Takoe TepMOIIEKTPOHHAS YMUCCHSI?

14.  YcTpoilcTBO M MPUHLMUIT paOOTHl BAKYYMHOIO TMO/A.

15. BousbTamnepHas XxapakTEpUCTHKA BAKYYMHOI'O JUO/1a

16.  Yro Takoe aneKTpoHHBIHN my4ok? U ero cBoiicTa.

17.  TlpuHuun paboThl JIEKTPOHHO-ITy4eBOM TpyOKu. M €€ npuMeHeHue.
18. Kakwme BemecTBa OTHOCATCS K DJICKTPOJIATAM?

19. Yo Takoe sneKTpudecKas JUCCOIHUAIIHS?

20. Yro Takoe pekoMOWHaIIUSA?

21. Yro Ha3bIBAIOT HOHHOW MPOBOIUMOCTHIO?

22.  Yro takoe snekrponus? Kak on mpoucxoaut? U ero npumeneHue.
23. OOpscHeHue 3akoHa dj1ekTpoausa. 1 ero hopmyna.

24.  Ompenenenue 3apsiaa anekTpoHa. M ero gpopmyina.

25. Kak MOXXHO c/ienaTh BO3IyX MPOBOJTHUKOM?

26. Kak mpoucxoauTh HOHU3aIus raza?

27. Kax npoucxoaut pekomOuHaius raza?

28. Uto Takoe ra3oBbIi pa3psia’?

29. OmnpeneneHre caMOCTOSTEIBHOTO U HECAMOCTOSITEIBHOTO Pa3psI0B.
30. Kak npoucxoauT MOHU3ALMS HIEKTPOHHBIM y1apoM?

31. Yro Takoe mia3ma?

ook own

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

Kpurepuu ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPKAHUE MaTepuasa

YETKO Y MPABWJIHHO JaHbl ONPEAETICHUS U PACKPBITO COJIEPKAHUE TTOHSITUI, BEPHO
MCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOCHUH,
OTIBITOB

OTBET CAMOCTOSITEIIBHBIN, NCITOIH30BAHbI paHee MPUOOPETECHHBIC 3HAHUS.



OtMmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHHe MaTepuaia

B OCHOBHOM TPABWJIBHO JTaHBI OTPE/ICIICHUS TIOHSITHI U UCTIOIh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHUs TTOHATUH HETIOJHBIE, IOMYIICHB HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHUSI, HEOOTbIINE HETOYHOCTH IIPU UCIIOJIL30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3UIIHSI
MTOHUMAFOIITHH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e y4eOHOTro MaTepHraia, HO U3JI0KEHO (parMeHTapHO,
HE BCET/la MOCIeA0BaTEIbHO

onpeieSIeHUs] MOHATUN HEIOCTATOYHO YETKUE

HE KCIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbBI OITMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJB30BAHUH HAYYHOUW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OIMTMOKN B ONPEICTICHUY TIOHITHH, PY UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TectupoBanmue (T)

I Bapuanr.

1. KakuMu HOCUTEISAIMHU 3J1. 3apsi/ia CO3AAETCS ANEKTPUUECKUI TOK B MeTaax?
A. DIIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMMU.

b. ITonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMM.

B. DnektpoHaMu U JbIpKaMH.

I'. ITonoXUTEILHBIMU HOHAMHU, OTPUIIATETLHBIMUA HOHAMHU U DJIEKTPOHAMM.

J. ToJIbKO 3JIEKTpOHAMH.

2.Kakoil MUHUMAaJIbHBIN MO A0COIIOTHOMY 3HAYEHHUIO 3aps]l MOXKET ObITh IEPEHECEH
IEKTPUYECKUM TOKOM UY€PE3 ANEKTPOIIUT?

A. ex1,6-10 %K.

B. 2e~3,2:10 °Ku.

B. JIt000i1 CKOJIb YTOJHO MaJIbIi.

I'. MuHMManbHbBIN 3apsi 3aBUCUT OT BPEMEHH ITPOIYCKAHMS TOKA.



J. 1 K.

3. Kakumu HOCUTEISIMU 31, 3apsifia CO3AAETCS SIEKTPUISCKUN TOK B PACTBOPAX WIIH
pacruiaBax 3J€KTPOJIUTOB?

A. DJIEKTpOHAMU U MOJOKUTEIHHBIMU HOHAMMU.

b. [TonoXuTeTpHBIMH U OTPHUIIATSIIEHBIMIA HOHAMM.

B. [TonoxuTenpHbIMA HOHAMHU, OTPUIIATEILHBIMU HOHAMH U JICKTPOHAMH.

I'. TosbKO 3EKTPOHAMH.

J1. DnekTpoHaMu U AbIpKaMHU.

4 Kaxkue neicTBUS 3J1. TOKa BCETa COMPOBOXK/IAIOT €ro MPOX0XKIAECHHE Yyepes JIo0bIe
cpennl?

A. TenoBoe.

b. Xumnueckoe.

B. MaruutHoe€.

I'. TenmnoBoe U MarHUTHOE.

/1. TenmoBoe, XMMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 mpeacTaBieHo cxeMaTuueckoe n3oopaxkeHue tpanzucropa. Kakoi
uu(ppoit Ha HeM 0003HAYEH SMUTTEP?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeToB A — I HET IPaBUIIBHOTO.

6. Kakum TUom npoBogumMocTy 00J1a/1at0T MOJIYIPOBOIHUKOBbIE MaTepHalibl 0e3
npuMecen?

A. B OCHOBHOM 2JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOI.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MoHnHo1.
. He mpoBOAAT 3JIEKTPUUYECKUAM TOK.

7. KakuMm TUTIOM MPOBOAMMOCTH 00J1a1at0T MOTYITPOBOIHUKOBBIC MaTEPUAIIBI C
JOHOPHBIMH PUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonnoM.

J. Takue maTepuaibl HE MPOBOIAT NEKTPUUECCKUM TOK.

8. Kakoil u3 npuBeIcHHBIX Ha pUC. 2 TPapUKOB OTPAXKAET 3aBUCUMOCTD yJIETbHOTO
CONMPOTHUBJICHUS MOJYIPOBOJHUKA OT TEMIEPATYPbHI?

A. 1.

b. 2.



B. 3.
I 4.
9. Ilpu NpOXOKAECHUU Yepe3 KaKUE CPEAbI ANEKTPUUECKOr0 TOKA MPOUCXOJUT EPEHOC
BerecTna’?

A. Yepes MeTauibl U OJIYIPOBOJHUKH.

b. Uepes nmoaynpoOBOIHUKHU U PACTBOPHI DJIEKTPOIIUTOB.

B. Uepes pacTBOpHI 31EKTPOJIUTOB U METAILIIBL.

I'. Yepes ra3sl 1 NOTYyIIPOBOIHUKHU.
J1. Uepes pacTBOPHI AIIEKTPOJIUTOB U Ias3bl.

10. B ogHOM ciiy4ae B repMaHuid JOOABUIIM MATUBATIEHTHBIN ocdop, B IpyroM —
TpEeXBaJCHTHBIN rajuimii. KakuM THIIOM MPOBOAMMOCTH B OCHOBHOM 00J1a1aJ1
IIOJIYIIPOBOJHUK B KaXJI0M ciydae?

A. B nepBoM OpIpOYHOM, BO BTOPOM DJIEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 00oux ciayyasix 3J€KTpOHHOM.

I'. B 06oux ciaydasix JbIpOYHOM.

J1. B o0oux cirydasx 351€KTPOHHO-ABIPOYHO.

11. Kak u3MeHHUTCA Macca BEIIECTBA, BBIICIUBIIECTOCA HA KATOI€ IPU MTPOXOKICHUN
AJIEKTPUYECKOTO TOKA YEPE3 PACTBOP JIEKTPOJIUTA, €CJIM CUJIa TOKA YBEITUUUTCS B 2
pasa, a Bpemsi €ro NpoX0KJICHHsS] YMEHbIIUTCA B 2 paza?

A. YBennuurcs B 2 pasa.

b. YBenuuutcs B 4 paza.

B. He uzmenurcs.

I'. YMmenbures B 2 pasa.

. YMenbmmtcs B 4 pasa.

12. B nmpouecce smekTpoausa "+" HOHBI IepeHecan Ha Kkaton 3a 2¢ "+" 3apsn 4K, -
" HMOHBI IEPEHECTN HA aHOJ TaKoM ke o moayito "- " 3apsan. KakoBa cuia Toka B
enu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpa¢ukoB, IpUBEACHHBIX Ha PUC. 3, COOTBETCTBYET XapaKTEPUCTUKE
MOJYNPOBOJHUKOBOTO AM0/1a, BKIIFOUEHHOTO B MIPSIMOM HAMNpPaBJICHUU?
A. 1.

b. 2.
B. 3.
I.4.
. Cpeau otBeTOB A — ' HET MpaBUIIBHOTO.



14. Kakyto 13 cxeMm, MoKa3aHHbIX Ha pUC. 4, ClIelyeT NPeNovecTb sl UCCIEeIOBAHUS
3aBUCUMOCTH MPSAMOIO TOKa JUO0/Ia OT HAMPSKEHUS U KaKylo — JJIsl UCCIIEA0BAHUS
3aBHCHUMOCTH OOpaTHOTO TOKa AMOAA OT HAMPSKCHUS?

A. lns 060uX uccne0BaHu clielyeT BEIOpaTh cxemy 1.

b. Jlnst o6oux ucciaenoBanuii caeayeT BEIOpATh cxemy 2.

B. 11 vicciienoBaHusl 3aBUCUMOCTH MPSMOI0 TOKA JUO0J1a OT HANPSKEHUS CIEAYET
BBIOpATh cxeMy 1, 111 00OpaTHOTO TOKa — cXeMy 2.

I'. 1ns vicciienoBaHus 3aBUCUMOCTH MPSMOI0 TOKA JUO0J1a OT HANPSKEHUS CIEAYyET
BBIOpATh CXeMy 2, i1 00OpaTHOTO TOKa — cXeMy 1.

. Cpenu otBeToB A — I HET TPAaBUIIBHOTO.
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Puc. 4
II BapuaHT.

1. Kakumuy HOCHUTEISIMHU 3J1. 3apsAa CO3AAETCS AIEKTPUUECKUN TOK B
MTOJTYTIPOBOJHUKAX ?

A. DIIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.

b. [lonoXuTenbHbIMA U OTPHULIATEIbHBIMA HOHAMM.

B. DnextpoHaMu U JbIpKaMH.

I'. [TonoXuTEeAbHBIMA HOHAMHU, OTPULIATETbHBIMU HOHAMH U 3JIEKTPOHAMH.
J. TOAbKO 3JIEKTPOHAMM.

2.Kakoil MUHUMAaJIbHBIN IO a0COIIOTHOMY 3HAUEHUIO 3apsi]l MOKET ObITh IEPEHECEH
IIEKTPUYECKUM TOKOM 4Yepe3 MeTasun?

A. e=1,6-10 K.

B. 2e~3,2-10 *Ku.

B. JIt060i1 CKOJIb YTOJTHO MaJIbIi.

I'. MuHMManbHbIN 3apsi 3aBUCUT OT BPEMEHHU MTPOIYCKAaHUS TOKA.

J. 1 K.

3. Kakumu HOCUTENSIMHU 3J1. 3apsijia CO3AaeTCs AICKTPUUECKUIN TOK TIPU
AIIEKTPUUYECKOM pa3psijie B razax?

A. DIEKTpOHAMH U TIOJIOKUTETLHBIMU MOHAMM.

b. ITonoXuTenbHbIMU U OTPUIIATEILHBIMU HOHAMH.

B. ITonoxuTeabHbIMU HOHAMH, OTPUIIATEIBHBIMA HOHAMU U 3JICKTPOHAMM.
I'. TosibKO 3EKTPOHAMH.

J. DnekTpoHaMu U AbIpKaMH.

4.Kakue neicTBus 3J1. TOKa HaOJI0Iat0TCs MPU MPOITYCKAHUH €T0 Yepe3 pacTBOP
AIEKTPOIHUTA?

A. TenoBoe, XUMUYECKOE M1 MarHUTHOE JICHCTBUS.

b. XumMuyeckoe 1 MaruHuTHOE JCHCTBUS.

B. TenjoBoe u MarHUuTHOE JICUCTBHUS.

I'. TenigoBoe U XUMHUYECKOE JACUCTBHUS.

J1. TonbKO MarHuTHOE JICHCTBUE..

5.Ha puc. 1 npencraBieHo cxeMaTHUecKoe n3oopaxeHnue Tpansucropa. Kakoii
udpoit Ha HeM 0003HaYEH KOJUIEKTOP?

Al

b. 2.



B. 3.
I'.4. . Cpenu orBeTOB A — I' HET MPABUIIBHOTO.

6. Kakum Tumom npoBogumMoctu 00J1a/1a10T MOIYIPOBOIHUKOBBIE MaTepHalibl 03
npumecein?

A. He npoBOJSAT RJIEKTPUYECKHI TOK.

b. MonHoM.

B. B paBHOU Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. B OCHOBHOM JBIPOYHOM.

J1. B OCHOBHOM 3JIEKTPOHHOM.

7. KakuM TUIIOM IPOBOAMMOCTH 00J1aJ1at0T OTYTIPOBOJHUKOBBIE MaTEPHUAIIbI C
aKLEITOPHBIMU [TPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM ABIpOYHOM.

B. B paBHOU Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. MonHoOM.

/1. Takue maTepuansl HE MPOBOJAT IIEKTPUUECKUH TOK.

8. Kakoil U3 npuBeICHHBIX Ha pUC. 2 TPAPUKOB COOTBETCTBYET 3aBUCUMOCTH
YAEIBbHOTO CONPOTUBIIEHUS PTYTH OT TeMIepaTypsl (IpU TeMIiepaTypax, OJU3KUX K

a0COJIFOTHOMY HYJIIO)?
A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeToB A — I' HET MPAaBUIIBHOTO.

9. B xakux cpenax npu nNpoxXoKAECHUH YepPE3 HUX AJIEKTPUUECKOr0 TOKa IepeHoca
BEIIECTBA HE MPOUCXOUT?

A. B meTtannax v noaynpoBOJIHHUKAX.

b. B nonynpoBoHUKAaX U pacTBOPax AJIEKTPOJIUTOB.

B. B pactBOpax 3j1€KTpOIUTOB U METAJLIAX.

I'. B razax u noiaynpoBOJHUKAX.
J. B pacTBOpax 3JIEKTPOJINTOB U Ta3ax.

10. B ogHOM ciiyuae B oOpaser repMaHusi J0OABUIIM TPEXBAJIICHTHBIN UHIWMA, B IPYTOM
— IATUBAJICHTHBIN 00p. Kakoit Tvm npoBoaAMMOCTH TTpeo0IaaeT B KAKIOM cirydae?
A. B nepBOoM JbIpOYHOIL, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 060ux ciayuasx 371eKTpOHHOM.

I'. B 060oux ciaydasx JbIpOYHOM.

J1. B 000oux ciy4asix 3JIeKTPOHHO-IBIPOYHOM.



11. Kak u3MeHuTCs Macca BEIIeCTBa, BHIICIUBIIETOCS HA KaTOE MPU MPOXOKICHUN
AIIEKTPUUECKOTO TOKA YePe3 PACTBOP AEKTPOJIUTA, €CIIU CUila TOKA YMEHBIIUTCS B 2
pa3za, a BpeMsl ero IMpoxo0KJIeHUs BO3pacTeT B 2 pasa?

A. YBenuuuTcs B 2 pasa.

b. YBenuuurtcs B 4 paza.

B. He nsmenurcs.

I'. YMenbmures B 2 pasa.

J1. YMmenbmmtes B 4 pasa.

12. B pouecce anekrpoiunsa "+" noHbl epeHecan Ha katoj 3a 2¢ "+" 3apsan 4K,
" HMOHBI MEPEHECTN HAa aHOJ TaKou ke 1o moayito - " 3apsan. KakoBa cuiia Toka B
ernu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

I 0.

13. Kakoii u3 rpaukoB, IPUBEICHHBIX HA PUC. 3, COOTBETCTBYET XAPAKTEPUCTUKE
MOJIyIIPOBOJHUKOBOIO TMO/1a, BKIFOYEHHOTO B OOpaTHOM HaIpaBiIeHUN?

A. 1.

b. 2.

B. 3.

I'.4. JI. Cpeau orBeTOB A — I' HET IPABUIIBHOTO.

14. Kakyro u3 cxeM, MOKa3aHHbIX Ha pUC. 4, CIEAYET NPEANOYECThb sl UCCIEAOBAHUS
3aBUCUMOCTH MPSAMOI0 TOKa U0/ OT HANPSKEHUS U KaKyro — JUIs UCCIEA0BAHUS
3aBUCUMOCTH OOpATHOI'O TOKA JM0J]Ia OT HAMPSIKEHUS?

A. Hu oiMH U3 NpUBEIEHHBIX HUKE OTBETOB HE SIBJSIETCS MPABUIBHBIM.

b. 1ns uccnenoBaHusl 3aBUCUMOCTH MPSMOTO TOKA AUOJIA OT HAMPSKEHUS CIeAyeT
BBIOpATh CXeMy 2, ik 00paTHOTO TOKa — cxemy 1 .

B. Jlnsg uccnenoBaHusi 3aBUCUMOCTH MPSMOT0 TOKA AUOJIAa OT HAMIPSIKEHUSI CIIEYET
BBIOpATh cxemy 1, 111 00paTHOTO TOKa — cXeMy 2.

I'. Inst o6oux cimydaeB cieayeT BoIOpaTh cxemy 2.

. g oboux ciaydaeB cliefyeT BHIOpaTh cxemy 1.

3

1 Puc.1
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Kontpomupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Puc. 4

JIP2, JIP4, JIP23, JIP30




Kaoum Kk Tecram:

Bapuasnr 1

Ne Bonpoca 1/23(4]/5/6|7]8]9 [10]11]12|13|14

Hpaguibnbiii | I A/ B B|[ A/ B/ A/B|A | b | B|b|B | B
0TBeT

Bapuant 2

N
w

Ne Bompoca 1

> |
w
w
=
o
>
>
w
=
=
w

IpaBuiabubiii | B| A | B
oTBeT

Kpurepun onenku:

— «2» BBICTABIISIETCA 00yUYarOIIEMYCsl, €ClIU HaOpas MeHee S5 0aIoB;
— «3» BBICTaBIISIETCS O0yUaronemycs, 3a 8-6 6amios;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 11-9 6anos;

— «5» BeICTaBIISIETCS OOyUaromemycs, 3a ooyee 12 6amios.

3aganus 1 camMocTosiTeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOICHU)

DIIEKTPUYECKHUIN TOK B METAJIJIAaX, B JICKTPOJIUTAX, Ta3aX, B BAKyyMeE.
DIIEKTPOIU3.

3akoH anekrponusa Papanes.
DIJIEKTPOXUMHUYECKUIN SKBUBAJICHT.

Bubl razoBeIX pa3psiaoB.
TepMOd3JIEKTPOHHAsL SMUCCHUSL.

[Lna3zma.

CoOcTBeHHas U TPUMECHAsT TPOBOIUMOCTH.
. P-n mepexo.

10.TTpumeHeHne moIynpoOBOTHUKOB.
11.TTorynipOBOTHUKOBBIE TTPHOOPHI.

CoNOOR~WODE

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

Kpurepun ouenku:

OtMmeTka «5»

MOJIHO PACKPBITO CO/ICPKAHUE MaTepuaa

YETKO U MPABWIBHO JIaHbI ONIPEACIICHUS U PACKPBITO COJIEPKAHUE MOHSITUI, BEPHO
MCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISL IOKa3aTeIbCTBA UCTIOJb30BaHbI PA3INYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OITHITOB

OTBET CAMOCTOSITEIIbHBIN, NCIIOIB30BaHbl paHee MPUOOPETEHHbBIE 3HAHUS.



OtMmeTka «4»

PacCKpbITO OCHOBHOE COJIEpKaHHe MaTepuaia

B OCHOBHOM TPABWJIBHO JTaHBI OTPE/ICIICHUS TIOHSITHI U UCTIOIh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHUs TTOHATUH HETIOJHBIE, IOMYIICHB HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJI30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3UIIHSI
MTOHUMAFOIITHH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e y4eOHOTro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/la MOCIeA0BaTEIbHO

onpeieSIeHUs] MOHATUN HEIOCTATOYHO YETKUE

HE KCIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbBI OITMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJB30BAHUH HAYYHOUW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHM

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOASIIETO U KOHKPETUIUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopHnas padora Ne 11
OnpenesieHue 3JIEKTPOXUMHYECKOT0 IKBUBAJIEHTA ME/IH.
Heab padorei: HayunuThbcs U3MEPSITH AIEKTPOXUMUYECKUE IKBUBAJICHTHI BEILIECTB

O0opyaoBaHme: BEChI JJIIEKTPOHHBIE, AMIIEPMETP IIKOJIbHBIN, Yachl, BEITPSIMUTEINb HA

4,5B 2A, peocrat 6 Owm 2A, ximroy,
3JIEKTPOIUTUYECKAS BAHHA, PACTBOP
MEJIHOTO KYIIOpoca, g | Bempawrens BEHTHJIATOP-
HarpeBaTenb, COEIMHHUTEIILHBIE

IPOBOJA.




[Ipouecc, mpu KOTOPOM MOJIEKYJIBI COJIEH, KHCIOT U LIENOYEN NPU PACTBOPEHUH B
BOJE WM JIPYTUX PACTBOPUTENSAX PACMANAIOTCA Ha 3apsHKEHHbIE YaCTULIBI (MOHBI),
HAa3bIBACTCA JJIEKTPOJIUTHUECKON TUCCOUMALMEN; OJYYUBILINUKCS IIPU 3TOM PacTBOP C
MOJIOKUTEIBHBIMUA U OTPULIATETLHBIMU MOHAMH HA3BIBAETCS JIEKTPOIUTOM.

Ecau B cocy/i ¢ 37EKTPOIUTOM MTOMECTUTH TIACTUHBI (JIEKTPOIbl), COEAMHEHHBIE C
3)KUMAMH HCTOYHHMKA TOKa (CO3[aTh B DJIEKTPOJIMTE AJIEKTPUUECKOE IIOJIE), TO
MOJIOKUTEbHbIE MOHBI OYIyT JABUIaThCsi K KaTONy, a OTpPHUILIATEIbHBIE - K aHOAY. Y
IIEKTPOJOB MPOUCXOAAT OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, IIPU 3TOM Ha
IIEKTPOJAX BBIJIEISAIOTCS BEIIECTBA - MPOILYKTHI PEAKLUH.

Jnsa  snektpoim3a chnpaBeanuB 3akoH MDapages: Macca BbLIeJUBIIEr0OCs
BeLeCTBA HA JJIEKTPOJe NPSAMO NPONOPUHMOHANBbHA 3apsiny Q, mpomeamemy
yepes JJIeKTPOJINT:

m=kg (1)

m=kIt (2
rae K - 2IeKTpoXMMHYECKU SKBUBAJICHT - KOJUYECTBO BEUICCTBA, BBIACICHHOE TIPU
NpOXO0XKJIeHNN 4yepe3 ekTpoauT 1 K anexkrpuyectBa. s kaxa0ro BemiecTsa 3Ha-
4yeHue K ecTh MOCTOSIHHAS BEJTMYHHA.
M3mepuB cuily TOKa B LIENHU, COCTABJIEHHOM IO CXEME, BPEMS €ro IPOXOXKICHU U
Maccy  BBIIENMBIIErocs  Ha  KaToJ€  BEIIECTBA,  MOXHO  ONPEIEIUTh
AIEKTPOXUMHUYECKUN SKBUBAJIEHT U3 NiepBoro 3akona dapazes:

k=m/(It) (3)

IMopsinok BbINOJIHEHUSI PA0OTHI:
1. BeiOpaTh 0JiHy U3 MEAHBIX TUTACTHH 3a KaTO/.
2.0npeaenuTs Maccy METHOM TIJIACTUHBI (KaToja ) /10 OMbITA.
2. Cobpatp 1enp, ykazaHHYIO Ha pUC. 1, aKKypaTHO OIyCTUTbH 3JIEKTPOABI B PACTBOP
MEJHOr0 Kyropoca u ¢ OMOIIbI Pe0CTaTa yCTAaHOBUTH CHITy TOKa 1 A.
3. 3adukcupoBatb BpeMms {=10 mum.
4.Pa30MKHYTb 11€Tlb, BRIHYTh KAaTOAHYIO TJIACTUHKY, CMBITh C HEE OCTaTKa pacTBOpa U
BBICYIIUTH BO3JI€ BEHTHJIATODPA.



5. B3BeCUTh BBICYIIEHHYIO IJIACTUHY C TOYHOCTHIO 0 10MT.
6. 3HaueHME TOKA, BPEMsI OIIbITa, YBEIMYCHUE B MACCe KATOAHOW IUIACTUHY 3aIIMCaTh B
TaOJUIy U OTIPEICIIUTD JIEKTPOXUMUYECKUI SKBUBAJICHT 10 popmyre (3)

Macca karona Macca OIeKTpo £x %
OIIBIT I’ A J0 OIIbITa IIOCJIC OIIbITa OTIO. BpeMﬂ XHMHH.
BEIIIECTBA t(c) SKBUBAJIC
m; (ke) ma (ke) m; (k2) e

Ounenka norpeuHocTei.

k=-"0,
I -t
OTHOCUTENBHAS TOTPEITHOCTD: K =M+l + & = Am + ATI + % .
m
Am=0,05 2.
A1I=0,1 A
At=20 c.

OueHnute B mpoliecce MpOBeACHUS padOThl HAUOOJBIINE JOMYCTUMBIE OUIUOKU
MIPU U3MEPEHUM MAacChl, TOKa U BPEMEHU. BhIUKUCINTE OTHOCUTEIBHYIO TOTPEIIHOCTb,
HaMIUTe MaKCUMAJIBHYIO TOMYCTUMYFO MOTPEIIHOCTD TPHU ornpeaesieHuu K.

Ak =K.

ITocne aTtoro naercs pe3yaprar B BUje: k =k + Ak

onbima

CpaBHHUTE MOITYYEHHBIN pe3yabTaT C TAOJIUYHBIM.

KoHTpoJsibHBIE BOIPOCHI.
UTO Takoe MEKTPOJUTHYECKAS TUCCOUUALMS, DIEKTPOIN3?
OOBsicHUTE, KakK MPOUCXOAUT PA3NI0KEHHUE BOJIbI DJIEKTPUUECKUM TOKOM?
Kax npoucxonut papunupoBanue?
Cdopmynupyiite nepBoiii 3akoH Dapasest.
l'anpBaHOCTETHS.
l'anpBaHOIIACTHKA.
Urto takoe 3/]C nonspuzanuu?
YTo Takoe EMKOCTb aKKymyJisitopa?

Nk wdE

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

Kpurepun oueHku:

— OueHka «5» CTaBUTbCA, €CIIM YYalllUKCs BBIMOJHIET pabOTy B IOJIHOM OOBEME C
coOMoIeHHeM  HEOOXOAMMOM  MOCIENOBATENbHOCTH  IMPOBEACHUS  ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  palMOHAJIBHO  MOHTHUPYET  HEOOXOAMMBbIE
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKUMaX, 00ECIEUMBAIOIIUX
MOJy4Y€HUE TMPaBWIBHBIX PE3yJIbTaTOB U BBIBOJOB; COOMIOAAET TPEOOBaHUS MPaBUI




0€30MacHOCTH TpyZa; B OTYETE MPABUIBHO W AKKYpPaTHO BBINOJHSET BCE 3aIMCH,
TaOJINIbI, PUCYHKH, YEPTEKHU, rPaQUKH, BIYUCICHUS; IPABUIBHO BBIMOJIHIET aHAIN3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIHM BBIIOJHEHBI TPEOOBAaHHUA K OLUEHKH «5», HO ObLIA
JIOTIYIIEHBI JIBa-TPH HeAo4YeTa, He Oojee OAHOW HerpyOoil ommOKHM HU OJHOTO
HEJ04YeTa.

— Ouenka «3» cTaBUTCA, €ciaM pPabOTa BBHINOJIHEHA HE IOJIHOCTbIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, IO3BOJIAET IOJYYUTh MPABWIbHBIE PE3YNbTATHl U
BBIBOJIbI: €CJIU B XO/I€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBINOJHEHA HE IOJHOCTBIO M 00BEM
BBINIOJITHEHHOM 4YacTh pabOT HE MO3BOJIAT CHENaTh IPAaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUSI, HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

Tema 3.4. MaruuTHoe moJie
Ycrnblii onpoc (YO)

Kax BO3HHMKAIOT MarHUTHBIE B3aUMOJCHCTBUS?

Yrto Takoe MarHUTHOE TT0JIe, YEM OHO CO3acTCs?

CBolicTBa MAarHUTHOTO MOJIS.

JIeliCTBHSI MATHUTHOTO T10JI HA PAMKY C TOKOM.
KonuyecTBeHHast XapakKTepUCTUKA MAaTHUTHOTO TTOJIS.

YTo mpuHATO 3a HANPABJICHUE BEKTOPA MAarHUTHOW MHTYKITHH ?
[IpaBusno OypaBumKa.

Uro onpenensieT npaBuiio OypaBunka?

. Kak n300paxaror MarHuTHbIC TTOJIS?

10 Yrto Takoe TMHUM MAarHUTHON WHTYKITHH ?

©oo~NoahkwNE

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

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PacCKPBITO COJCPIKAHUE MaTepHraia

YETKO Y MPABWIBHO JIJAaHBI OMIPEICIICHUS U PACKPBITO COJEp KaHUE MTOHSATUM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOICHUH,
OTILITOB

OTBET CAMOCTOSITEIHHBIN, UCITOJIH30BAHBI paHEE IPHUOOPETCHHBIC 3HAHMSI.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEAEIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN



OTIpEe/ICIICHHS TIOHSATHI HETIOIHbBIC, JOIYIICHBI HE3HAYUTEIbHbIC HAPYIIICHHUS
MOCJICIOBATEILHOCTH U3JIOKEHUS, HEOOBIINE HETOYHOCTH MPH UCTIOJIB30BAHUN
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAFOIITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHU€e yueOHOro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCer/la MOCIeA0BaTEIbHO

OnpeieSICHHs] TOHSATUN HETOCTATOYHO YETKUE

HE KCIOJb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJI30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHSATHM

MPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOJSAIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITMOKW B OTIPE/ICTICHIUH TIOHSATHH, PY UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

1. Kakoe siBjieHue Ha0J/101a€eTCs B onbITe JpcTenaa?

A) B3auMOJIECTBHE TPOBOJHUKOB C TOKOM;

b) B3aumojieiicTBUE IBYX MarHUTHBIX CTPEJIOK;

B) moBOpOT MarHUTHOM CTPENIKU BOJM3U TIPOBOJHUKA C TOKOM.

2. Bo3Jjie NpoBOHMKA C TOKOM PaCNoJIOKeHa MATHUTHAs cTpesika. Kak
U3MEHHUTCH ee HAllpaBJIeHHe, eCJIM U3MECHUTh HANIPABJICHHE CUJIbI TOKA?
A) nosepuercs Ha 90°;

B) nosepHercs Ha 360°;

B) noseprercs Ha 180°,

3. [ToueMy MAarHMTHasi CTPEJIKA OBOPAYMBaeTCsA BOJIM3H NPOBOAHUKA ¢ TOKOM?
A) Ha Hee IeliCTBYeT MarHUTHOE I0JIE;

b) Ha Hee AeCTBYET AIEKTPUUECKOE MOJIE;

B) Ha Hee AelicTBYeT cuila NPUTSHKEHHUS;

I') Ha Hee AeMCTBYIOT MarHUTHBIE U DJIIEKTPUYECKHUE MOJIS.



4. Kakasi cBsi3b CylIECTBYeT MeKAY JIeKTPUIECKUM TOKOM M MATHUTHBIM
noJiem?

A) MarHMTHOE TOJI€ CYIIECTBYET BOKPYT HEMOABUKHBIX 3aPSAKEHHBIX YACTHII;
b) MaruuTHOE MOJIE CYIIECTBYET BOKPYT JIIOOOTO MPOBOJAHUKA C TOKOM;

B) maruuTHO€ moJie JeHCTBYET Ha HEMOIBUKHBIEC 3aPS>KEHHBIC YACTHUIIBI.

5. YUrto siB/IsieTCA HAIEKHBIM 3aIIUTHUKOM YeJIOBEKA 0T KOCMHYECKUX
U3JIyYeHU?

A) MarHuTHoe€ 1nose 3eMiu;

b) 3emHas atmocdepa;

B) u To u apyroe.

6. Kak B3anMoeiicTBYIOT Mexkay co00i MOJII0CHI MarHura?

A) 0JIHOMMEHHBIE MOJI0CA OTTAIKUBAIOTCS, PA3HOUMEHHBIE MTOJIIOCA TPUTITUBAIOTCS;
b) pazHOMMEHHBIE MTOJIF0CA OTTAIKUBAIOTCS, OJITHOMMEHHBIE T0JIF0Ca TPUTSATUBAIOTCS;
B) He B3auMO€ICTBYIOT.

7. UeM 00bSACHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIUBAECTCH B JAHHOM MeCTe
3eMJIM B ompe/ie/ICHHOM HANpPaBJIeHUU?

A) CylIeCTBOBaHUEM BJIEKTPUUECKOTO TOJIS;

b) cymiecTBoBaHMEM MarHUTHOTO TIOJISI 3€MJIH;

B) cymecTBoBaHuEM 2JIEKTPUUECKOTO U MAarHUTHOTO TI0JIeH 3eMIIH.

8. Kak Ha3bIBalOTCS MATHUTHBIE MOJIIOCHI MATHUTA?
A) TIOJIOKUTENbHBIN, OTPUIIATEIbHBIN;

b) cunuii, kpacHbIi;

B) ceBepHbIil, FOKHBIN.

9. I'me HaxoasITCSI MATHUTHBIE MOJIIOCHI 3eMun?
A) BOM3U rpadruecKUX MOITKOCOB;

b) Ha reorpadguueckux noirocax;

B) MoryT ObITh B 1100011 TOUKE 3eMIIH.

10. Kakoe cxoacTBO HMeeTCsl MeKAY KaTyIIKOH ¢ TOKOM 1 MATHUTHOM CTPeJIKoi?
A) xaryIika ¢ TOKOM, KaKk 1 MarHUTHasi CTPEJIKa, UMEET JBa MOJIF0Ca — CEBEPHBIN U
FO)KHBIM;

b) cyiiecTByeT aIeKTpUIECKOE TOJIE;

B) nelicTByIOT Ha MPOBOJHUK C TOKOM.

11. Kak n3mMeHsieTcsi MATHUTHOE JeCTBHE KATYIIKHU ¢ TOKOM, KOI/1a B Hee
BBOJISAT KeJIe3HbIN cepIeYHuK?

A) yMeHbIIIaeTcs;

b) He usmensiercs;

B) yBenuuuBaeTcs.



12. Yto Haxo caeaTh, YTO0bI H3MEHUTh MATHUTHBIE MOJIIOCHI KATYIIKH € TOKOM
HA NMPOTHUBOMOJIOKHbIE?

A) U3MEHUTH HANPABIICHUE SJEKTPUUECKOTO TOKA B KATYIIKE;

b) n3MeHUTh 4HCIIO BUTKOB B KaTYIIKE;

B) BBECTH BHYTpb KaTyLIKU XKEJIE3HbII CEpICUHUK.

13. Yto coboii npeacrapiasieT 3JIeKTPOMATHUT?
A) KaTymIka ¢ TOKOM ¢ OOJIBIIIUM YHCIIOM BUTKOB;
b) kaTtyuika ¢ )KeJe3HbIM CEpAEUHUKOM BHYTPH;
B) cuiibHBIN MOCTOSSHHBIA MarHMT.

14. Kakue ycTpoiicTBa NPUMEHAKTCS JJIA PEeryJMPOBAHUSA TOKA B KaTylIKe
3JIeKTpOMaraura?

A) xitoy;

b) npenoxpanuresns;

B) peocrar.

15. B 4em ri1aBHoe OT/IMYME JIEKTPOMATHUTA OT MOCTOSIHHOT0 Maruura?

A) MOXHO PeryJIupoBaTh MarHUTHOE JIEUCTBUE AIEKTPOMArH1uTa, MEHsIsl CUJTy TOKa B
KaTYIIKE;

b) snexktpoMaruuthel 061a1at0T OOJIBIIEH TOBEMHON CUJION;

B) Her HuKakoro oTau4us.

16. Kakue 13 nepeync/ieHHbIX BEIECTBA HE MPUTATUBAIOTCA MATHUTOM?
A) xene3o;

b) crans;

B) Hukens;

') amroMuHuU.

17. llouemy 1Jis U3y4YeHHUSI MATHUTHOTO MOJIS MOKHO UCIOJIb30BATh KeJIe3HbIe
ONMUJIKH?

A) B MarHUTHOM T10JI€ OHU HAMAarHUYMBAIOTCSI U CTAHOBSITCS MATHUTHBIMH CTPEJIKAMU;
b) xene3Hbie ONMUIIKK XOPOIIIO0 HAMAarHUYMBAKOTCS;

B) oHu o4eHsb nerkue.

18. Kak pacnosiararorcs skejie3Hble ONTMJIKHA B MATHUTHOM I110JI€ IPSIMOT0 TOKAa?
A) pacrionararorcs BAOJb MPOBOJHUKA C TOKOM;

b) 06pa3ytoT 3aMKHYThIE KPUBBIE BOKPYT MPOBOJHUKA C TOKOM;

B) pacnonaratorcs 6ecriopsiio9Ho.

19. Kakoii MarHuTHbIi mos0¢ HaxoauTcs BOau3u FOkHoro reorpaguyeckoro
noJiroca 3emin?

A) CeBEpHBIii;

b) roxHBI;

B) ceBepHbIil U 10)KHBIN;



') HuKaKo.

20. K moJsirocy Maraura npuTsHyJauch ase 0Oynasku. [louemy ux cBo0ogHbIE
KOHIIbI OTTAJIKUBAKOTCH?

A) KOHIIBI OyJIaBOK UMEIOT Pa3HOMMEHHBIE TIOJIFOCHL;

b) xoHI1pI Oy1aBOK UMEIOT OJJHOMMEHHBIE MOJTIOCHI;

B) xoH11bI Oy1aBOK HE HAMArHUYEHBI.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kiaoum Kk Tecram:

Ne onpoca |1/2(3/4|5/6|7/8(9/1 1|1 1 /1|1 |1 1 1|1 |2
0112 |3 |4 |5]6|7(81]9]0
A/B|A|[B|B|A|T|A[B|A|B

Mpasuasn |B|B|[A[B|[A[A[B[B[A
bIl OTBET

Kpurepun onieHku:

— «2» BBICTABIISIETCS OOy4YarOIIeMycs, ecliu Habpai MmeHee 8 0aioB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 9-11 6annos;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS O0yUaromemycs, 3a 6osee 17 6amios.

3aganus s camMocTosiTeJIbHOM padoTsl (CP)
Tembl 3cce (pedepatoB, 10KIAT0B, COOOIICHUA)

BekTop MHIYKITMM MarHUTHOTO TTOJIS.

HarpskeHHOCTh MAarHUTHOTO TTOJTSL.

JlercTBME MarHUTHOTO TOJI HA MPSIMOJIMHEWHBIN MPOBOJHUK C TOKOM.
PaboTa mo nepemMenieHuo MpOBOJHHUKA ¢ TOKOM B MAarHUTHOM ITOJIE.
[IpaBuno OypaBumka.

[IpaBuio mpaBoii pyku.

B3aumojelicTBrU€ TOKOB.

Cuna Amnepa. [Ipumenenue cuinbsl Amnepa.

. IIpaBuio npaBou JIEBOU PYKHU.

10 JleficTBEe MarHUTHOTO TIOJISI HA ABUKYIITUNCS 3apsiI.

11.Cwuna Jlopenua.

12.ITpumenenue cuisl Jlopenia.

13.Onpenenenue yaeapHOTo 3apsja.

14 . MarauTHsle CBOICTBA BEIIECTBA.

15.MaruutHasi IpOHUIIAEMOCTb.

CoNOOTR~ODE




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

Kpurepuu onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO M IPABUIBHO JIaHBl ONPEIEICHUS U PACKPBITO COAEPKAHHME MOHATHH, BEPHO
VICITOJIB30BAaHbl HAYYHbIE TEPMUHBI

JUISL JI0Ka3aTelbCTBA MCIOJIb30BAaHbl PA3JIMYHBbIE YMEHUS, BBIBOJbI M3 HAOJIOIECHUH,
OIIBITOB

OTBET CAMOCTOSITEbHBIN, UCIOJIB30BAHbI paHEE TPHUOOPETEHHBIE 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTepuala

B OCHOBHOM TMPAaBUJIBHO JIaHbl OIpPEJCICHUS TOHSATUA M HCMHOJb30BAaHbI HAYUYHBIE
TEPMUHBI.

OTBET CaMOCTOSTCIIHLHBIN

OMpeNeNICHUs] TIOHATHM HEIMOJHBIC, JOMYIICHBl HE3HAUUTEIbHBIC HapYIICHHUS
MOCJICAOBATEILHOCTH HM3JIOKEHHUS, HEOONBIINE HETOYHOCTH IPU HCIIOJIB30BaAaHUU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAaX M O0OOIICHUIX

MpaBWIbHBIE M YETKHWE OTBEThl HA BOMPOCHI YTOUHSIONIETO XapakTepa (MO3UIUs
MMOHUMAIOITUH)

Otmetka «3»

YCBOEHO OCHOBHOE COJIepKaHUE yuyeOHOro MaTepHalia, HO MU3JI0KEeHO (hparMeHTapHO,
HE BCET/la MOCIEA0BaTEIbHO

ONpeIeSICHNs] MOHATUN HEOCTATOYHO YETKUE

HE WCMOJIb30BaHBl B KauyeCTBE JOKa3aTeJIbCTBA BBIBOABI M 000OIIEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHbl OUMIMOKM M HETOYHOCTH B HCIOJIB30BAaHWM HAYYHOW TEPMHUHOJIOTHU,
OIPEJICIICHUE TTOHSITUI

MPAaBWIbHbBIE M YETKUE OTBEThl HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOLIETO
xapakTepa (Mo3uLus KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHbl TPyOble OMMOKM B ONPENCNICHWW TMOHSATUW, TPU UCIOJIB30BAHUH
TEPMUHOJIOTUH.

Tema 3.5. DjeKTpOMarHUTHAST MHAYKIUSI.



Ycrublii onpoc (YO)

=

B 4éM 3akiro4aeTcs CymHOCTb SIBJEHUS AIEKTPOMATHUTHON HHIYKIIUH?

Kewm otkpeITo gaBnenue? ['ox oTkpbiTHA?

Kakue ycinoBust HEOOXOAMMBI JIJIsI CYIIECTBOBAHHUS SIBICHHS JIEKTPOMArHUTHOU
UHIYKIUU?

3aKOH 3JIEKTPOMarHUTHOW WHIYKINN

Yro sABIIIETCS HCTOYHUKOM MHAYKIIMOHHOIO 3JIEKTPUYECKOTO IO

Pemienue 3amaun (13 yncia 00s3aTebHBIX )

[ToHsATHE MHAYKIIMOHHOIO 3JIEKTPUYECKOTO OIS

Ero oTiinuue oT cTallmOHAapHOTO 3JIEKTPUIECKOTO

KTo BBIIBHHYI THIIOTE3Y €70 BOSHUKHOBEHMS?

HampaBnenue WHIYKIMOHHOTO 3JEKTPUYECKOTO IIOJISI IO OTHOLIEHUIO K
HaIIPaBJICHUIO BUXPEBOTO MATCHUTHOTO TMOJS MpPH €ro HapacTaHUHW WIU
yOBIBaHUU (CIETATh YEPTEK)

5. DJIC uHAYKIMYU B ABMKYLIMXCS B MArHUTHOM I10JI€ MIPOBOIHUKAX

=™~

PO EOOA

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

Kpurepuu ouenku:

Otmetka «5»

MOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YETKO W MPABUJIBHO JAHbI OMNPEICIICHUS M PACKPBITO COACp)KaHUE TMOHATHMN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISl I0Ka3aTesIbCTBA MCIOJIb30BAaHbl PA3IMUHbIC YMEHUS, BBIBOIbLI U3 HAOIIOJICHUM,
OIIBITOB

OTBET CAaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbl paHEee MPHUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHKe MaTepuaia

B OCHOBHOM TMPABUJIBHO JIaHbI OMNpEJEICHUs TOHSATUA W MCIOJIb30BaHbl HAay4HBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpENIENICHUs] TOHATUN HEMOJHBbIE, JOMYIIECHbl HE3HAUYUTENbHbIC HapYIICHHS
MOCJIE0OBATEILHOCTH M3JIOKEHUS, HEOOJBIIME HETOYHOCTH TMPU HCIOJIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MpaBWIbHBIE M YETKHE OTBEThl HAa BOIPOCHI YTOUYHSIOIIETO XapakTepa (TMO3UIUs
MOHUMAIOITUH)

OtMeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHE yuyeOHOTO MaTepualia, HO MU3JI0KEeHO (hparMeHTapHO,
HE BCET/Ia II0CJIEN0BATEILHO

OTIpE/ICIICHHS TIOHATHIA HEIOCTATOYHO YCTKHE



HE MHCIOJNb30BaHbl B KA4yeCTBE JIOKA3aTelIbCTBA BBIBOABI M O0OOLIEHMS U3
HAOJI0/ICHUH, TOMYIIEHBI OITHOKH MPH UX U3JI0KCHUH

JOMYIIICHBI

OIMMOKKM M HETOYHOCTH B MCHOJIB30BaHUU H&y‘-IHOﬁ TCPMHUHOJIOTNH,

OTIpe/IeTICHUE TTOHATHIHA
NpaBWJIbHBIE M YETKHE OTBETH Ha BOMPOCHI HABOSIIETO M KOHKPETHU3HPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE y4eOHOTO MaTepualia He pacKPhITO
HE JaHBI OTBETHI Ha BOMIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa

JIOTYIIEHBI

FPY6BI€ OImMOKHA B OIIPpCACIICHUU HOHHTHﬁ, IIpu HCIIOJIb30BAHHUH

TCPMHUHOJIOTHH.

TecTupoBanmue (T)

I Bapuanr.

Al. UHAyKIIMOHHBINA TOK — 3TO HAIlPaBJIECHHOE JIBU)KEHUE:
1) 3apsHKEHHBIX YacTHIl, IO CBOMM JICHCTBHSM B MPUHIUIC HE OTINYACTCS

OT JJICKTPUYECKOTO TOKA, MPOSIBIAETCSA 3a CUET CUJI HEAJEKTPUUYECKOTO
MIPOUCXOKICHUS

2) HEWTpaJbHBIX 4YaCTHIl, IO CBOMM JCHCTBUSIM B TMPUHIIUIIC HE
OTJIMYACTCA OT JJIEKTPUUYECKOTO TOKA, TMPOSIBISIETCS 3a CYET CHJl
BJIEKTPUYECKOTO MIPOUCXOKICHUS
3) 3apsHKEHHBIX 4YacTHIl, [0 CBOMM JICHCTBUAM OTJIMYAETCA OT
AJIEKTPUYECKOTO TOKA, MPOSIBISIETCS 3a CYET CHJI HERJIEKTPUUECKOTO
MIPOUCXOKICHUS

4) HEeUTpaNbHBIX YACTHII, [0 CBOUM JECUCTBUSIM B MPUHIIUIE OTIMYACTCS
OT DJIEKTPUUYECKOTO TOKa, MPOSIBISAETCA 3a CUET CHJI BJIECKTPUUYECKOTO
MIPOUCXOXKICHUS

A2. MarHuT BBOAMTCA B aJIOMHUHHUEBOE KOJIBIIO TaK, KaK IMOKA3aHO HAa PUCYHKE.
Hamnpagiienne Toka B KOJIbLIE YKa3aHO CTpesikod. KakuM moJirocoM MarHut BBOJIUTCS B

KOJIBILIO?

l.
[
<

1) MONOXKUTEIBHBIM
2) OTpHIIATEIbHBIM
3) ceBepHBIM

4) YO)XKHBIM



A3. Tpu olMHaKOBBIEC KATYIIKX BKJIIOYEHBI ITOCIEA0BATEIBHO B JJIEKTPUYECKYIO LIEIb
noctositHHOTO ToKa. Karymika 1 6e3 cepieunnka, B KaTylIke 2 cepIeYHUK U3 KoOaJbTa,
B KaTylmike 3 cepACYHUK M3 TpaHcPopMmMaTOpHOW cramu. B kakoil W3 KaTyuiek
WHAYKIUS MarHUTHOTO moisi OyneT HauMenblieil? (MarHuTHas NpPOHHUIIAEMOCTH
BO3/yxa paBHa 1, kobaeTa — 175, Tpanchopmaroproii cramu — 8000.)

11
2) 2
3) 3
4) BO BCeX KaTyIIKaxX OJMHAKOBA

A4. [Ipssimoii poBOJHUK NIMHOW 80 CM JBUIKETCS B MATHUTHOM TI0JIE CO CKOPOCTBIO
36 xm/4 o yriom 30° K BEKTOPY MarHUTHOW MHIYKUIMU. B MpoBOAHMKE BO3HUKAECT
O/JC 5 mB. Uemy paBHa MarHuTHast HHIYKIUA?

1) 3 MTn

2) 0,8 kTn

3) 2,5mTn

4) 1,25 mTn

Bl. K karymke ¢ uHayktuBHOCThIO L = 0,25 I'H mpuito)keHa MOCTOSIHHAs pa3HOCTb
noteHuuasioB A 10 B. Ha ckonpko Bo3pacTer cuina Toka B KaTymke 3a Bpems At 1 ¢?
(CompoTHBIIEHHEM KaTyIIKK IpeHeOpeyb) (orieHnBaercs 2 0.)

C1. IlpoBoauuk maccoii M= 1 xr u mauHOM | = 1 M moaBemIeH MpU MOMOIIH IBYX
OJTMHAKOBBIX METAUTMYECKUX MPYXHH kecTKocThio K 100 H/M kaxnas. TIpoBogHHMK
HaXOJUTCS B OJHOPOJHOM MATrHUTHOM I10Jie, UHAYKIUSA KoTtoporo B = 100 Ta u
MEePICHINKYJIIPHA TUIOCKOCTH, B KOTOPOM JeKaT MPOBOAHUK U MPYKHUHBL. (CM.
PHUCYHOK.)

C

}_

®B
!

[IpoBOHUK CMECTHIIM B BEPTHKAJIBHOW ITUIOCKOCTH OT TIOJOXKEHHUS PaBHOBECHS U
ormyctuin. Omnpenenure nepuos KojeOaHuil MPOBOIHUKA, €CIM K BEPXHUM KOHIIAM
NpYKUH nOpucoeanuHeH KoHaeHcatop eMKkocTbio C= 100 Mx®. (CompoTuBieHHEM
MIPOBOJIHUKA U MPYKUH MpeHeopeub) (omennBaetcs 3 0.)

II Bapuamnr.

Al. C moMomIpl0 KaKkoro OmbITa MOXHO T0Ka3aTh BO3HUKHOBEHHE WHIYKIIMOHHOTO
TOKa?
1) IpoBOJHUK, KOHIIBI KOTOPOI'O MHPHUCOCAMHEHBI K TajJbBaHOMETPY, HAI0
IIOMECTHUTH B MarHUTHOE I10JIE
2) MPOBOAHMK, KOHIIBI KOTOPOI'O MPHCOCAMHEHBI K TraJbBaHOMETPY, HAJ0
JIBUTATh BJIOJIb MAaTrHUTHBIX JIMHUN



3) MarHUT WX MPOBOJAHHMK, KOHI[BI ~KOTOPOIO IMPHCOCAMHEHBI K
ralbBaHOMETPY, HAJI0 JBUTaTh TaK, YTOObl MArHUTHBIC JIMHUU
MEPECEKATN TPOBOJHUK

4) ¢ TOMOIIBIO OIBITA ITOKA3aTh HEBO3MOXKHO

A2.Korga MeTalmMyecKuil CTEpKEHb MPUCOCAUHWIM K OJHOMY U3 IOJIKOCOB
MCTOYHHKA TOKA, TO BOKPYT HEro 00pa3oBaJIOCh MOJIE:

1) BIEeKTPUYECKOE U MAaTHUTHOE

2) MarHuTHOE

3) 3JIEeKTpUYECKOE

4) mpu TaKoOM YCJIOBHUH I10JIe He 00pa3yercs

A3. IHAYKTUBHOCTB YHCIEHHO PaBHA:

1) MarHUTHOMY TIOTOKY, OXBAaTBHIBAEMOMY IPOBOJHHKOM, €CIH CHJIA TOKa,
IIPOTEKAIOIIAs 10 TPOBOJIHUKY, paBHa 1 A

2) cuie TOKa, MPOTEKAIOMIEr0 IO MPOBOJHUKY, €CIM MArHUTHBIA TOTOK,
OXBAaTbIBA€MbIN IPOBOJHUKOM, paBeH 1 BO

3) MarHUTHOMY IOTOKY, OXBaTHIBAEMOMY TPOBOJHHKOM, MPH W3MEHEHWH CHIIBI
TokaHa l A3alc

4) cune ToKa, MPOTEKAIOIIETO MO MPOBOJIHUKY, €CJIM MAarHUTHAsI MHAYKIUS paBHA |
Tn

A4. Yemy paBHa JJIC camOMHAYKUMU B Karymke ¢ MHAYKTUBHOCTBIO 0,4 I'H mpwu
PaBHOMEPHOM YMEHbIIIEHUU CUJIbl TOKa ¢ 15 10 10 A 32 0,2 ¢?

1) O

2) 10B

3) 50B

4) 0,4 B

Bl.Karymka c comnporusineHneM R= 20 Om u wungyktusHocThio L= 102TH
HaXOJUTCS B TEPEMEHHOM MarHuTHOM moJjie. Korma cosmaBaeMblii 3TUM TOJIEM
MarHMTHBIN MOTOK yBenuunBaerca Ha AP = 10 BO, cuna Toka B KaTylIKe BO3PacTaeT
Al = 0,05 A. Kakoii 3apsii TpOXOAUT 3a 5TO BpeMs 1Mo KaTyiike? (orieHuBaetcs 2 0.)

C1. Ha nenpoBojsiieM KJIMHE ¢ yriaoM HakioHa o = 30° mapasmienbHo peOpy KIMHA
JICKAT TOHKHIA MPOBOAHUK Maccod M = 5 v u pmuHoi | = 10 cm. KoHIbl mpoBogHIKA
COEIMHEHbl C HEMOJIBM)KHBIMU CTOMKaMU JIBYMsI OJMHAKOBBIMH MPYKHMHAMHU
xkecTkocThio K = 0,2 H/M Tak, Kak ToKa3aHO Ha PHCYHKE.



K kimemmam crToexk mnoaBonasT mnoctosiHHoe HampsbkeHue U= 4 B. Onpenpenure
MaKCUMaJIbHOE YIJIMHEHHE TMPY>KUHBI, €CIM B MPOCTPAHCTBE CO3/1aTh OJHOPOJHOE
MarHuTHoe mnojie ¢ uHAyknueit B= 0,1 Tn, HamnpaBieHHOE BEPTUKAIBHO BBEpX.
(Koadpduuuent TpeHuss MNpoBOJAHMKA O IUIOCKocTh kimmHa W = 0,1, ero
conpotuBiieHue R = 20 OM. ConpoTHBIICHHE TPY>KUH HE YYUTHIBATh) (OIICHUBAETCS 3

6.)

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

Kaouu Kk Tecram:
Bapwuanr 1

Ne Bomnpoca Al | A2 | A3 | A4 | Bl C1

IpaBuabubiiiotBer |1 |3 |1 |4 |Hal0A | 0,63c¢

Bapuant 2

Ne ponpoca Al | A2 | A3 | A4 | Bl C1

Ipasuiabnbii orBer |2 |3 |3 |2 |25.-10°Ka| 11 em

Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUarOIIeMycsi, €Clu HaOpan MeHee 3 OaIIIoB;
— «3» BBICTaBIIsIETCA 00OyUaroneMycs, 3a 4 0asia,

— «4» BBICTaBIISIETCS 00yUaroIiemMycs, 3a 6-5 6aJII0B;

— «5» BBICTaBIIsIETCA 00yUaronieMycs, 3a 0osee 7 6aoB.

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

1) SIBneHWe AIEKTPOMArHUTHOW WHIYKIIHH.

2) MarHuTHbBIN TIOTOK.

3) 3aKoH 3JIEKTPOMAarHUTHON MHIYKIIHH.

4) TIpasuio Jlenma.

5) BuxpeBoe 3JeKTprUecKoe MmoJie.

6) OJIC uHAYKIUK B IBUKYIIUXCS TPOBOIHUKAX.
7) SIBieHue caMOMHIYKIIHH.



8) MHIyKTUBHOCTb.
9) DHeprus MarHUTHOT'O TOJISI TOKA.

10) B3anMOCBs3b 2NEKTPUUECKUX U MATHUTHBIX ITOJIEH.
11) DIEeKTPOMarHuTHOE TOJIE.

12) MarsuTtHasi IpOHUIIAEMOCTb.

13) Jua-, mapa- u peppoMarHeTHKH.

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

Kpurepuu oneHku:

OtMeTKka «5»

TIOJTHO PACKPBITO COJIeP)KaHKUE MaTepHrasa

YETKO W TMPaBUJILHO JAaHBI OMPEACIICHUS W PACKPBITO COJACP)KAaHHWE TOHATHHA, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTeJbCTBA MCIOJBb30BaHbI PAa3IMYHBIC YMEHUS, BBIBOJLI M3 HAOIIOICHUM,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, HCIIOJIB30BaHbl paHee MPHUOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM TMPABUJIBHO JIaHbl OMNpEJEICHUs TOHSTUA M MCMIOJb30BAHbI HAy4YHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OMpENENICHUs] TOHATUM HEMOJHBbIE, JOMYIICHbl HE3HAYUTEJbHbIE HapyIICHUs
MOCJIEA0BATEILHOCTH M3JIOKEHUS, HEOOJbIINE HETOYHOCTH TMPU HCIOJIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MpaBUJIbLHBIC M YETKHWE OTBETHl Ha BOIPOCHI YTOYHSIOLIETO XapakTepa (MO3UIIUs
MTOHUMAIOIITU )

OtMmetka «3»

YCBOCHO OCHOBHOE COIepaHHe Y4eOHOTO MaTepuana, HO M3JI0XKEeHO (hparMeHTapHO,
HE BCET/a MOCJIeI0BATEIHHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MHCIOJb30BaHbl B KayecTBE JIOKA3aTeJIbCTBA BBIBOABI U OOOOIICHMS U3
HAOJI0/ICHUH, TOMYIIEHbI OIIMOKY MPH UX U3T0KECHUH

JIOTIYIIEHbl OMIMOKM W HETOYHOCTH B HCIOJB30BAaHWU HAYYHOW TEPMHUHOJIOTHUH,
OIPEICIICHUE TTOHITUI

NpaBWIbHBIE M YETKHE OTBETHI Ha BOMPOCHI HABOMSIIETO M KOHKPETHU3HPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepuala He PacKphITO
HE JaHbl OTBETHI HA BOIIPOCHI HABOSAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa



JOMYUIEHbl TpyOble OIMOKKM B ONpPENENEHUU TMOHSATUM, MNpPU HUCHOJIb30BAaHUU
TEPMUHOJIOTHH.

KonTposbnas pabora Ne 3
Ilo pa3aeny «JIeKTPOANHAMHUKA)

Bapuanm 1
1. Onpenenuts CUILy, C KOTOPOM OJHOPOAHOE MarHUTHOE TOJI€ IEUCTBYET Ha
IPOBOJHUK JUIMHOH 30 cM, pacrosiokeHHbIH o yriom 45° k BeKTOpy MarHUTHOI
WHIYKIWH, eciiu cuiia Toka B HeM 500 MA. MarnutHas uaaykuus cocrasisiet 0,5 To.

2. [IpoBOHUK ¢ TOKOM 7A HaXOIUTCS B MarHUTHOM TioJie ¢ uHaykiuen 10 T
OnpenenuTs JUIMHY MPOBOJHUKA, €CIIM MArHUTHOE TI0JIE IEUCTBYET HA HETO C CUIION
25H nepnesauKyasspHO NPOBOIHHUKY.

3. [IpoBoguuk mwHON 30 cM ¢ cumoit Toka 50 A HaXOAUTCSI B OJJHOPOTHOM

MarHuTHOM MoJjie ¢ uuaykuueit 60 MTn nepnenaukyssapHo nomo. Kakyro padoty
COBEPIIUT UCTOYHUK TOKA, €CJIU MPOBOJHUK niepemectutcs Ha 30 cMm

X X X E,.X BJIOJIb HAIIPABJICHUS JIMHUU JEUCTBUS CUIIbl AMiiepa?

X X x X 4. Kakoii 1o/mKkHa OBITH CHJIa TOKA, YTOOBI B KaTYIIIKE

%  x™’x  x AHAYKTHBHOCTHIO 0,5 I'H 9HEprus MarHUTHOrO 1oyt Obuta 100 JHx?
-

v
x X x x29.[lokasars Hanpasienue cuibl JlopeHia.

Bapuanm 2
1. Onpenenuts cuily, C KOTOPO OJHOPOAHOE MarHUTHOE TOJI€ IEUCTBYET Ha
IPOBOJHUK JUIMHOM 40 cM, pacroIokKeHHbIH mof yriom 45° k BEKTOpy MarHUTHOM
MHIYKIWH, eciii cuiia Toka B HeM 400 MA. MarautHas unaykuaus cocrasisert 0,5 To.

2. [IpoBOoHUK ¢ TOKOM 3A HaXOJUTCS B MAarHUTHOM TIoJie ¢ MHAyKIuen 12 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MArHUTHOE TIOJIE AEHCTBYET HA HETO C CHIION
40H n nepneHauKyIsSpHO TPOBOJIHUKY.

3. [IpoBognuk quHOM 40cM ¢ cumoit Toka 50 A HaXOAUTCSI B OJTHOPOTHOM
MarHuTHOM noje ¢ uaayknuei S0 mTi. Kakyro paGoTy COBEpIIMT UCTOYHHK TOKA,
€CJIM IPOBOJIHUK TiepeMecTUTcst Ha 40 cM BI0JIb HAIIPABJIEHUS TMHUM I€UCTBUS CHUIIbI
e =& & _»® Ammepa?

.
] ] 1"":?. ]

4. Kakoii 1oJ1KHa ObITh MHIYKTUBHOCTD KATYIIKU, YTOOBI IPU CUJIE
e eo™"’e o TOKaBHEW 2 A SHEPrUst MArHUTHOTO MOJIs paBHsIach 20 JHx?



5. [lokazarb HanpaneHnue cuibl Jlopenna.

Bapuanm 3
1. Onpenenuts cuily, ¢ KOTOPOH OJTHOPOAHOE MAarHUTHOE TOJIEe IEUCTBYET Ha
IPOBOJHUK JUIMHOM 30 cM, pacIoIokKeHHbIH mof yrioM 45° Kk BEKTOpy MarHUTHOIM
WHIYKIWH, ecii cuiia Toka B HeM 500 MA. MarauTtHas unaykuus cocrasiser 0,5 To.

2. [IpoBogHUK ¢ TOKOM 7A HaXOAWUTCS B MAarHUTHOM TioJie ¢ mHaykiuen 10 To.
OnpenenuTs JNIMHY MPOBOJHUKA, €CIIM MAarHUTHOE T0JIE IEUCTBYET HA HETO C CUIION
25H nepnieHAuKYJISIPHO TPOBOJHUKY.

3. [IpoBoanuk nimuHoi 30 cM ¢ cutoii Toka S0 A HaXOAUTCS B OJHOPOTHOM
MarHuTHOM noJje ¢ uaaykuuen 60 mTin nepnenaukynsapHo nomo. Kakyro padorty
COBEPILIUT UCTOYHHUK TOKA, €CJIM IPOBOJHUK IepeMectutcs Ha 30 ¢cM BIOJIb

X x X _E,.X HaIlpaBJICHUS JIUHUM IEUCTBUS CHIIbI AMIiiepa?

X XX X 4. Kakoii 1o/KHa OBITh CUJIa TOKA, YTOOBI B KaTYIIKE

wx  x™’x x AHAYKTHBHOCTEIO 0,5 I'H 9HEprus MarHuTHOro moss o6suta 100 JHx?
-

v
X x x x9.llokazats nHanpasienue cuibl JlopeHia.

Bapuanm 4
1. Onpenenuts CUITY, C KOTOPOM OJJHOPOAHOE MarHUTHOE TOJI€ ICUCTBYET Ha
IPOBOIHKK UTMHOM 40 cM, pacrosokeHHbIi nox yrioM 45° Kk BEKTOpy MarHMTHOM
WHIYKIIUH, €ciii cujia Toka B HeM 400 MA. MarautHast uaaykius cocrasiset 0,5 To.

2. IlpoBogHUK ¢ TOKOM 3A HaxXOAUTCS B MATHUTHOM TI0Jie ¢ MHAyKIuen 12 To.
Onpenenuts JIMHY TPOBOJHUKA, €CJIM MATHUTHOE MOJIE ICMCTBYET HA HETO C CUJION
40H n nepneHauKyIsspHO TPOBOJIHUKY.

3. [IpoBoanuk nnmuHoi 40cM ¢ cuoit Toka 50 A HaXOAUTCS B OJTHOPOTHOM

MarHuTHOM noJje ¢ uaaykuueit 50 mTin. Kakyro paboTy COBEpIIUT UCTOYHHK TOKA,
€CJIM IPOBOJIHUK IepeMecTUTCs Ha 40 CM BJIOJIb HAIIPaBJICHUS

e = @ _B,.' JIMHUU IEUCTBUS criibl Amriepa?

— e
] ] 1"":?. ]
4. Kakoii 1omKHa OBITh MHIYKTUBHOCTD KATYIIIKH, YTOOBI PU CUJIE
e o s o TOKaBHEW 2 A SHEPrUst MArHUTHOTO MOJIs paBHsIach 20 JHx?

e« e @« =2 Iloka3ars HanpaBieHue cuisl JlopeHua.

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

Kpurepun oueHku:



- «5» cTaBUTHCS 3a pabOTY, BBIIOJHEHHYIO [TOJIHOCTHIO 0€3 OIINOOK U HEJOUETOB.

- «4» cTaBUThHCA 3a pabOTy, BBIIOJHEHHYIO MOJHOCTBIO, HO IPU HAJIMYUU B HEH HE
Oomnee omgHOM TPpyOOH M OMHOU HETpyOOi OMMOKK M OJHOTO HEeAo4YeTa, He Oojee Tpex
HEJI0YETOB.

- «3» CTaBUTHCS, €CIM CTYACHT NMPABUIHHO BBHITIOJHUI HE MeHee 2/3 Bceil paboThl win
JOTyCTHSI He OoJiee OAHOM TpyOoil OmMMOKM M JBYX HENOYETOB, HE Oojee OJHOM
rpyooit U ogHOW HerpyOoil omuOKu, HEe Ooyiee TpeX HErpyOBIX OIIMOOK, OJHOMN
HEerpyooi omMOKHN U TPEX HEIOUETOB, TPU HAIUYUU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CIU YHUCIIO OMIMOOK M HEAOYETOB MPEBBICHIIO HOPMY OLIEHKH «3»
WIH [IPaBUWJIBHO BBINIOJIHEHO MeHee 2/3 Bcell padoThl.

Pa3nen 4. Kosie0anus ¥ BOJIHBI
Tema 4.1. MexaHnuecKHe KOJIC0AHUSA U BOJHBI
Ycrnblii onpoc (YO)

1.IlpuBenuTe mpuMepsbl KOJIeOATENbHBIX TBUKEHUM.

2.YT10 Ha3bIBACTCSI MEXaHUUECKUMHU KOJICOAHUSIMU?

3. IIpu3naku k01e0aTeNHHOTO ABUKEHHUS.

4. Kakune kojie0aHus Ha3bIBAIOTCSI CBOOOIHBEIMHU?

5.Kakue cucremMsl Ha3bIBatOTCs KosedaTeabHbIMU? [IpumMepsl.

6.UTto Ha3bIBaeTCS AaMIUIMTYIOW KoJieOaHMM; MEpPUOJIOM KOJeOaHU; YacTOTOMU
KoJjebanuii? B kakux equHUIIax U3MEpseTCs KaKias U3 3TUX BEJITUYHH?

7.Kakass marematuyeckas 3aBUCUMOCTb CYILIECTBYET MEXKIY NEPUOAOM M 4YACTOTOMU
KoJIeOaHmit?

8.Kak 3aBucsT yacToTa U Nepruo CBOOOJHBIX KOJICOAHUN OT JUIMHBI HUTH?

9.Kakue konebaHusi HA3bIBAIOTCSI COOCTBEHHBIMU?

10.Kakue xonebanus Ha3pIBatoTCA rapMonnueckumu? I'paduk

11.YTto Ha3bpiBaeTcs MareMaTUYeCKUM MasTHUKOM? [Ipu Kakux ycIIOBHSIX peajbHbIN
HUTSHON MasiTHUK OyJeT coBeplIaTh KoieOaHus, OIM3K1e K TapMOHUYECKUM?
12.Kakyto BeIM4YHMHY Ha3bIBAIOT (ha3oi KoieOaHuii?

13.I1puBeauTe npuMep KOJEOIIOMMXCS T B OIMHAKOBBIX (Da3ax, MPOTUBOMOJIOKHBIX
dazax.

14. Kakue npeBpallieHus SHEPTUuu, MPOUCXOAAT NpH Koiedanusx? PUcyHOK.

15. YTo Ha3bIBAIOT BBIHYKIEHHBIMU KOJIEOAHUSIMU?

16. Kakoe siBieHne Ha3bIBAIOT PE30HAHCOM? Y CIIOBUE PE30OHAHCA.

17.IIpuBeanTe mpuMeEpPbl MEXaHMYECKOTO PE30OHAHCA.

18. B kakux ciry4asx pe30HaHC MOXKET ObITh TOJIE3HBIM, a B KakuX - BpeaubiM? 19.Yto
Ha3bIBaeTcs BogHaMu? YUYrto Takoe ynpyrue BosiHbl? IIpuBeaurte mpumep BOJH, HE
OTHOCSLIMXCS K YIIPYTHM BOJIHAM.

20.Kakue BoIHBI HAa3bIBAKOTCS IPOJOJIBHBIMU; TONIEPEYHBIMU?

21.Kakue BOJIHBI — MOINEPEYHBbIE WM MNPOJOJIBHBIE - SBJSIOTCS BOJIHAMHU CIBUIQ;
BOJIHAMH CKATHS U PACTSIKEHUA?



22.Ilouemy mornepedHble BOJIHBI HE PACIPOCTPAHSAIOTCS B KUJAKUX U ra3000pa3HbIX
cpenax?

23.Yto Ha3biBaeTcs AnuHOM BoHbI? [1o kKakum hopMmynaM MOKHO paccuuTaTh JJIUHY
BOJIHBI U CKOPOCTh PAaCIpOCTPAaHEHUS BOJIH?

24. Yo sBAsieTCs UCTOYHUKOM 3ByKa? UTO Ha3bIBAIOT 3BYKOM?

25.Mexannueckue KojeOaHMUsl, KaKUX YacTOT HA3bIBAIOTCS 3BYKOBBIMU U IMOYEMY?
26.Kakue koieOaHusi Ha3bIBAIOTCS YIbTPAa3BYKOBBIMU; HHPPA3BYKOBBIMU?

27.Y10 Ha3bIBAIOT MY3bIKAJIbHBIM TOHOM; IIIyMOM?

28.Yem onpenaensiercsi TpOMKOCTh 3ByKa?

29.0T1 yero 3aBUCUT BBICOTA 3BYKa?

30. 3ByKoBbI€ ABIEHUSA. UTO HAa3bIBAIOT 3XOM? Y CIIOBHE BO3HUKHOBEHHUS 3XO.

31. Onpenenenre pacCTOSAHUI C TOMOIIBIO 3BYKA.

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

Kpurepun onenku:

OtrmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepraia

YETKO W MPABWIIBHO JAHBI ONPEEICHUS U PACKPBITO COAEP/KaHNE MTOHATHIA, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTBITOB

OTBET CAMOCTOSITEbHBIN, UCIIOJIB30BAHbI paHEE TPUOOPETEHHBIEC 3HAHMUS.

OtMmeTka «4»

PaCKpBITO OCHOBHOE COJIepKaHUE MaTepHraia

B OCHOBHOM TPABWJIBHO JIaHBI OMPEACICHUS TOHATUN U UCII0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

onpe/ieSIeHHs] TOHSATUN HETOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
MOHUMAIOIIU)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHe y4eOHOTO MaTepHraia, HO U3JI0KEeHO parMeHTapHoO,
HE BCErJa MOCIeI0BATENBHO

ONPEAECIEHUS TOHATUN HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IECHHS U3
HaAOJIIOICHUM, TOMYIIEHbI OIIMOKU MIPU UX U3TI0KEHUH

JOMYUIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONPEAECIECHUE MOHATHUN



MpaBUJIbHBIE U YETKHUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOLIETO
xapakrtepa (MO3UIUsT KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOTO MaTepuala He PacKPhITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICIACHUHN TIOHITHH, IPH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanmue (T)
I Bapuamnr.

Al. ®opmyJia 1isi BBIYMCIEHUS JJIHHBI BOJHbBI
C T

A=T 6)A= € p)A=cT

A2. Teno 3a 2,5 munyrbl coBepmaer 120 moaHbIX KojgeOanmil. Omnpeneante

Mepuoj KoJIeOaHuI.
a) 1,25¢06)0,8c¢B) 0,02 ¢

A3. CkoJbK0 KoJIeO0aHuil coBepmiuT Tes0 3a 10 ¢ mpu yacrore koJedanuii 220
I'u?
a) 22 6) 220 B) 2200

A4. Teno 3a 5 munyT coBepumaet 240 konedannii. KakoBa yacrora kose0anmii?
a) 0,8 I'ryg

0)48 I'n

B) 1200 I'ry

AS. B 01HOM ¥ TOH Ke cpele PacHPOCTPAHAITCH BOJHBI ¢ yacTtoToii 10 I'uy u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JIbIIE?

a) OJIMHAKOBBI

0) 20 I'a

B) 10 I'n

A6. Haiinure 1IMHY 3BYKOBOM BOJIHBI B BOAe, eciu eé ckopoctb 1480 m/c, a
yacrora 740 I'n.

a) 0,5 m

0) 1095200 m

B) 2 M

A7. Yacrora 3ByKa yBeauumjaach B 5 pa3. Kak usMeHnjachr CKOpocTh 3ByKa B
ITOM Ke cpene?



a) HE U3MEHUJIACh
0) yBenuuuiach B 5 pas
B) YMEHBIIIWJIACH B 5 pa3

Bl. Yemy paBHO paccrosiHMe [0 Jieca, eCJH OTPAKEHHbI 0T Hero 3BYK
Bo3BpaTmwiicss K ucroyHuky cmycrs 10 ¢? Ckopocrs 3Byka paBHa 340 m/c.
(ouenuBaetcsi 20.)

Cl. AMmiuryjaa kosedanuii rpy3a Ha npy:xune pasia 10 cm. Ilepuoa kosnedanmii
2 c. Kakoii myTh npoiigét rpys 3a 2 c? (ouenuBaercs 30.)

II BapuaHT.

Al. ®opMyJia /i BLIYMCICHHS CKOPOCTH PACIPOCTPAHEHHS BOJTHDI
a)v=T 6)v="V B)v=AT

A2. IIpyxkuna 3a 4 muHyThl coBepuiaer 200 moyHbIX KoJiedanuii. Onpenesaure

Mepuoj KoJIeOaHuI.
a)1,2¢6)50cB)0,02c¢

A3. CkoJIbKO Ko0JI€OaHUIT COBepHIUT TeJio 3a 15 ¢ mpu 4yacrore koJsedanuii 300
I'n?
a) 20 0) 4500 B) 0,05

A4. Teno 3a 2 munyThl coBepuiaet 180 kosedannii. KakoBa yacrora kosed0anmii?
a) 90 I'g

0) 360 I'u

B) 1,511

AS. B oaqHOM U TOW Ke cpele pacnpoCTPaHSIOTCH BOJHBI ¢ YyacToToi 30 I'u u 40
I'u. Y xakoii BOJIHBI CKOPOCTh MEHbIIIE?

a) OJIMHAKOBBI

0)40 I

B) 30 'y

A6. Haligute JNIMHY 3BYKOBOM BOJIHBI, ecjiu e€é ckopocTh 340 m/c, a yactrora 170
I'n.

a)0,5M

0)2 M

B) 57800 m

A7. YactoTa 3ByKa YMeHbIIMJIACHL B 9 pa3. Kak u3MeHWJIach CKOPOCTh 3BYKa B
ITOM Ke cpene?



a) HE U3MEHUJIACh
0) yBenuuuiach B 9 pas
B) yMEHbIIIWIACh B 9 pa3

Bl. Yemy paBHO paccrosiHMe [0 Jieca, eCJH OTPAaKeHHbI OT Hero 3BYK
BO3BPATWJICA K HCTOYHUKY cmycra 5 c¢? Ckopoctb 3Byka paBHa 340 m/c.
(ouenuBaetcsi 20.)

C1. AMninTyaa koJjiebaHuii rpy3a Ha npyskuHe pasHa 7 cm. Ilepuoa kosnedanuii 3
c. Kakoi myTs npoiaér rpys 3a 3 c? (ouenuBaercs 30.)

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

Kiaouu Kk Tecram:

Bapuanr 1

Ne Bompoca Al |A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBwibHbliioTBET | B | a | B | a | 0 | B | 0 |[1700 M | 40 cm

Bapuanrt 2

Ne ponpoca Al |A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IlpaBuibHbliioTBeT | 2 | 2a | 0 | B | B | 0 | B [850Mm |28 cm

Kpurepun ouenku:

— «2» BBICTABIISIETCS 00yUaroIIeMycsi, eciiu HaOpayn MeHee 4 6aIoB;
— «3» BbICTaBIIsIeTCA OOyUaromemMycs, 3a 6-5 6aos;

— «4» BbICTaBIIsIeTCA OOyUaromemycs, 3a 9-7 6aos;

— «5» BbICTaBIsIETCS 00OyUaroniemycs, 3a 0osee 10 Gamos.

3aganus 1A camocTosTeIbHOM padoTsl (CP)

Tembl 3cce (pedpepaToB, J0KJIAT0B, COOOIIEHMI)



1) KonebaTenbHoE IBHKCHHE.

2) T'apmoHmMueckue KoaeOaHus.

3) CB0OOHBIC MEXaHHYCCKHE KOJICOAHUS.

4) TlpeBpalieHue SHSPTUN IPH KOJIeOaTEITPHOM JIBHKCHUH.
5) CBoOoIHBIC 3aTyXarOIINE MEXaHHIECKHE KOJICOaHusI.

6) MaremaTnuecKkuii MasTHUK.

7) Tlpy>KUHHBIN MasTHUK.

8) BhIHYX/ICHHbIC MEXaHUYCCKHE KOJICOaHMSI.

9) Pe3onanc.

10) [Tonepeunblie ¥ MPOAOTLHBIE BOJHBI.

11) XapaKTEepUCTUKHU BOJIHBI.

12) 3BYKOBBIE BOJIHBI.

13) VYapTpa3ByK U €ro NprUMEHEHHUE.

14) Nurepdepenuus, Auppakuys U NoIIpr3ais MEXaHUYECKUX BOJIH.

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

Kpurepun onenku:
Otmetka «5»

® [IOJIHO PACKPBITO COJIEpPKaHUE MaTeprasa

® YETKO M MPAaBWJIBHO AAHBI ONPEIEICHUS U PACKPBITO COAEPIKAHNUE ITOHATUI, BEPHO
UCITIOJIb30BAaHbl HAYYHbIE TEPMUHBI

® ISl I0KA3aTENIbCTBA UCIIOJb30BaHbl Pa3IMYHbIC YMEHUS, BBIBOIBI U3 HAOIIOACHUH,
OTBITOB

® OTBET CaMOCTOATEIbHBIN, UCIIOIb30BaHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

® PACKpBITO OCHOBHOE COJIEp)KaHHE MaTepuralia

® B OCHOBHOM MPaBUJILHO JaHbI ONPE/SICHUS MOHITUH U UCTIOJIb30BaHbl HAYYHBIE
TEPMUHBI.

® OTBET CAMOCTOSTCIbHBIN

® OIpeeeHUs MOHATUI HEMOIHbIC, TOMYIIEHbl HE3HAYNUTEIbHbIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 00OOIICHUSIX

® MpaBWIbHBIC U YETKHE OTBETHI HA BOMPOCKHI YTOUHSIOIIETO XapakTepa (MOo3UIIus
MOHUMAIOIIU)

OtmeTka «3»

® YCBOEHO OCHOBHOE COJEpKaHuE Y4eOHOTO MaTepuaa, HO U3JI0KEHO (parMeHTapHO,
HE BCETJa MOCJeI0BaTEeIbHO

® OmpeneseHus MOHATUN HeTOCTaTOYHO YEeTKHE

® HE UCIOJb30BAHBI B KAYECTBE JOKA3aTEIbCTBA BHIBOBI M 0000IICHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0KECHUH



JIOTIYIIEHBI OMTMOKH ¥ HETOYHOCTH B UCTIOJB30BAaHUU HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIEHBI TPYObIe OMKMOKHY B ONPEAEICHUN MTOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

Tema 4.2. DjeKTpoMarHUTHbIE KOJI€0AHNSI U BOJIHBI

Ycrublii onpoc (YO)

1.

10.

11.

N3 Kkakux DOJIEMEHTOB COCTOMT KoJiebaTelbHBI KOHTYp? MoryT mu
BO3HUKHYTh KOJEOaHUs B KOHTYpE, COJAEpXKaIleM KOHJIEHCATOp M pPe3ucTop?
UHJIYKTUBHOCTb U pe3ucTop?

Kakue ¢Qusmyeckne BeIMYMHBI U3MEHSIOTCS TPU  KoJeOaHHUSIX B
KoJIcOaTeIbHOM KOHTYpE?

Yem omnauyarTcs KojeOaHUs JJIEKTPUUECKOrOo 3apsila M TOKa B
kosiebatenbHOM KOHType? Kak mo rpaduky m3MeHEHHus 3apsjia cO BpeMEHEM
MOCTPOUTH TpapuK 3aBUCUMOCTH CHJIBI TOKA OT BpEMEHU?

OT yero 3aBUCHUT IMepuOJ KoyicOaHUW B KOHType? MokeT U mnepuoj
KoJIcOaHW B KOHTYpPE OCTaBaThCA MOCTOSHHBIM TPU M3MCHCHUW WHIYKTHB-
HOCTH U €EMKOCTH?

Kak wu3MenuTcss mnepuoa KoJyieOaTEIbHOTO KOHTYpa, €CIH yBEJIUYHUTH
YUCJIO BUTKOB KaTYIIKKA? BHECTU B KATYIIKY JKEJIE3HbIN CepIeUHUK?

Kakue mpeBparieHus: 3HEpruu MpOUcXoasT B KojiebaTenbHOM KoHType? ['e
COCpPEIOTOUCHA DHEPTHs MPU CBOOOIHBIX KOJIEOAHHMSIX B KOHType uepe3 1/8,
1/4, 1/2 nepuona mociie Hauajna pa3psaKu KOHAeHcaTopa?

Moryr nm ObITh CcBOOOJIHBIE KOJEOAaHWS B peaTbHOM KOHTYpeE
HE3aTyXarIHUMH?

YeM oTanUarOTCS APYT OT Apyra cBOOOJHBIC KOoJieOaHUS B ABYX KOHTYpax C
OJIMHAKOBBIMHU IMapaMeTpaMu, €CIW HMX KOHACHCATOPHI OBUIM 3apsiKEHBI OT
Oartapeii ¢ pazubimu I J[C?

Kak neiicTByromee 3HAaYC€HHE CHJIBI TOKa (HAMpsDKEHHS) CBSI3aHO C
aMIUTMTYAHBIM 3HadeHueM? Kakoe 3HadYeHHWE CHJIBI TOKa W HAIPSKCHUS
U3MEPSIOT aMIIEPMETPhI U BOJIBTMETPHI B LIENU MEPEMEHHOTO TOKa?

Ha karymky momaeTcsi ONMHAKOBOE HANPSHKEHHWE — CHadala OT CETH
MOCTOSIHHOT'O, a 3aT€M NMEePEMEHHOro Toka. B kakom cilyyae OHa HarpeBaeTcs
cuiibHee?

[Touemy B 1enu, conepskamieli KOHIAEHCATOP, MOXET MNPOTEKaTh TOJBKO
IIEPEMEHHBIN TOK?



12. JlomycTuMO Ji B LeNb MEPEMEHHOI0 TOKa HampsbkeHuem 220 B BKIIIOYUTH
KOHJIEHCATOop, MPOoOoiHOEe HalpsiKeHue Kotoporo 250 B?

13. Tlouemy B pamKe, paBHOMEPHO BpaIalOMICHCs B MAarHUTHOM TIOJIE,
Bo3HukaeT OJIC? Yem O0TAMYAIOTCS MNPOMBILUICHHBIE TE€HEPATOPhl  OT
MpoCTeNIeld MOJeIN-PaMKH, Bpalllatolleiicsi B MAarHUTHOM MoJjie?

14. Kakum o0pa3oM Moay4arT CTAaHAAPTHYIO YAaCTOTY NMEPEMEHHOTO TOKa IpHU
MEJIJICHHOM BpaIlleHUH paMKu?

15. Jlna gero cimyxut Tpanchopmarop? Kakume ero ocHoBHbie wacTu? Kakos
NPUHIIUI IeicTBUS TpaHchopMmaTopa?

16. Kakum 06pa3om Npou3BOAAT MpeoOpa3oBaHUsI HANPSIKEHUS U CUJIBI TOKa B
[EensIX MepeMeHHoro Toka? MOXHO JIM coBepllaTh Takue MpeoOpa3oBaHUs B
LEIsX TOCTOSIHHOTO TOKa?

17. UYem oriauyaeTcss XOJOCTOW pexkuM TpaHchopmartopa ot pabouero? Kak
OCYIIECTBIISAECTCS PEKUM HATPY3KHU?

18. Kak cBsizaHbl MeXay c000M BEIWUYHWHBI TOKOB U HaNpsHDKEHUNW B OOMOTKax
Tpancpopmartopa?

19. 3a cuer uwero B TpaHchopMaTope MPOUCXOAUT TMOTEpPs SHEPTUU TIpe-
obpazyemoro Toka? Kakossl myTtu nossimieHus: KITJ[ Tpanchopmaropa?

20. Ilouemy nna mepefayu SIAEKTPUYECKOW IHEPTHU HA OOJBIINE PACCTOSHHS
HCTIOJB3YETCA NepeMeHHbId Tok? Ilouemy npu mnepenaye 3IJIEKTPOIHEPTHHU
MCMOJIb3YIOT BBICOKOE HampsixeHue?

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

Kpurepuu ouenku:

OtmeTka «5»

MIOJTHO PACKPBITO COJCPKAHUE MAaTeEpUaia

YETKO U MPABWIHHO JIaHbI ONIPEACIICHUS U PACKPBITO COJEpKaHUE MTOHSATUM, BEPHO
MCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

JUTSL TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOCHUH,
OTBITOB

OTBET CAMOCTOSTEJIbHBIN, NCIOIB30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmeTKa «4»

PacKphITO OCHOBHOE COZCpKaHNE MaTepHraia

B OCHOBHOM TPABWJILHO JIaHBI OTIPEICTICHUS TOHSATHI U HCTIOIH30BaHbl HAyYHbIE
TEPMHUHBI.

OTBET CaMOCTOSITEILHBIN

onpeieSICHUs TOHATUN HETIOJHBIE, IOMYIIEHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEIOBATEIHFHOCTH U3JIOKEHUS, HEOOIBINE HETOYHOCTH MPU UCTIOJIH30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIICHUSIX

MIPaBUJIHLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MMO3UIIHSI
MTOHUMAFOITUH)



OtmMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHe yueOHOro MaTepuaa, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCET/Ia MOCJIEI0BATEIHLHO

OTIpE/ICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IICHUS U3
HAOJIOACHUM, TOMYIIEHbI OITMOKU TIPU UX U3TI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCHIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

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

TecTupoBanmue (T)
I Bapuanr.

Al. D1eKTpOMarHuTHBIE BOJIHBI MOTYT PACIPOCTPAHSATHCS

1) TOIBKO B BaKyyMe CO CKOPOCTBIO CBETa

2) TOJBKO B BEIIECTBE C JIIOOBIMU CKOPOCTIIMU

3) B BaKyyMe€ U B BEILIECTBE CO CKOPOCThIO CBETA

4) B BaKyyMe U B BEIIECTBE CO CKOPOCTSIMH, OOIBIIMMHI CKOPOCTH CBETA

A2. [leprop 3JIEKTPOMarHUTHOM BOJIHBI paBeH | MKc. J[JIMHA 3JIEKTPOMAarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. YacToTa >JIeKTpPOMAarHMTHON BOJIHBI HH(pakpacHoro uznyuenus 2-10%2 T,
[lepuon konebaHut ATOM BOJIHBI PaBEH

1)5-108 ¢

2)2-10% ¢

3)0,5-10%% ¢

4)2-108 ¢

A4. BHyTpH KOHJIEHCATOpa CO31AETCs
1) HEOqHOPOTHOE MarHUTHOE TOJIe
2) OTHOPOJIHOE ANEKTPUUYECKOE MOJIEe



3) OIHOPOJIHOE MAarHUTHOE TOJIE
4) HEOTHOPOAHOE IINEKTPUUECKOE MOJIe

AS. B kone6aTenbHOM KOHTYPE MePUOTUIECKI H3MEHSIOTCS
1) cuiia Toka B pe3uctope

2) 3aps KaTylIKu

3) cuiia ToKa B KOHJIEHCATOPE

4) 3apsi1 KOHJIEHCATOpa U CUJia TOKa

A6. [Ipu yMeHbIIICHIH WHIYKTHBHOCTH KaTYIITKH, BKIIFOUSHHOU B KOJeOaTeIbHBIN
KOHTYD, TIEPHO/I JIEKTPOMAarHUTHBIX KoJeOaHu

1) He u3MeHuTCs

2) yMEHBIIUTCS

3) yBenuuurcs

4) MOXET KaK YBEIIMIUTHCS, TaK U YMCHBIITUTHCS

B1l. YcranoBurte cooTBeTCTBUE MEXKY HU3UUECKUMU BeTMUYMHAMU U (OpMYJIaMH, 11O
KOTOPBIM OHU OTIPEJEISIOTCS.

OUBNYECKAS BEJIMUNHA

A) DHeprus KoHAeHcaTopa

b) [lepuon 37€KTpOMarHUTHBIX KoJieOaHUI
OOPMYJIA

1) 2nLC

2) q/.C

3) q2/ 2C

4) 2mJLC

II Bapuanr.

A1.B 31eKTpOMarHUTHBIX BOJHAX COBEPIIAIOT KOJeOaHus

1) mroOble YacTUIIBI CPEIbl

2) 3apsHKEHHBIC YaCTHIIBI

3) 2JIEeKTPHUUYECKHE TOKHU

4) HanPSAKEHHOCTD AJIEKTPUUECKOTO MO U UHIYKIHSI MATHUTHOTO OIS

A2, Ilepuon 2J1€KTpOMarHUTHOM BOJIHBI paBeH 1 Mc. JlJinHa 3eKTpOMarHuTHOM
BOJIHBI PaBHA

1) 300 mxm

2) 300 MM

3) 300 m

4) 300 km

A3. Yacrora paguososnnsl 4-108 Tlepuos konedanuii 3Toil BONHBI paBeH



1)4-108 ¢
2)2,5-10° ¢
3)2,5-108 ¢
1)4-108 ¢

A4. KoHsieHCaTOp — 3TO YCTPOUCTBO

1) 1715t HAKOTUICHUS IIEKTPUUYECKUX 3apsi0B

2) 1Sl CO3/IaHMSI DJIEKTPUYECKOTO TOKA

3) [uist U3BMEPEHUS IEKTPUUECKHUX 3aPsI0B

4) nns onpeeneHus HalpaBJIeHUs dJIEKTPUYECKOTO TOKA

AS. KonebareabHbIil KOHTYP COCTOUT
1) U3 KaTyIIKK U pe3ucTopa

2) U3 pe3ucTopa U UCTOYHUKA TOKa

3) U3 KaTylIKU U KOHAEHCATOpa

4) u3 pe3ucTopa u KOHAEHcaTopa

AG6. [Ipu yBenuyeHnn EMKOCTH KOHJIEHCATOpa, BKIIOUEHHOTO B KOJeOaTeIbHbIN
KOHTYp, IEPUO]I DJIEKTPOMAarHUTHBIX KOJeOaHUN

1) He U3MeHUTCs

2) yMEHBLIUTCS

3) yBeIM4IUTCS

4) MOXKET KaK YBEJIMUYHUTHCS, TAK 1 YMEHBIITUTHCS

Bl. YcranoBurte cooTBETCTBHE MKy (DU3UICCKUMHU BEIMYMHAMH U (hOPMYJIaMH, T10
KOTOPBIM OHH OTIPEJEISIOTCS.

OUNYECKASA BEJINYNHA
A) 3apsan koHgeHcaTopa

b) Dneprus karymku
OOPMYIJIA

1) CU

2) U/,C

3) LI%/,C

4) UNLC

5) LI%/,

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

Kiaoum Kk Tecram:

Bapuanr 1

Ne Bonpoca Al | A2 | A3 | A4 | A5 | A6 | B1

IMpaBuabebiii |3 |3 |1 |2 |4 |2 |B1,A3,b4




lovger | | | | | | |

Bapuant 2

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | Bl
IpaBuabubiii (4 (4 (2 |1 |3 |3 |BLALBS
OTBeT

Kputepuu orneHKH:

— «2» BBICTABIISIETCS OOyUJarOIIEMyCs, €ClTi Habpas MeHee 2 0aioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 3 6asa,

— «4» BBICTaBIISIETCS 00yUaroniemMycs, 3a 5-4 0aJLJIOB;

— «5» BBICTABIISIETCS O0ydaromemycs, 3a 6oyee 6 6ayoB.

3aganus ns camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOILICHU)

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

[TpeBparenue sHepruu B KoyieOaTeIbHOM KOHTYpE.

[lepro1 cCBOOOTHBIX ANEKTPUUECKUX KOJICOaAHUH.
Maremaruueckoe onucaHue MpoLeccoB B K0JIeOaTeIbHOM KOHTYpeE.
®opmyna TomcoHa.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.
BreIHyXIeHHBIE dNIEKTpHUUecKue KoiaeOaHusl.

JoOpoTHOCTH K0JIe0AaTEILHOTO KOHTYpA.

. EMKOCTHOE M MHIyKTUBHOE COTIPOTHBIICHHUS IEPEMEHHOTO TOKA.
10 AKTHBHOE CONPOTHUBJICHHUE.

11.3axon Oma a5 ANeKTPUYECKON LIETTH EPEMEHHOT0 TOKa.
12.PaboTa 1 MOIITHOCTb MEPEMEHHOTO TOKA.

13.Pe30HaHC B 3JIEKTPUYECKOMN LIETTH.

14.TlepeMeHHBIH TOK.

15.T'enepaTop nepeMeHHOro TOKa.

16.Tpancdopmartopsl.

17.Toku BBICOKOI 4acCTOTBHI.

18.Ilonyuyenue, nepenaya u pacnpezesieHue 3EeKTPOIHEPTUH.
19.CxopocCTh 27IeKTPOMAarHUTHBIX BOJIH.

20.251eKTpOMarHuTHOE 1OoJIe Kak 0COObIN BUJ MAaTEPHH.
21.2nekTpoMarHuTHbIe BOJHBI. CBONCTBA AIEKTPOMAarHUTHBIX BOJIH.
22.Bubpatop I'epia.

23.OTKpBITHIN KOJIEOATEIBHBIN KOHTYP.

24 N306petenue paauo A.C. [TonoBbIM.

25.1Tousatue o paguocsszu. [Ipunuun paauocsssu. [Ipumenenue
AJIEKTPOMATHUTHBIX BOJIH.

oCcoNOOR~ODE



Kontpommpyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U MPABUIIBHO JIAHBI ONPEJEICHNS U PACKPBITO COACPKAHUE NIOHATHI, BEPHO
VICITOJIB30BaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAHbI paHEE TPHUOOPETECHHBIC 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHKE MaTeprala

B OCHOBHOM IIPAaBUJILHO JIaHBI ONIPEACIICHUS TTOHATUM U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSTCIIHLHBIN

oTmpeieNICHUs TIOHATUI HETIOJHBIC, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAaHUHI
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUIX

MIpaBUJIbHBIC U Y€TKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (IMO3UIIHs
MMOHUMAIOITUH)

Otmetka «3»

YCBOEHO OCHOBHOE COJIepKaHHMe yueOHOIro MaTepualia, HO U3JI0kKEHO (hparMEeHTapHO,
HE BCET/la MOCIEA0BATEIbHO

OnpeieJICHNs] MOHATUN HEJOCTATOYHO YETKUE

HE KCIIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIECHUS U3
HaOJII0JICHUM, TOMYIIEHBI OITUOKY MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTIOJb30BAHUM HAYYHON TEPMUHOJIOTUH,
OTPEJICIICHUE TTOHSITUIA

MPABWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTepa (Mo3uLus KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTYIIEHBI TPYOBIE OITMOKY B ONPEICTICHUH TIOHSITHH, PU UCTIOJIb30BAaHUU
TEPMUHOJIOTUH.

KontpoabHast padora Ne 4
ITo pa3zneny «Kose0anusi 1 BOJHBbD)

BapuanT 1



1. I'py3 maccoit 450 r coBepinaer koneOaHus Ha MPYKUHE )KECTKOCTHIO

0,5 xH/m. Haiitu nepuo, COOCTBEHHYIO U LIMKIMYECKYIO YaCTOTY MEXaHUYECKHUX

KOJIe0aHMil.

2. B xonebaTenbHOM KOHTYpE 3aBUCUMOCTb CHJIBI TOKA OT BPEMEHH 3ajjaHa

ypaBuenueM i=0,55in10°xt. HaiiTu aMIIMTy My CHIIBI TOKA, IEPHUOJ, COOCTBEHHYIO U

[UKIIMYECKYIO YaCTOTY JMEKTPOMArHUTHBIX KOJeOaHMiA.

3.Jlogka kayaeTcsi B MOpE Ha BOJIHAX, KOTOPbIE PACIPOCTPAHSIOTCS CO CKOPOCTHIO 6

Mm/c. Pacctosinue Mexay 1Byms OmmKaliiuMu rpeOHSIMU BOJTH

24 m. KakoBa yacToTa yaapoB BOJIH O KOPIYC JIOJKH?

4.VI3MeHeHHe TOKa B aHTEHHE pajiriornepeaTunKa MPOUCXOIUT MO 3aKOHY

i=3c0s(1,4*10°%). Haiizure qMHY N3)Ty4aeMoii SIEKTPOMArHUTHON BOJIHEL

5. [TouemMy neTy4ne MBIIIH JaXK€ B MTOJIHOM TEMHOTE HE HATBHIKAIOTCS Ha MPENATCTBUE?
Bapuanr 2

1. JInuHa HUTH MaTeMaThyeckoro MastHuka 4 M. Haiitu nepruon, coOCTBEHHYIO U

MUKJIMYECKYIO YaCTOTy MEXaHWYeCKuX kosieOanuii Ha JIyHe, eciii yCKOpeHue

cB0OOHOrO MageHus Ha JIyne paBHO 1,62 M/c?,

2. YpaBHeHue KoneOanuil HanpshxeHust umeeT Bua U=40cos25nt. Haittu aMmmuTyay

HANPSDKEHUS, TIEPUOJI, COOCTBEHHYIO U ITUKINYECKYIO YAaCTOTY JIEKTPOMArHUTHBIX

KOJICOaHMIA.

3. UenoBek, crosmuid Ha Oepery Mopsi, ONPEEIHII, YTO PACCTOSTHUE MEKTY

CIIETYIOIIMMU APYT 33 IPYroM rpedHsIME BOJIH paBHO 8 M. Kpome Toro, o

MOACYMTAI, YTO 32 | MUH MUMO HETO IPOILI0 24 BOJHOBBIX rpeOHs. Onpeneaure

CKOPOCTb PaCIpOCTPaHEHUS BOJIHBI.

4. I3MeHeHre ToKa B aHTEHHE paJuolepeiaTyuKa MIPOUCXOANUT MO 3aKOHY

i= 0,3 sin (5,7*10°). Haiimure QnMHy U3IIy4aeMOM SIEKTPOMATHUTHOM BOJIHBL

5. MHOTOKpaTHOE X0 MOKHO YCIBINIATh B ropax. [louemy?

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

Kpurepun ouenku:

- «5» CTaBUTHCS 32 pabOTY, BBHIIOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HEJ0UYETOB.

- «4» cTtaBUTHCS 3a pabOTy, BBIOJHEHHYIO MOJHOCTHIO, HO MPH HAJIWMYWU B HEH HE
Oomnee oaHOM TPyOOH M OAHON HErpyOOi OMMOKK M OJHOTO HeJouYeTa, He Oojee Tpex
HEJ0YETOB.

- «3» CTaBUTHCA, €CIIM CTYACHT MPABWIHHO BBIMOJIHWI HE MeHee 2/3 Bcel paboThl Win
JOMyCTHJI He OoJjiee OAHOW TpyOoil OmMOKKM M JBYX HEIOYETOB, He Oojiee OIHOMN
rpyooii U OfHOW HerpyOoii omuOku, He Ooyiee TpeX HErpyObIX OIMOOK, OJHOM
HEerpyO0oil oIMOKH U TPeX HEI0UETOB, MPU HATUYUH 4-5 HEOUYETOB.

- «2» CTaBUTHCS, €CIU YHUCIIO OMMOOK M HEAOYETOB MPEBHICHIIO HOPMY OILICHKH «3»
WM TIPaBWIIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThI.

JlabGopaTopHbie padoThI

JlaGopaTopHnasi pabora Ne 12



N3yuenne padorsl oqgHOGa3HOr0 Tpanchopmaropa

Heap padoThl: YyCBOUTH NpPaKTUYECKHUE NPUEMBI JAOOPATOPHOIO HCCIIEAOBAHUSA
onHo(a3zHOro TpaHchopmMaTopa METOJAOM XOJOCTOrO X0/a (OmbIT XX) M KOPOTKOTO
3ambIkaHusi (ombIT K3), CHATH BHENIHME XapaKTEPUCTHKU TpaHcpopmaTopa npu
pa3IMYHBIX THUMAaX Harpy3o0K.

TEOPETUYECKUE CBEJIEHUS U PACUETHBIE ®OPMY.JIbI

1. HABHAYEHME, YCTPOMCTBO U IPUHIIUII JEACTBUSI
TPAHC®OPMATOPA
Tpancgopmamop [ 3TO CTATUUYECKUM 3JIEKTPOMArHUTHBIM ammapar, IpeiHa-
3HAYEHHBIM MJI1 TpeoOpa3oBaHUs MEPEMEHHOTO TOKa OJHOTO HamnpsKeHHs B
MIEPEMEHHBIN TOK IPYTOro HApPsKEHUS TOU K€ YaCTOTHI.
TpancpopMaTropsl HaXOIAT HIMPOKOE TPUMEHEHHUE JJIA MEpEAadn U pacupeeaeHus
DIIEKTPUYECKON DHEPIUH, I Pa3IMYHBIX TEXHOJIOTMYECKUX LIEJIEU U UId NMUTaHUA
pa3IMUHBIX LENeHd paguo-, SJIEKTPOHHO-BBIUUCIUTEIBHOW M TEIEBU3UOHHOU
anmaparypsbl, yCTPOUCTB CBs3U, aBTOMATUKH, TEJIEMEXaHUKHU U T. 1.
[TpuHiun nerictBusl TpaHC(HOPMATOPOB OCHOBAaH Ha SIBICHHHM B3aUMHOMN MHIYKIIUH,
KOTOPBIN SIBJIAETCS CIEICTBUEM 3aKOHA DJIEKTPOMArHUTHOW MHAYKIuK Dapanes:
do B
ShE (1)
! —das
T€ €j — 3.J11.C. DIIEKTPOMAarHuTHOM MHIYKIIUHU, @Pg — MAarHUTHBIN MTOTOK.
[TorokoM BekTOpa MarHUTHOM MHAYKIMU B (MarHUTHBIM MOTOKOM) Yepe3 Maiylo
romanky dS HaspiBaeTcs ckassipHast (PU3MUecKasi BeIMYUHA, paBHAS

dig O BOdScosl (] BdS (2)
TJIe 0. — YroJ MeXIy BeKTopaMi B 1 N - HopManbio K miomaake dS.



Puc.1. [ToTok BekTOpa MarHuTHOM MHAYKIKUK B uepe3 manyro
Iomaaky ds.

[ToTok BekTOpa MarHUTHOM MHAYKIMHU DB yepe3 MPOU3BOJIBHYIO IOBEPXHOCTD S
paBeH CyMMe IIOTOKOB Yepe3 MaJible TUIOIAJKI, Ha KOTOpPbIE pa30uBaeTCs
OoJbILIas IOIMIA/b.

—

JB (1 ;BdS 3)

Ha pucynke 1, a) wu3oOpakeHa »dJIEKTPOMAarHWTHAs cxeMa OJHO(A3HOTO
IBYyXOOMOTOYHOTO TpaHchopmaropa, a Ha pucynke 1, 0) — ero ycioBHOE
rpaduueckoe 0003HaAUYCHHE.

) 3
D Tp
(Y -
B S | B |
Ul . Y 2] E o UZH 1l
Iy E; QR: Ry 2 e LT s1ke
/: X0 - C
o2y (i 1 N L
] —— ' 2

PucyHok 2. — DnexkTpomMaraiuTHas cxeMa oH0(ha3HOTO ABYyXOOMOTOYHOTO
TpaHchopmartopa (a) u ero ycioBHoe rpaduyeckoe oboznaueHue (0)

Tpancpopmarop cocToUT M3 JBYX OOMOTOK, TepBUYHOM 1 W BTOpHYHOW 2,
pa3MEIIEHHBIX Ha 3aMKHYTOM (DeppOMarHUTHOM MarHUTONPOBOJE 3, KOTOPHIN IS
YMEHBIIICHUSI TOTEePh OT BHUXpeBhIX TOKOB Dyko HabpaH w©3 JTUCTOB
ANeKTpoTeXHUYecKkor ctanu tommuHour (0,35 9,5) MM, nerupoBaHHOM KpEeMHHUEM.
MaruuTonpoBo CIYyXUT ISl YCWJICHHS] MarHUTHOM CBSI3U MEXIy OOMOTKamMu
TpaHcdopmaropa, T. €. JUIsl YMEHbILIEHUS IOTEPh MAarHUTHOTO TOTOKA,



CO37aBa€MOro  NEpBUYHOM OOMOTKOM TpaHcopmaropa. Ilpu mnoaxIrOYeHUH
nepBUYHON 00MOTKH 4-X TpaHc(hopMaTOpa K CETH NEPBUYHBIN TOK i1, IPOXOJIS IO
e€ BUTKaM W, BO30YXIaeT B CEpJICUHUKE CUHYCOUATbHBIM MAarHUTHBIA OTOK @
= @pSinlit, toe [ = 20f [J yryioBas 4yacTora MUTAIOMIETO HANpsbKEeHUS Up (puc. ).
OTOT MOTOK, MPOHU3BIBASI BUTKU NEPBUYHON M BTOPUYHONM OOMOTOK, HABOJUT B HUX
OJIC:

ao ao
ellln _ wmwellln (3)

1 1 4 2 2 4t
['ie N1 1 N2 YUCIIO BUTKOB B IEPBUYHOM U BTOPUYHOM OOMOTKAX COOTBETCTBEHHO.
Otnomenne DJIC mepBuuHOM 00MOTKHM TpaHchopmaropa k IC BTOpUYHOU ero
OOMOTKHM, pPaBHOE OTHOIIEHHUIO COOTBETCTBYIOIIMX YKCEI BUTKOB OOMOTOK,
Ha3BIBAIOT K02 Puyuenmom mpancpopmayuu Tpancpopmaropa

k [ el_D E‘ (4)
€2 n2

Takum o6paszoM, kordduireHT Tpanchopmanuu TpaHchopMaropa €CTb OTHOIIIEHUE
O1C ero oOMOTOK WM OTHOIIEHWE YHUCET BUTKOB 3THX 0OMOTOK. B macmopte
TpaHchopmaTopa OOBIYHO YKa3bIBAIOT OTHOIIEHHWE HOMHUHAIBHBIX HAMpPSHKECHUN B
pexxume xonoctoro xoxa U;,/Us,, koTopoe mpaktudecku paBHO oTHorneHuo DJIC,
TaK Kak TpU Pa30MKHYTOW BTOPUYHOM OOMOTKE HANpsDKEHHE, MPUIIOKEHHOE K
NEPBUYHON OOMOTKe, mouTH neiukoM ypaBHoBemmuBaetTcs ee DJC (U1, 1 e1 ), a

BTOpHYHOE HarnpsbkeHue paBHo Bropuunoi DJIC (U2, [ €2 ). [loaToMy BbIpakeHue
U1l KO3 duLreHTa TpaHCPOPMALIMK MOXKHO MEePENnucaTh B BUJIE:

G 5 M 5)
2x n2
CrnenoBatenbHo, k03P duiimeHT Tpanchopmaluu paBeH OTHOIIECHUIO HAIPSKEHUIN
Ha 0OMOTKax MpH XOJIOCTOM X0Jie TpaHchopmaropa.
[Ipu pabote Tpanchopmaropa, B MEPBUYHOM OOMOTKE 3SJEKTpUUYECKas SHEPrus,
noTpebisiemMass U3 CETH, IpeoOpa3yeTcss B SHEPrUI0 MArHUTHOTO IOJs, a BO
BTOPUYHON OOMOTKE, HAa0OOpOT, SHEPTrHsi MArHUTHOTO TIOJIsI TpeoOpasyercs B
IEKTPUUECKYI0, OTJaBacMyr0 3aTeM (B OCHOBHOM) TMOTpeOUTENt0 (Harpyske).
HebGonbmass 4acTh MOIMHOCTH TepsieTcsi B camoMm TpaHchopmarope. [lpu
HOMUHAJIBHOM PEXHME MOIIHOCTh TMOTEPh B OOMOTKAaX M MarHUTOMPOBOJC
TpaHchopMaTopa HEBEJIUKA, MOATOMY TpaHC(HOPMATOPhI OOBIYHO MUMEIOT BBICOKHIA
KIT[, mocruraromruii (98—99) %.
Takum obOpaszoMm, B TpaHchopMaTope MpeoOpas3yroTcs TOIbBKO HAMPSHKCHUS] U TOKH.
MomHoCTh k€ (M3-3a MajbIX MOTEPh Ha HarpeBaHHE OOMOTOK MU MarHUTONPOBOJA
TpaHcopmaTopa) MPaKTUUECKH OCTAeTCS MOCTOSHHOM, T. €. MOXKHO CUMTAaTh, YTO
11U1 00 12U2 . CnenoBarensHo,

Ul_g IZ_D I’lD (6)
ko 17 n2



HUtak, TokM B oOMOTKax TpaHchopmaTopa OOpaTHO MPOMOPLMOHATLHEI
HampspkeHusiM. Tok mepBUYHOM OOMOTKM TpaHchopmaTopa NHpH OTKIIOUYEHHOM
NOTpPeOUTENE SIEKTPOIHEPrUun (BTOPUYHAST OOMOTKA Pa30MKHYTA) SIBJSIETCS TOKOM
XOJIOCTOTO XOJa. DIEKTpHUecKas cxemMa OOMOTKH TpaHchopMaTopa IpeaCTaBisIeT
co00# MocaeA0BaTeNIbHO BKIFOUEHHBIE AKTUBHOE CONPOTHUBIICHHE R M MHIYKTHBHOE
COINPOTHUBJIEHHE X[, T.€. CONPOTUBIIEHNE MPOBOAA OOMOTKH €€ HHAYKTHBHOCTb. TOK,
MPOXOMSIIANA TI0 OOMOTKE, CO37aeT BOKPYTr ce0s MarHuTHOE IIoJie, KOTOpOe
NPOHU3BIBAs TUIOLIA/Ib BUTKOB OOMOTKH, CO3/Ia€T MarHUTHBIN MOTOK. [lepeMeHHbIi
BO BPEMEHU TOK CO3/IA€T IEPEMEHHBbII MAarHUTHBIA TOTOK W COTJACHO 3aKOHY
®dapajes, BOZHUKACT 3.]1.C. CaMOMHAYKIMHU. OTian4ue OT 3.4.C. UHAYKIIUU COCTOUT B
TOM, YTO B 3TOM CJIy4a€ MAarHUTHBIM IOTOK CO3JA€TCS HE BHEIIHUM HCTOYHHKOM
MarHuTHOIO MOJIs, @ CaMUM TOKOM. Toraa MarHUTHBIN IOTOK IIPOIOPLIMOHAJIIEH TOKY
Y PaBEH:

(g L, (7)
rae L — Ha3pIBaeTCs MBAYKTUBHOCTBIO. Bo3HMKaromas 5.21.c. B 0OMOTKE paBHa:
e dUB o dkEl) o, db (8)
¢ dt dt dt

3HaK MUHYC O3HA4aeT, YTo 3.J1.C. CAMOMHAYKIIMH MPETSITCTBYET U3MEHEHHUI0 Toka. Ha
puc. 3 oKa3aH MepeMEHHbIN TOK, TEKYIIUNA Yepe3 KaTylIKy HHIyKTUBHOCTHIO L. Eciun
B IIETIHM TIPHIIOKEHO TiepeMeHHoe Hanpspkenue U = UgCOoS wt, To B Hel oTedeT
TIEPEMEHHBIN TOK, B PE3yJIbTaTE YeTO BOSHUKHET 3./1.C. CAMOMHIYKIINH. Torma 3akoH
Owma s paccMaTpUBaeMoOro ydacTKa Iy UMeeT BUA. TaKk Kak BHEIITHEE
HaIPSHKCHUETTPUIIOKEHO K KaTYIIKe WHAYKTUBHOCTH, TO

(%J 7U costt 0 LY Ldi U cosUit L dt, U cosot LY o (9)

dt 0 L dt
[Tocnie uHTErpUPOBaAHUS, TTOTYUYHUM:
I O UisinDt Dﬂ cos(Jt O Q) (10)
OL oL 2

Benmnunna ol umeer pazmepHocTh OM M Ha3bIBAETCS PEAKTHUBHBIM HWHIYKTHBHBIM
conpotuBiieHueM R | = wL. CpaBuenue Boipakenuit (9) u (10) mpuBoauT K BHIBOMY,
4yto majaeHune Hanpsbkenus Up omepexaer mo ¢ase Tok |, Tekymuii uepes Karyluiky,
Ha [1/2, 4TO ¥ MOKa3aHO Ha BEKTOPHOI quarpamme (puc. 3, 0).

a &
L U = wll,,
‘.'. .-

Puc.3. a) -nnekrpuyeckas 1emnb ¢ uaealbHON HHIAYKTUBHOCTBIO; 0) — BEKTOpHAs
IUarpaMMa TOKa M HanpsbKeHHs Ha KaTyIIKe MHYKTUBHOCTH.

B onexTpoTexHHWKE CHHYCOWIAIbHBIC BEIUYMHBI 3aMEHSIOT KOMILIEKCHBIMU
YUCJIaMH, UCTIONB3Ys hopMyy Ditnepa:



el Jcosl 0 jsindl, ede j O/C1 (11)

Torma  WMHIYKTMBHOE CONPOTHMBIEHHE C yd4eToM yria mosopora Ha 90° B
KOMIUIEKCHON (hopMe 3aIlMChIBACTCS CIAEAYIOUIIM 00pa3oM:

YU~ U U
L OOLe [ Tl(cos90 jsin90 ) jrhu (12)
3mech Touka Hax X[ - O3HAYaeT, 4To 3TO BeKTop, moBepHyThid Ha 90° mpoTus
4aCOBOM CTPEJIKH.

Ha puc.4 aktuBHOE CONpOTHBICHHE R BKIIOYEHO TIOCIEIOBATEIIBHO C
WHJYKTUBHOCTHIO L.

Puc.4. BextopHas nuarpamma HanpsbKeHUN Ha TOCIIEI0BaTEIbHO BKIFOUECHHBIX
conpotuBieHus: R 1 uHIyKTUBHOCTH L.

Btopoe nmpaBuiio Kupxroda rinacut: anredpandeckas cymma najieHu HanpsoKeHUN B
KOHTYpE paBHO airedpandyeckol cymme »5.a.c. Torga 3HAYeHHE HANPSHKCHUS,
MOIBOJIMMOTO K TpaHCHOPMATOPY B PEKHME XOJOCTOTO XO/Aa, B COOTBETCTBHHU CO
BTOPHIM TpaBmwiioM Kupxroda ais nepBU4HON 0OOMOTKH, MOKET OBITHIIPEICTABIICHO
KaK CyMMa BEKTOPOB:

Ui E1 IRy g 01 jX1 1g (13)

rie R; — aKTMBHOE CONPOTHUBIICHHE TEPBUYHOU OOMOTKH; Xi— HHAYKTUBHOE
COIPOTHBIICHUE MEPBUYHON OOMOTKH, O0OYCIOBICHHOE MOTOKAMHU paccesHus; jXi =
jowlL— KOMILUIEKCHOE COMPOTUBIECHWE WHAYKTUBHOCTH L, KOTOpO€ YYUTHIBA€T TOT
(akT, 4TO HANpsKEHUE HA MHIYKTHBHOCTH omnepexaeT Tok Ha 90°. Torma monnoe

CONPOTHBJICHHE TI0CICI0BATEIBHO BKIIOUCHHBIX R 1 L paBHo: Z [J (/R + X2 KkaK
MOKa3aHo Ha puc.4.

2. OONPEAEJIEHUE NAPAMETPOB TPAHC®OPMATOPA
Jns onpenencuus kodduieHTa Tpanchopmanuu K, a Takke mapamMeTpoB CXEMBI
3aMeleHust (puc. 2) U MoTepbh MOIIHOCTU B TpaHC(HOpMaTOpe MPOBOAST OMBITHI
xoJiocToro xoja (onbIT XX) U onbIT KopoTkoro 3ambikanus (K3) Tpancdopmaropa.



Puc.2

Puc.2. Cxema 3amernenus Tpanchopmaropa.

Ha puc..2 o603Ha4yeHO:
e Ry 1 X1 [ aKTUBHOE U MHAYKTUBHOE CONPOTUBIICHUS IEPBUYHON OOMOTKH;

¢RI N2 R, mX o]

1] n? X2 [J mpUBEAEHHBIE K UACTY BUTKOB IEPBUYHON OOMOTKH

aKTUBHOE Y UHAYKTUBHOE COMTPOTUBJIEHUS BTOPUYHON OOMOTKH;
e Rp [] aKTUBHOE CONMPOTHUBJICHWE HAMarHW4YMBAIOUIEH BETBH,
00yCJIOBJIECHHOEIOTEPSIMUA MOIIIHOCTH B CTAJIbHOM MarHUTONPOBO/IE;
e Xo [] UWHAYKTHBHOE COIPOTHMBIICHWE HAMAarHW4YMBAIOUIEH  BETBH,
00yCJIOBJIEHHOE OCHOBHBIM MAarHUTHBIM ITOTOKOM;

e Z,) I N 2 Z, [] MIPUBEIAECHHOE K YUCITY
BUTKOB NEPBUYHOMN 0OMOTKH
COMPOTHUBJICHUE HATPY3KH;
e UJ 1L MU, u 15! O l,/n [0 mpuBeaeHHbIE K YUCITY BUTKOB IEPBUYHOM
0OMOTKH
BTOPHYHOE HANPSKCHUE U BTOPUYHBIN TOK.

ITapameTpsl TpaHc(opMaTOpa B pexkuMe X0J10¢Toro xoaa (XX).

OneIT XOJOCTOTO XOAa TpaHchopMaTopa MPOBOIUTCS C IICJIBIO ONpPEaeTeHuUs
koddduimeHTa TpaHchopmaru K, MarHUTHOro moroka @,, a TakkKe IMOTePh
MOITHOCTH Pr B cepJieyHNKEe MarHUTOIIPOBO1a MPU HOMUHAIBHOM PEKUME.
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Puc.5. Cxema nepBuyHOI OOMOTKHM TpaHcopmaTopa W BEKTOpHAas AUarpaMma
HaIIpsHKEHUM Ha Hel B pexuMe XX.



[Ipu onvime XX Kk nmepBUYHON 00MOTKE TpaHChOpMaTopa MOABOIUTCI HO-MUHAIBHOE
HarpspKeHue (puc.S)
Uiy CTH 2110, (14)

rae
Z1 OR1 O
JX1 [J moIHOE CONPOTUBIICHUE MTEPBUIHON OOMOTKH.
[lpu sTom BropuuHas oomoTka pazomkHyTa (l; = 0) m HampsbkeHue Ha €€
saxumax Uo [1Uog U Eo.
N3mepus Hanpsokenne Uz, Tok lo M akTuBHYHO MommHocTe P [ LZR u
npeHeOperasi MaJeHUEM HaIpsSHKEHUs HAa MEepBHUYHOM oOMOTke Zilp (BBHIY ero
HEeOOIBIIOTO 3HA4YeHUs 1Mo cpaBHeHUIO ¢ DJIC Ej), T. €. MONb3ysCh YNPOUIEHHOM
cxeMo¥ 3amMerieHus TpancgopmaTopa pu XX (puc.3, a u 6), ONPeeIIsIoT:

— ko3 pureHT Tpanchopmauu:

k 0Eq1/E2 OUq, /U0 (15)
— MapaMeTpbl HAMarHUYMBAIOIIEH BETBU CXEMBI 3aMellleHUs TpaHchopMaropa
60 U/ o; RoDPx“A; XoD\/ZéD%A; (]_6)

— IOTEpU MOIIHOCTU INpu XX, Ha3bIBAEMbIE nomepsamu 6 cmaau Py, KOTOpbIE
3aTPayMBalOTCS B OCHOBHOM HAa HAarpeB MarHUTOINPOBOJA OT ACHUCTBUSA BUXPEBBIX
TOKOB U IIUKJIUYECKOTO IMepeMarHMunuBaHus ctanu, T. €. Po [P

IHapameTpsl TpaHchopMaTopa B peknMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBUYHONM OOMOTKU TpaHCPOpMaTopa M BEKTOpHas Juarpamma
HaIpsKeHU Ha Hell B pexume K3.

[Tpu onvime K3 (puc. 6) B 0TJIMYUE OT ONACHOT'O aBapUHHOTO KOPOTKOTO 3aMbIKAHHSI
TpaHchopMaTopa, BOZHUKAIOLIETO CIy4ailHO pu padoTe npu HanpsbkeHud U; [1 Uy,
, K IEpBUYHON OOMOTKE MOJBOJAAT TAKOE OHWKEHHOE Harl-
psoxenue U; [ U, (mMenbiuee HanpsbkeHus Uy, B 8...20 pa3 B 3aBUCUMOCTH OT TUIA
¥ MOUIHOCTH TpaHcpopMaTopa), Ip1 KOTOPOM B €ro 0OOMOTKaX yCTaHaBIUBAIOTCS
TOKH, PABHBIE COOTBETCTBYIOIIMM HOMUHAJIBHBIM 3HAYCHMSIM:
IlH |:$H /Ulm I2H IjDH /UZH lj]lln (17)
N3mepus Hamnpspkenue Uy, TOK |1, 1 aKTUBHYIO MOLTHOCTb Py, ONIPEesIOT:
— nmapaMeTpel cxembl 3amenieHuss npu K3 TtpanchopmaTtopa (mosib3ysich
YIPOIICHHON CXeMOH 3aMelieHusl, puc. 6, a):

Z. OU, Ny Re O P25 X, O \/ZZDRZ, (18)

1n K K
rae
Z, []

RZEIX2 R R FRCJu X X X[
COOTBCTCTBCHHO ITOJHOC,

K k k 1 2 K 1 2
aKTUBHOE U peakTuBHOE cornpoTusiieHust K3 tpanchopmaropa;

— "anpsokenue K3 (puc. 18.4, 6), BeipakeHHOE B MPOIIEHTAX,
Ux (1) = 100U, /U4,;

— notepu MoIHocTH npu K3 tpancdopmaropa (nomepu 6 meou)
P, O Py.

3. BHEIHHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCHMOCTD HaINpsDKEHHS Ha 32KUMAax BTOPUYHOW OOMOTKHM TPH U3MEHSIEMOi
Harpy3ske OT Toka Harpy3ku, T. €. U, [1f(l;), HocuT Ha3zBanue ernewner

xapakmepucmukuy TpaacpopmaTopa.



BropuuHoe HanpshkeHHe (CM. pUC. 2), paBHOE

1 Z. OU Ny Re O P12 XKD\/ZZDRZ,
H K K (19)
Up CE2 2212 FE2 F(Re X))l TWp0 2

21

IpU YBEJIMYEHUHN TOKA HArpy3KU YMEHBIIAETCS KaK 3a CUET YBEJIUYEHHUS IMaJCHUs
HanpspkeHus Z; |2 Ha ero BTopudHOM 00MOTKE, Tak U 3a cu€T yMmenbieHus JJ[C £
(BclieACTBHME  HEKOTOPOTO  YMEHBIIEHUS  MarHUTHOIO  MOTOKa @  mpH
COOTBETCTBYIOIIEM yBenu4eHWH Toka |1). OnmHako, TpuU aKTUBHO-EMKOCTHOM
Harpy3Ke Mpy yBEJIMYEHUHU TOKa Hanpsikenue U, yBeauunBaeTcsl.

BHelHne XapakTEepUCTHUKU MOTYT OBITh pacCUMTaHbl W MOCTPOEHBI, UCXOIS U3
NAcMOPTHBIX JAaHHBIX TpaHchopmaropa (cMm. Taba. 1), a Takke MyTEM MPSAMOIO
nu3MepeHus Hanpsikenus Uy v Toka |, npu n3MEeHeHUH Harpy3Kku Z,.

Heab padoThl: U3YyYUTh YCTPOMCTBO, MPUHLIUN PabOTHI, HA3HAYEHUE OAHO(GA3ZHOTO
U TpaHc(opmaTopa; yCTAaHOBHUTH 3aBUCHMOCTh MEXIY HAMPSOKCHUSIMH W TOKaMH B
NEPBUYHON U BTOPUYHOM OOMOTKaxX TpaHcPopMarTopa; OonpeneauTb KodhPUImeHT
TpaHchopmai oJHOo(Pa3HOro TpaHCHOpMaTopa;

Onucanue yCTaHOBKH.

Ha pucynke 7 npuBeaensl (poTorpadus yCTaHOBKU U €€ cXeMa.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html

NATP
R3
R4
R5
R6
R7
R8
R9
R10

@ 3
~220B ‘
(V1)

TP1

0)

Puc.7. a) — poTo ycTaHOBKH ; 0) — EKTpUUECKas cxema.

VYcraHoBka cocToUT U3 J1a0OpaTOPHOTO aBTOTpaHchoOpMaTopa pPEryIUpyeMoro
(JIATP) 1, mynbTuMeTpOB 2, 17151 U3MEPEHUS HANPSHKEHUM U TOKOBHA MEPBUYHOMN U
BTOPHYHON OOMOTKax TpaHchopMaropa 3 W TEPEKIoYaTeNsl peKUMa pabOThI
Tpancdopmaropa 4.

B naGopatopHoit mpeaycMOTpPEHO TpH pekruMa paboThl TpaHchopmaTopa.

1. Pexxum xomocToro xoja (moJjioxeHue nepexnrogaress X X),
2. Pexxum kopoTKOTO 3aMbIKaHus. (TT0JIokKEeHUE iepekmodares K3),



3. Pexxum paboThI 101 HArPY3KOH (IOJIOKEeHHs nepektouaress 1-10).
B kauectBe mcciaegyemoro tpanchopmaropa ucnoaszyercs TII-112-4 ero
OCHOBHBIC XapaKTePUCTHKH MPUBEICHBI B TabmuIe 1.

Tabnuua 1.

HomunansHoe Hanpsbkenue B mepBuuHoit oomotke (Uy), B | 220422

YacToTa nepemeHHOro ToKa, 't 50+0,5
MouiHoCTh HOMHHAIbHAS, BT 7,2
Tok nmepBuyHON 00MOTKH B pexkume xojioctoro xoaa (lu;) 003
A, He Oonee ’
HamnpsikeHne BTOPUYHBIX 0OMOTOK B PeKMME HOMUHAIBHON 7 140.4
Harpy3Kd [IpU HOMUHAJIBHOM HaNpsHKeHUU ceT, B T
Tok HOMUHANIBHOI HAarpy30K, A 0,39
AKTUBHOE CONIPOTHBIICHUE MTepBHYHON 00MOTKH (R1), OM 540
AKTHUBHOE COIPOTHUBIICHUE BTOpUIHON 00MOTKH (R2), OM 3,19

3KCHepI/IMeHTaJIbHaSI qacTb.

[lepen HauamoMm paboThI, B MPUCYTCTBUE MpernogaBarelis, yoeaurech B
MPABWIBHOCTH COOPKU U MOJKJIFOYEHUST YCTAHOBKHU.

[lepexmrouarens pesxnuMa padoThl TpaHchopMaTopa MEPEBECTH B PEKUMXOIOCTOTO
xoja (XX).

YcranoButs Ha JIATPe MuHMManbHOE BBIXOJHOE HampspbkeHue. Jist aToro
HeoOxoaumo pyuky JIATPa noBepHyTh 10 IPOTUB YaCOBOW CTPENIKH 10 YIOpa.

BKJIIOUNTH YCTAHOBKY B CETb.

BKIIFOYUTH MyJIBTUMETPBI.

Buumanue nepea J100bIMH M3MEHEHUSIMH T10JI0KEHUS TEPEKII0YATE PeKUMA
padoThl TpancdopmMaTopa. a TAKKe Nepea 3aBeplieHneM padoTbl, HE00X0AMMO
ycranapauBath Ha JIATPe MmuHNMAaJIbHOE BbIXOHOE HANIPSKEHUE

Pe:xxuMm xoJ0cTOro xoaa.

Bpamas pyuky JIATPa noOelitech Ha mnepBUYHON 0OMOTKE TpaHchopmaTopa
HOMHUHAJILHOTO HampspKeHus (cM. Tabmuiry 1). 3HaueHue HanpsHKeHUsT GUKCUPYIOTCS
0 TIOKa3aHusIM MyJibTuMeTpa Bl.

B Tabnumy 2 3aHecuTe 3HAYCHUS HANPSDKCHWM Ha TEPBUYHOM W BTOPHYHOUN
obmotkax Tpanchopmaropa (U; u Uy), a Takke TOK MPOTEKAIOIIHMK MO MEePBUYHON
oomoTke I1 MA.



Ta0muna 2.

Ul, B |1, MA |1, A Uz, B PX)(, Bt io, % k CcOoS [

[IpousBeauTe 3aMOJHEHUE OCTABIINXCS STYEEK TaOIUIbI.

1. Boruucnure kodQPUIMEHT yCUIIEHUSI MO TOKY B MPOIEHTaX IO
OTHOIIICHUIO K HOMHUHAJILHOMY TOKY TpaHc(opMaropa:

] IO
i 0 Y 100% (20)

3

2. kod(duimeHT Tpanchopmauu

E1 U1
E2 Up

3. MOITHOCTh XOJOCTOTO X0aa Po, paBHas MOITHOCTH TETUIOBHIX TOTEPH B
CEepACUYHUKE U3-3a TUCTEPE3UCA U BUXPEBBIX TOKOB Py.

2
8 0l 8D1P cm (22)
4. xos(ppuuueHT MolHOCTU TpaHchopmaropa

COS |:||:1_P0_ (23)

U1, 1o

PesxxnM KOPOTKOTO 3aMbIKAHUS.
[TepeBeauTe nepekitovaTelsib pexkuma padboTel TpanchopmaTopa B mosoxkenue K3.

[InaBHo Bpamas pyuky JIATPa, noGeiitech mpoTekaHusl MO MEPBUYHON OOMOTKE
Tpancpopmaropa Toka, paBHOro ly; =30 MA. 3HaueHue TOKa OMPENEISIETCS IO
MYJIBTUMETPY Ay.

3a”ecuTe B TaOIUIYy 3 3HAYEHUS HAMPSIKEHUS M TOKA MEPBUYHON OOMOTKH, aTaK ke
TOK, TPOTEKAIOIIUI TI0 BTOPUYHONU OOMOTKE.

Ta0muna 3.

Uy, B I, A I, A Pxs, Bt Ux3%, %

Brruncnute MmomHocTh Tpanchopmaropa B pesxkume K3 Pgs, koTopas paBHa
MOIIHOCTH, UAYIINX HAa HATPEB METHBIX OOMOTOK P,

O KR O4°ROP

Rz UERUIBUE (24)
BI;I‘{I/ICJII/ITC Hal'[p}I}KCHI/Ie KOpOTKOFO 3aMBIKAHUI B % I10 OTHOLICHUIO K
HOMHHAJIbBHOMY HaIIPsDKEHUIO IEPBUYHON 0OMOTKH TpaHcpopmaTopa.



U %o 10100 (25)
K3
H1l Y—

—Pexxum padoThI 01 HATPY3KOM
[lepeBenuTe nepexioyaTesb pexuma padoTel TpaHchopmaTopa B nosioxkeHue 1.

Bpamas pyuky JIATPa nmoGeiitech Ha mepBuuHON 0OMOTKE TpaHc(opMaTopa
HOMUHAJIBHOTO HAIPSKEHUs. 3HaUCHUE HAMPSHKEHUsT GUKCUPYIOTCS 10 MOKa3aHUSIM
MynbTUMETpa Bl.

3aHecuTe IOKa3aHus MYJIIBTUMCTPOB B COOTBCTCTBYIOIIHC STYCHKH Ta6JII/IIJ;BI
4.

Tab6auia 4.
N U,B | I, [IlbA UzB |l A Py, Py 1,% |cos [z
MA Bt Bt
1.
2.
3.
4.
D.
6.
7.
8.
0.
10.
[TOBTOpUTH SKCIIEPUMEHT H3MEHssI Harpy3ky (pexumsl padorer N = 2-10).

3ar0JTHUTE OCTABIIIMECS STYEUKH TAOIULBI 4.

[Toctpoiite rpaduku 3aBucumoctu KII/[ Tparnchopmaropa oT akTUBHOM MOIITHOCTH
BropuyHorr oOomotku (L (P2)) ¥ BHEIIHIOW XapakTEPUCTUKY TpaHchopmaTopa
(Uz(12)). KI1[I Tparchopmaropa BEIYHCISCTCS TIO CICAYOMICH Gopmyie:

P I2R
GoP2 o I2R2 (26)

PL. — BR+Rem [ Ry

KoHTpoJibHBIE BONPOCHI:

1. 3akon ®apasnes. MarHuTHbBIN MTOTOK.



Toxu @yko u crmocoObl KX YMEHBIIICHHUS B TpaHC(POopMaTOpax.
Onpenenenre MHAYKTUBHOCTH U €€ (opMyJia IJis KaTyIIKU.

I/IHJ_IYKTI/IBHOG COIIPOTUBJICHUC U CABUI (1)213 MCKAY TOKOM U
HalpsKCHUCMHA HHAYKTUBHOCTH.

5. Kak omnpenenuTs moTepy MOIIHOCTH B CTATBHOM
cepaeuYHuKeTpanchopmaTopa’?

Kak onpenenuth moTepu MOITHOCTH B 0OMOTKaxX?
Yro Takoe koddpunmeHt Tpanchopmanmu TpanchopmaTopa’?

Yro Takoe rucrepe3nc peppoMarHeTuka?

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

Kpurepun oneHku:

— O1nieHKa «5» CTaBUTHCS, €CIIHM yUYaITUNCS BBIMOJIHSIET pabOTy B MOJIHOM 00BEME C
COOJIIOJIECHNEM HEOOXOIMMON TOCIE0OBATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHHI;  CaMOCTOSITENbHOM  pallMOHaIbHO  MOHTHUPYET  HEOOXOJIUMbIE
000py1I0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00eCIIeunBaOIINX
MOJIyYeHHE PABUIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOMIOAAET TPeOOBAHMUS MPABHII
0e30MacHOCTH TPY/Aa; B OTYETE MPABUIBHO M AKKYpPaTHO BBINOJIHAET BCE 3aIUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUILHO BBITIOJHSICT
aHAJIN3 TTOTPEUTHOCTEH.

— OmneHka «4» CTaBUTCS, €CIM BBIMOJHEHBI TPEOOBAHUS K OLIEHKU «5», HO ObUIH
JOMYUIEHbl JIBa-TPU HEIoYeTa, He Oojee OJHOM Herpy0oil OMOKA W OJIHOTO
HEJ0YeTa.

— Onenka «3» cTaBUTCS, €cau paboTa BBHINOJHEHA HE IMOJHOCTHIO, HO 00beM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TMOJYYHTh MPABWIBHBIE PE3YyIbTaThl U
BBIBO/JIbI: €CITU B XO/I€ ITPOBEICHUS OIbITA U U3MEPEHUM ObLTN TOMYIIECHBI OIINOKH.
— Omnenka «2» cTaBUTCS, €clid paboTa BBHINOJHEHA HE MOJHOCTbIO M 00BEM
BBITIOJIHEHHON 4acTH paboOT HE MO3BOJIAT CHeNaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

Pa3znen 5. OnTuka
Tema 5.1. IIpupoaa cBera

YcrHblii onpoc (YO)



. Kakyro npupony umeer cer?

. Jaiite onpenenenue JIMHBI CBETOBOM BOJIHBL.

. C KaKo# CKOpPOCTBIO CBET PACIIPOCTPAHSIETCS B BaKyyme?

. ChopmynupyiiTe 3aKOH MPSIMOJMHEHMHOTO pacpOCTpaHEHUs CBETA.

. Uto Takoe cBeTOBOM y4?

. UTO HA3bIBAIOT YIJIOM NAAEHUA? YTIOM OTPAKEHUS?

. ChopmynupyiiTe 3aKOHBI OTPAKEHUS CBETA, 3AKOHBI MTPEIIOMJICHUS CBETA.
. UTO Ha3bIBaIOT a0COJIIOTHBIM (OTHOCHUTEIIBHBIM) MOKA3aTEIEM MPEIIOMIICHHUS ?
. UTO Ha3bIBAIOT MPEACIIbHBIM YIJIOM MOJHOTO OTPaKeHUs?

10. B uem paznuurie cOOUpaONINX U PACCEUBAIOIINX JTUH3?

11. Kakast 11uH3a Ha3bIBa€TCA TOHKOM?

12. Yto Takoe pOKyCHOE PacCTOSIHUE JIMH3bI, ONTHYECKAs CUJIA JTUH3bI?

13. Kak ocymiecTBisieTcsi HOCTPOCHUE H300paKeHUsI IPEIMETOB B JIMH3AX ?
14. Hanmutmre popMyIry TOHKOM JIMH3BI.

15. [TouemMy rna3 — onTuyeckast cucrema?

16. Kakyro nmuH3y Ha3bIBAIOT JTYTOW?

17. Yemy paBHO yIJIOBOE YBEIIMUECHUE JIYIIbI?

18. N3 KakuX ONTHUYECKUX AJIEMEHTOB COCTOUT MUKPOCKOM?

19. Ot yero 3aBUCUT YBEJIMUYEHUE MUKpPOCKOMA?

20. JlaiiTe MoHATHE pa3periaroei crrocoOOHOCTH ONTHYECKOTo Mmpudopa.
21. Y3 kakux ONTHYECKHUX JIEMEHTOB COCTOUT TeJECKOM-pedpakTop?

22. HanummTe BbIpakeHUE ISl YIII0BOTO YBEIUYEHUS TeJiecKkona-pedpakTopa.

O 001N DN~ W B

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:
OtMmeTka «5»
MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YCTKO U ITIPAaBUJIBHO AAHBI OIIPCACICHUA U PACKPBITO COACPKAHUC HOHﬂTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJI1 1OKA3aTC/IbCTBA UCITOJIb30BAHBI PAa3JIMIHBIC YMCHUA, BBIBOJbI U3 H&6J’IIO)1€HPII>1,
OIIBITOB

OTBCT CaMOCTOHTeHBHBIfI, HCIIOJIB30BAaHbI PAHCC HpI/IO6peTeHHBIe 3HaHU:.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJZIEp:KaHME MaTeprala

B OCHOBHOM IPABUJIBHO TaHBI ONPEACIICHUS MOHATUI U UCTIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeiesIeHHs] TOHSATUN HETOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX U O0OOIICHHUAX



MIPaBUJIHLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MMO3UIIHsI
MTOHUMAFOIITUH)

OtmMmertka «3»

YCBOEHO OCHOBHOE COZIEp>KaHHU€e YUeOHOTO MaTepHraia, HO U3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCIICIOBATEIHHO

OTIpEJICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOBI U 0000IICHUS U3
HAOJIOACHUM, TOMYIIEHbI OITMOKU MIPHU UX U3TI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MIPaBUJIBHBIC U YETKUE OTBETHI HA BOMPOCHI HABOAIIETO U KOHKPETU3UPYIOMIETO
xapakTepa (Mo3UlKs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONPEICICHUY TIOHITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

3aganns 1js caMocTosiTeIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUIH)

TodeuHbIM UCTOUYHUK CBETA.

CKopocTh pacnpOCTpaHEHHUS CBETA.
3aKOHBI OTPAKEHUS U TIPEJIOMJICHUSI CBETA.
[IpyrHnmn I'rolirenca.

[TomHOE oTpakeHue.

JIMH3HL.

[TocTpoenune n300pakeHus B INH3AX.
®opmyJsia TOHKOU JIMH3BI.

. YBeIWYCHHUE JTUH3HI.

10.I';ma3 kak onTHYECKasi CHCTEMa.
11.0OnTryeckue mpuodOpHI.

12.Cuna cBera.

13.0OcBenéHHOCTh. 3aKOHBI OCBEILIEHHOCTH.

LCoNOOR~WODE

Kontponupyembie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oneHkH:
OrMmeTka «5»



IMOJIHO PACKPBITO COJACPIKAHNEC MATCPHAJIA

YCTKO U ITPABUIJIBHO OAHBI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHbI PA3JINYHbIC YMCHH A, BEIBOAbI U3 HaGHIOHeHHﬁ,
OIIBITOB

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

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS MTOHATUN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CaMOCTOSTEIILHBIN

ONpeAeICHUS TOHATUI HEMOJIHbIC, IOMYIICHbl HE3HAYUTEIbHbIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 000OIICHUSIX

MPAaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLusl
MOHUMAIOITUH)

OtMmetka «3»

YCBOEHO OCHOBHOE COZIEp>KaHH€e Y4eOHOTO MaTepHralia, HO U3JI0KEHO
dbparmMeHTapHO, HEe BCET/la OCJIeI0OBATEIHHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI M 000OIICHHS 13
HAOJIOICHUM, TOTYIIEHBI OMTUOKY TIPH UX U3JI0KCHUH

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJ30BAHUH HAYYHOW TEPMUHOJIOTHH,
OTIPEJICIICHUE TTOHSITUI

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep)KaHUE YUYEOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONIPEICTICHUH TIOHSITHH, PU UCTIOJIb30BAaHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThI

NucTpyknuonHas kaprta K jadoparopHoii padore Ne 13

Tema 3aHsITHSI: ONIpeieNICHUE MTOKA3aTENs IPEJOMIIEHUS CTEKIIA ITPHU TOMOIIU
MHUKPOCKOIIA.

]_[e.]'lb SAHATHUSA: OIIPCACINTE ITOKA3aTCIIb IMPECJIOMICHUA IIPO3PAaYHBIX INIACTHHOK
M3 pa3JIMYHbBIX MAaTCPUAJIOB.



Ilepen Haya0M 3aHATHSA HEOOXOAUMO 3HATH: 3aKOH IPEJTOMIICHHUS CBETA,
IPUHIUI pabOThl MUKPOCKOIIA.

ITocJie oKOHYAHMSA 3aAHSATHS HCOﬁXOI{I/IMO YMETb: OIIPCACIIATH ITOKA3aTCIIb
MMPCIIOMJICHHA CTCKIIA.

OO6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Coaep:xxaHue u Teopus.

B ocHOBEe IpUMEHSAEMOT0 METO/IA JIEKUT SIBICHUE KAXKYIIErocsl yMEHbIICHUS
TOJILIMHBI CTEKJISTHHOW IJIACTUHKH IPU pacCMaTpPUBAaHUU CKBO3b HETO MpEIMETa-
METKH Ha HUYKHEW MOBEPXHOCTH cTekia. Cxema NpoXOoKIEHUs ITydKa JIyueu uepes
IUIACTUHKY MOKa3aHa Ha PUCYHKE.
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CylecTByeT CBsI3b MEXKIY ACHCTBUTEIBHON TOMIMHON H uccieayemMon
TUIACTUHKH, KQKYIIEUCS TOJIIUHOW U TTOKa3aTeJIEM MPEJIOMIICHUS CTEKIIA.

Y CTaHOBUTH ATY CBSI3b MOXKHO U3 PACCMOTPEHUSA XO0J1a JTy4eil OT TOUKHU A 4epe3
CTECKJISTHHYIO TUIACTUHKY. [Ipu 3TOM mipemiaraercs, 4To a3 HaXOJUTCS Ha TOU
HOPMAJIX K TIOCKOCTH TJIACTUHKH, KOTOpas MPOXOIUT Yepe3 TOUKY A, U My4OK

nyueit AB COCTaBIIAET C HOPMAJBIO MaJIbIi yrom 1 .

V3kuii my4yok Jiyueid 4B nocie npeaoMIeHHUs Ha TpaHulle pa3jielia IByX cpel
BBIXOJIUT U3 TJIACTUHKHU B BO3/IyX M COCTABJISIET C HOPMAJIbIO U €€ MOBEPXHOCTHU

yros #2 . DToT yroi cBa3aH ¢ yriaoM 41 depes moKasaTelb IPEIOMIIEHHS N
sing 1

tak: SHML A

HabmonaTento kaxercs, 4To paccMaTpUBAEMBbIH MyYOK JTydel UCXOAUT HE U3
TOYKU A, @ U3 TOUKHU A1, IPUTIOJHATON Ha HEKOTOPYIO BhicOTy AA1. PaccMmarpuBas
TpeyroabHuku ABC u A1BC, MOXHO HanmMcaTh, 4YTO

H _tgi
BC=H -tgy - BC=htgi ,;,, o tgi



HpI/IHI/IMa}I BO BHUMAHHUC, YTO YTJIbI Ly 4 MaJbl, MOXXHO OTHOIICHHUEC TAHI'CHCOB

H
=

3dMCHHUTH OTHOIMCHNUCM CHUHYCOB 3THUX YIJIOB, T.C. IIOJIYUUTDH BBIPAKCHUC! h .

Takum oOpa3om, U3MEPUB TOIIIMHY IUTACTUHKU U KaxyIrytocs TonuuHy (h=h; -
h1) MO>KHO HaiTH MOKa3aTesb MPEIOMIICHHS CTEKIA.

Onucanue yCTAHOBKH

BUPTYaJIbHOM
OnpeAeAeHHe NoKA3IATEAS NPEAOMAEHMUA 1a6opaTopHoi
npy NOMOLULKH MUKPOCKONQ
__— 3 : padoThbL.
DKCHEepUMEHTaIbHAS
yCTaHOBKa

IIPEACTABIICHA HA
pucyHke. B neBom
HUKHEM YTy
IIPECTABJICHA [T1aHETb
«mapameTpoB
IJIACTUHBD», B KOTOPOU
MOYKHO MEHSTh

3HaueHue H u h. [IpaBee
—— HaXOJMTCS TTaHEIb
BbIOOpa MaTepuana
IJIACTUHKH, HAM
MOHAI00UTCSl MaTepHall TOJIBKO CTEKJIO. B KpaliHeM JIeBOM yrily HaXOAUTCS
OKOIIIKO MMOKA3bIBAIOUIEE TO. YTO OYJIET BUJHO B MUKPOCKON MPU U3MEHEHUE
MapaMeTpoOB YCTAHOBKU. A UMEHHO KPAacHBIN U CUHUMN KpPECT.

2

MarepuaAsl
Nopametps YCTaHOBKK .« CTEXAO

H= 5 4 VA CALAC
1 pySuH
h=| 718 |3 um TAMO

Hcnonb3ys npecTaBIeHHY0 YCTAHOBKY, TOCTUTAETCS 11T TOCTaBICHHOM
1abopaTopHOil pabOThI

IlnaH BbINOJITHEHUS 3alaHUuA.

1. ITepeitnute mo cebuike https://www.youtube.com/watch?v=wyi80afJXSY u
MIPOCMOTPUTE BUACOYPOK KOTOPBINA MOSICHUT, KAKMM 00pa3oM IPOBOIUTCS
nabopaTopHas paboTa B peaJIbHBIX YCIOBHSX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJIHANTE IMOCIEA0BATEILHOCTE JEHCTBUY OIMMCAHHBIX HUXKE.

3aganue 1. Onpeoenenue noxkazamens npejlomieHUus CmeKia.
1. 3anmycTuTe BUPTYyaabHbBINA CTEH]I.

2. Beibepute matepual CTeKIIo.



3. 3ajiaiiTe TONIMHY CTEKIAHHON MIACTUHKN 47 B COOTBETCTBHH, C BAPUAHTOM
COBIIAJIAIOIIEM C TTOCJIeIHEN TU(POI O CIUCKY TPYIIbI, OH HAXOUTCS B KOHIIC
JIOKYMEHTA.

4. OnpeaenuTh KaKYyIyIcs TOJMIIHUHY N CTeKIITHHOM TacTuHKH. [lepemernas

yKazaTelb = 10 MOJyYeHHUS YETKOTO CHHETO KPECTa B OKOIIIKE, 3aHECUTE
nokazaHnue B Tabsuiy 1 —3to Oyner h;.

5. YcranoBute Ha 10 MM BepxHHil moka3atenb hy u u3MeHsiiTe, nepemenias

yKa3areyib = JI0 MOSBJIICHUS YeTKOTO KPACHOTO KpecTa. 3aluIlInTe TOKa3aHus
uHauKaTtopa hy.

6. [ToBTOpUTE OMBIT C ApYrUMU 3HaUeHUsIMHA H.

Ne Marepuan H,mm| hy, mm | hy,mm | A2=&- 4 |n N, | An
/o MM

1

TabnuuHble 3HAYEHUS TIOKa3aTeNnel IpeIOMIICHHUS] HEKOTOPBIX TBEPABIX Tell

Ne i/m Marepuan n

1 Pyoun 1,76
2 Anmaz 2,42
3 Crekiio 1,5
4 Jlen 1,31
5 Cmona 1,58

7. Cnenaite BBIBOI.

KoHTpoJsbHBIE BOIPOCHI:

1. Kak cBsi3aHbl mokaszaresnab NpeoMIICHUS Cpebl U
CKOPOCTh paCIpOCTPaHEHUs CBETa B HEW?

2. Hauepture xox ay4yell B MUKPOCKOIIE.

3. Yro Takoe abCOMIOTHBINA MOKA3aTENb MPEIOMIICHUS

cpeabl? UTo OH XxapakTepUus3yeT, OT YEro OH 3aBUCUT?




4, 3aBHUCHUT JIM a0COJIIOTHBIN ITOKA3aTelb BEIECTBA OT TOTO,
KaKHUM CBETOM ero o0y4aroT? Eciu 3aBUCUT TO Kak?

5. OOBsICHUTE JIs Yero HaJI0 U3MEPATh HaTypaIbHYIO
BEJIMYMHY CTEKJIA.

Hauvanbnbie JAaHHBIC I10 BApHAHTaM K 3aJaHUAM

I'pynma H, mm

1 50

55

60

65

70

75

70

80

O©| 00 N| O O & W N

85

=
o

60

Koutponupyemsie kommnerenunu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— O1eHKa «5» CTaBUTHCS, €CIIM yUaAITUNCS BBIOIHIET PabOTy B MOJTHOM 00BEME C
COOJIOJIeHNEeM HEOOXOIMMON TIOCTE0OBATEIbBHOCTH TPOBEJCHUS OMBITOB H
U3MEPCHU;  CaMOCTOSITEJIbHOW  pPAllMOHAJLHO  MOHTHUPYET  HEOOXOAMMBIC
000Opy0BaHUE; BCE OMBITHI MMPOBOJIUT B YCIOBUAX U PEKUMAX, 00CCIICUNBAIOIITIX
MOJTy4YeHHUE TIPABUIIBHBIX PE3yJIbTAaTOB M BHIBOJOB; COOIOIaeT TPEOOBAHUS TIPABHII
0€30MacHOCTH TPy/a; B OTYETE MPABUIBLHO M aKKypaTHO BBHIMONHSIET BCE 3aIUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadWKH, BBIYUCICHUS, MPABWILHO BBITIOJHSCT
AHAJIU3 TIOTPELIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIM BBIIIOJHEHbI TPEOOBAHMS K OLICHKU «5», HO ObLIN
JOMYIIEHBI JBa-TPU HEIoYeTa, He Oojee OJHONW HErpyO0oil OIMMOKA W OJTHOTO
HEeJ0YeTa.



— Onenka «3» cTaBUTCS, ecau paboTa BHINOJHEHA HE TOJHOCTHIO, HO O0BEM
BBIMIOJITHEHHOM YacTH TaKOB, IO3BOJISIET IOJYYUTh IPABUIbHBIE PE3YJbTAaThl U
BBIBO/JIbI: €CJIU B XO/I€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.
— OneHka «2» craBUTCS, €clii paboTa BBINOJHEHA HE IOJHOCTbIO M 00BEM
BBIMIOJIHEHHOM YacTU pabOT HE MO3BOJIT cliejaTh MPABUIIbHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIIEHUSI, HA0JII0/IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

Tema 5.2. BosiHOBOe CBOICTBO CBeTAa
YcrHblii onpoc (YO)

. Uro Ha3bIBalOT UHTEp(EepeHumei ceera?

. Kakue BoTHBI HAa3bIBAIOT KOT€PEHTHBIMU?

. ChopmynupyiiTe ycinoBre MaKCHMyMOB U MUHUMYMOB UHTEp(EpEHINH.
. UTo Takoe ONTUYECKUI U TE€OMETPUYECKHI ITyTh CBETa?

. Kak 00bsiIcCHUTP 11BETA TOHKUX TJIEHOK?

. UTO Takoe NpOCBETIICHHAsI ONITHUKA?

. Uro Ha3bIBaOT nudpakiueit ceera?

. IIpu kakux ycioBusix oHa HaOroAaeTcs?

. O0bsacHuTe AMGPAKIUIO HA OJTHOM M.

0. ChopmynupyiiTe ycaoBUE TJIABHBIX MAaKCUMYMOB TIPH TH(DpaKIIMU Ha pEIIeTKe.
1. YTo mOHMMAIOT MOJ pa3pelaroeld ClioCOOHOCThIO TU(PAKIIMOHHON peleTKu?
12. Kakoii cBeT Ha3bIBatOT ecTrecTBeHHBIM? [lomsipu30BaHHbIM?

13. Chopmynupyiite 3akoH bproctepa.

14. Kakue crocoObl NOJy4YeHHUsI MOJISTPU30OBAHHOTO CBETA BaM U3BECTHBI?
15. Yro Ha3pIBAIOT AUCIIEpCHEH cBeTa?

16. Urto Takoe criekTp?

17. Kakue cymiecTBYIOT JIMHUH CTIEKTPOB U3ITyYCHUS?

18. Kakue BemiecTBa Jal0T CIUIONTHOM CIIEKTp?

19. Kakue BemiecTBa at0T TUHEHYATHIN, TTOJIOCATHIN CTIEKTPHI?

20. Pacckaxxurte 00 ynbTpaduoIeTOBOM H3ITYUECHUHU U €T0 CBOMCTBAX.

21. Pacckaxxute 006 nHPPaKpaCHOM M3IIYYCHUH U €TO CBOMCTBAX.

22. Yto Ha3bIBAIOT CIIEKTPAJILHBIM aHAIU30M?

23. Yto Takoe GppayHrodepoBbl JIUHUN?

24. KakoBblI IPUPOJA U CBOMCTBA PEHTTEHOBCKUX JTy4eil?

P P2 O00~NON WV KWK —

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

Otmetka «5»

IIOJIHO PACKPBITO COJCPKAHUE MaTepUaia

YETKO Y MPABWJIHLHO JaHbl ONIPEAETICHUS U PACKPBITO COJIEPKAHUE TTOHSITUI, BEPHO
MCIMOJIb30BaHbl HAYYHBIE TEPMUHBI



AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHbI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 H&6JHOI[€HHI>1,
OIIBITOB
OTBCT C&MOCTOHTGHBHBII\/’I, HCIIOJIB30BAHbI PAHCC HpI/IO6p€TeHHLIe 3HaHU:L.

OtMmeTka «4»

PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia

B OCHOBHOM IIPaBHJILHO JIaHBI OTIPEICICHUS TTOHATHH M CIIOJIb30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIMN

OTIpEJICIICHS TIOHSITHIA HETIOIHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH MPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOIAaX U 000OIICHUSX

MIPaBUJIbHBIC U YETKHE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (TO3UIIHs
MTOHUMAFOIITUH)

OtMmetka «3»

YCBOCHO OCHOBHOE COZIEp’KaHHE YIeOHOTO MaTepHaia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTeIbCTBA BHIBOBI U 000OIICHHS U3
HAOJIOICHUM, TOMYIIEHbI OMTUOKU TIPHU UX U3TI0KEHUH

JOTYIIEHBI ONTMOKN M HETOYHOCTH B MCTIOJB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakTepa (MO3UIHs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHBl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OITMOKY B ONPEICTICHUH TIOHITHH, PH UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

3ajganus ajs caMocTosiTeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

WNurepdepenuus ceera.

KorepeHTHOCTh CBETOBBIX JTyUeH.

WNuTtepdepeHius B TOHKUX TUICHKAX.

Koasna Herorona.

Hcnonp3oBanne HHTEP(EPEHIMH B HAYKE U TEXHUKE.
Hudpakuus cBera.

Judpakius Ha ey B HapajuleIbHbIX JTydax.

NogokowdPE



8. Hudpakunonnas pemerka.

9. Ilonsarwue o ronorpadpuu.
10.[Tonspuzarus monepeyHbIX BOJIH.
11.ITonspuzarus cBeTa.

12.J1BoiiHOE JyUenperoMieHue.
13.ITonsspoupl.

14. Tucniepcus cBera.

15.Buibl M3my4EHUN.

16.Bunbl CiekTpoB.

17.CrexTpbl UCITyCKaHHUS.

18.CreKTphl OTIIOMICHNS.
19.CniexTpasibHBII aHATIH3.
20.YnpTpadmoneToBoe U3MydeHHE.

21. UudpaxkpacHoe u3ydeHue.
22.PentrenoBckue iyan. X mpupoaa u cBOMCTBa.
23.11Ixana >51eKTpOMarHUTHBIX U3Ty4YEHUN.

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

Otmetka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U MPABWIBHO JTaHbI ONIPEACIICHUS U PACKPBITO COAEPKaHUE ITOHATHI, BEPHO
VCITOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBOIbI U3 HAOIIOICHUH,
OTBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHbI paHEE TPUOOPETEHHBIEC 3HAHMUS.

OtmeTKa «4»

PACKPBITO OCHOBHOE COJICpKaHUE MaTepHraia

B OCHOBHOM IPAaBWJILHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

oTmpeieSICHUs TTOHSATUN HETOJHBIE, IOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIICHUSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO Xapakrepa (MO3ULIus
MOHUMAIOIIU)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOIr0o MaTepuaia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/Ia TTOCIeIOBATEIHHO

onpeieSIeHHs] MOHATUN HETOCTATOYHO YETKUE



HE UCIOJIb30BAaHBI B KAYECTBE JI0KA3aTEIhCTBA BEIBOIBI M 0000IICHMS 13
HAOJIOACHUM, TOMYIIEHbI OITMOKU MIPHU UX U3TI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECIECHUE MOHATHN

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IMO3UIUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHHE YU4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIEHBI TPYObIe OMKMOKHY B ONPEAEICHUN MMOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

JlaGopaTopHbie padoThI

HNHcTpyKIMOHHAS KapTa K JadopaTopHoii padore Ne 14

Tema 3aHATHSA: U3MEPEHHE JITIMHBI CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKITUIOHHOM
PELIETKH.

Heab 3aHATHSA: U3MEPUTDH JITTMHY CBETOBOM BOJIHBI C MOMOUIBIO JU(DPAKIIMOHHON
PELIETKH.

Ilepen HavanoM 3aHATHA HEO0XOAMMO 3HATH: UTO TAaKO€ JUIMHA CBETOBOU
BOJIHBI, OTIpe/ieiieHrne TU(PPakIIMOHHON PEIIETKU U MPUHITUI €€ JeHCTBUS.

ITocsie OKOHYAHMA 3aHATHS HEOOXOAUMO YMeETh: ONPEIECIATh JJIMHY CBETOBOU
BOJIHBI C IOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Oo6opynoBanme: koMinbloTep, MHTEpHET, UHCTPYKIIMOHHAS KapTa.

Conepixkanue u Teopusi.

JudpakironHas pemeTka IpeacTaBiseT co00il COBOKYMHOCTh OONBIIOTO YUCHTA
OYeHb  y3KMX  TapaUICNbHBIX  IIEJICH,  pas3IeieHHBIX  HENPO3PaYHBIMH
npoMexxyTkamu. OOmmas MHMpUHA MEId W HEMpPO3payHOTO  MPOMEKYTKa
Ha3bIBACTCS MEPUOJIOM pemieTkn. Hampumep, ecnu Ha AUQPPAKIIMOHHOW PEIICTKE
nmeercs 100 mrpuxoB Ha 1 MM, To mepuon audpakiuonHoi pemerkn < =0,01
MM.

Ha pucynke npeacrasieHa cxema xoa Jyden yepes pemerky. Jlyuu, npoxoasmue
yepe3 PpELIETKY MEPIEHAUKYISIPHO €€ IUIOCKOCTH, TMOMNAaJaroT B  3padyokK
HaOroaTess U 00pa3yroT Ha CeT4aTKe riaza oObIYHOE M300paKeHHWE MCTOUYHUKA
ceera. Jlyumn, ormbaroniue Kpas LIeed pelieTKd HMMEIT HEKOTOPYIO Pa3HOCTh
X01a, 3aBHCAILY0 OT yriaa ¥ . Eciu sTa pasHOCTh NPONOPLUOHAILHA 4.
rae 4 - 1e10e 4KMello, TO KaxkIas Takas hapa Jydeil oOpasyeT Ha CeTdyaTrke



U300paXKCHHE WCTOYHHMKA, I[BET KOTOPOTO ONPEIEISIETCS COOTBETCTBYIOIICH
JUTMHOM BOJIHBI #- .

C MOTpss CKBO3b pEIIETKY Ha MCTOYHUK
Y cBera, Ha0moparenab,  KpoMe  3TOrO
UCTOYHHKA, BUJUT pacnoJIoKEHHbIE
CUMMETPUYHO IO 00€ CTOPOHBI OT HEro
Tu(paKkIMOHHBIE CIIEKTpbl. bimkaiimas napa
cnekTpoB (1-ro mopsigka) COOTBETCTBYET
A pasHOCTH  XOJa JIyded, paBHOH #- s
COOTBETCTBYIOILIETO TOHA. boiiee ynaneHHas
v ¢ y Tapa CIIEKTPOB (2-ro MOPSI/IKA)
COOTBETCTBYET  pPAa3HOCTH  XoAa  JiyueH
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BHelHuii BUJT yCTAaHOBKH, JUJISl ONPEAEIICHHS IJIMHBI CBETOBOM BOJIHBI M300paxeH

Ha puc. 2.
— R
: 1

M

Ha onTrueckoil ckaMbe MOKET IEPEIBUTATHCS
P  [UIaCTMHA, B KOTOPOH IIpoOpes3aHa  Iueib

npsiMosiiHeriHoM  ¢opmbl.  [log  mienbio

yKperuieHa 1kana ¢ jaeneHusmu.  lens
OCBEILIAETCA  JIJEKTPUYECKOM JIAMIIOYKOW, MEXIAy JaMIIOYKOW U  IIEJIBI0
BCTaBIIAETCSI MOHOXpPOMAaTHYECKUN cBeTOPMIbTp. B ApyroM KoHIE ONTHYECKON
CKaMbU YKpEIUIeH Jepxkareiib P, B KOTOpBIA BCTaBIsEeTCd AUQPPAKIMOHHAS
pemerka. Ecnm cMOTpeTh Ha OCBEIIEHHYH) MOHOXPOMAaTHYECKMM CBETOM LIENb
uepes IM(PAKIMOHHYIO pemretky, To kpome memu A£mo Gokam BumHBI
CUMMeETpUUHbIE n300paxkeHus ee. Kaxxnoe 6okoBoe AupakiIMOHHOE U300paKeHUE

CMEIIEHO B CTOPOHY Ha BEJIUYHUHY BA=B =5

Ha puc.2 uzo6paxkens! iyun, 00pa3yrolire n300paKeHHbIC eI, OYCBUIHO:

Tak KaK

,Z'ZI S B S ,lez yron ¥ mai,
TO #£%° MOXXHO C
! ! ! ! | I I I 1 TIOCTaTOYHOU
4 3 2 1 0 1 2 3 4crencHso
S ) TOYHOCTH

A 3aMEHUTh SiTep
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CpaBHMBas TIOCJIEHEE BBIPAKEHHE C YCJIOBUEM TIJIABHOTO JU()PAKIIMOHHOTO
MakcuMyMa FSine =#. ojrygaeM pacueTHYIO (pOpMYIIy:

. _ Sa
S mh
Onpegenenne oNWHbLI CEETOBOW BOMNHbI O nucanue
C NOMOLLBIO AW PaKLMOHHOW pPeLUeTKN YCTaAaHOBKM
BHPTYAJILHOM
*ﬂ JladopaTopHoOH
‘ padoThbl.
) Tnjl!urls I 4”"?31 JNHTT f}m:uny n:E l %::I | u 3;1: T:MLIT SKCHCpI/IMCHTaﬂLH
asg1 YCTaHOBKa
| ' IIpcaACTaBJICHA HA
(S wnnifloumm d =10 m PUCYHKC. B
/‘\ . KpaliHEM HUKHEM
m MNP TIPAaBOM YTIIY
BE N 3 Sheeesi TIAHEID «CIICKTP,
i

oABua MO>KHO BBIOMPATH
s CBETOQUIIBTP OT
snorerossii  KPACHOI'O 1O
(roseTOBOTO.

QCCTOfHKE OT pe

BHI/I3y CJICBA PACIIOJIO0XKCHA ITaHCJIb «PaCCTOAHUC OT PCIICTKHU 0 9KpaHa»,
KOTOPYIO €CJIN MCHATH MCHACTCA PACIIOJIOKCHUC PCUHICTKKY B OKHE BBIIIC CIIpaBa.
OxHO MOKa3bIBaCT KaK MEHSCTCS PpacCIIOJIOKCHUC JIMHEHUKH IIpru IBUXKCHHUUN
OTHOCHUTCIIBHO PCUICTKH.

IL1an BbINOJIHEHUSI 3aIAHMA:

1. IMepetiguTe mo ccouike https://www.youtube.com/watch?v=VPE9is9f d0 u
MIPOCMOTPUTE BUACOYPOK KOTOPBINA MOSICHUT, KAKMM 00pa3oM MPOBOIUTCS
nabopatopHas padoTa B peasIbHBIX YCIOBUSIX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=397

U BBIIOJIHANTE IMOCIEA0BATEILHOCTh JEUCTBUM OIMMCAHHBIX HIKE.

3amanue 1. i3mMepenue qJIMHBI CBETOBOUM BOJIHBI C IIOMOIIBIO AU PAKIIMOHHOM
pELIETKH.

1. 3anmycTuTh BUPTYJIbHBIA CTEHI.

2. ITomecTuTe MIKAIy HA PACCTOSIHUE A ot nudpaximonHoii penrerkn. Bozsmure
IIOCJIEA0BATENBHO 3HaUCHMS R, B COOTBETCTBUH, C BAPUAHTOM COBIIAJAIOIIEM C
nocyenHen nudpoil Mo CnucKy rpymnibl, OH HAXOAUTCS B KOHIIE JJOKYMEHTa,



3. Beibepute cBeTOPMIBTp HAUMHAS C KPACHOTO, U TIO IIIKAJIE MUTKA,
paccMaTpruBaeMoOi uepe3 perieTKy, ONpeaeIuTe pACCTOSHHUE OT NN 10
HaOro1aeMoii TMHUY 1-T0 mopsiaka (paccTosHue < ).

4. Pe3ynbTathl U3MEpPEHUN 3aHecuTe B Ta0numy 1.

5. Te ke u3MepeHus MPOBEIUTE JIJIs JTydeH IPyroro mpera.

) Sa
6. Onpeaenure JIMHY CBETOBOM BOJIHBI  #24 JIJIs BCEX I[BETOB JIyUel U 3aHECHUTE
B TaOJIUILY.

[lopsnox PaccrostHue ot pemerku 10 Paccrostnue ot JlnuHa cBETOBOM
Tt
J— Kbl L1, M IIpOpe3uU BOJIHBI,
CIIEKTpa IIKAJIbI 10 A 10w
JUHUU S, 107
Vs
KIO| XK|3|T|C|D|K|O|X|3|T'|C|D
1

Cpennee 3HaUeHUE

JJIMHBI BOJIHBI

7. CnemanTe BBIBOJI.

KoHTpoJsbHBIE BONIPOCHI.
1. Kakue BOJIHBI Ha3bIBAIOTCS] KOTEPEHTHBIMU?

2. UYro HazwiBaeTcs Audpakiueit ceera? OOBICHUTE 3TO SIBJICHHUE.

3. KaxkoB mopsinok cnegoBaHus IIBETOB B AU PaKIIMOHHBIX criekTpax? Kakosa
OKpacka HyJIEBOTO MakCuMyMa?

4. Yem otnuyarorcsa qudpakiiMOHHbIE KAPTUHBI TPU OCBEIIEHUH PEIIETKU
MOHOXPOMAaTHYECKUM CBETOM U OesibiM cBeTOM? OOBSACHUTE I3TH SBIICHUSI.

5. Uro Takoe unTepdepeHiys ceera? Y4acTByeT JH 3TO SBJICHUE TIPH
o0pazoBaHUU TU(PPAKIIMOHHOTO CIIEKTPa Ha SN WM pelieTke?

6. Kak onpenenuts IJIMHY CBETOBOM BOJIHBI C TOMOIIIBIO TU(PPAKIIMOHHON
pemeTku?

HauvanbHnbie JAaHHBIC I10 BapHaHTaM K 3aJaHUsAM




I'pynma R, cm

55

60

65

70

75

70

80

O] 00| N| O O & W DN

85

=
o

60

Kontponupyembie kommnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— O11eHKa «5» CTaBUTHCS, €CIM yUalTUHCS BBIMOJIHSIET pabOTy B MOJTHOM 00BEME C
COOJI0JIECHNEM HEOOXOIMMON TOCIE0BATEIbHOCTH TPOBEJCHUS OIMbBITOB H
U3MEPCHUI;  CaMOCTOSITCIBHOW  pallMOHAJIBLHO  MOHTHUPYET  HEOOXOIUMBIE
000Opy0BaHHUE; BCE OMBITHI MMPOBOJUT B YCIOBUAX U PEKUMAX, 00€CTICUNBAIOIITIX
MOJTYYCHHUE TIPABUIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOTIOAAECT TPEOOBAHHUS MPABHIT
0e30macHOCTH TPy/Aa; B OTYETE MPABUILHO M aKKypPaTHO BBITIOJNHSET BCE 3aITUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUILHO BBITIOJHSICT
AHAJIU3 TIOTPELIHOCTEN.

— OmneHka «4» CTaBUTCS, €CIIM BBITIOJIHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JOMYIIEHBI JBa-TPU HEIOoYeTa, He Oojee OJHONW HErpyO0oil OIMMOKA W OJHOTO
HEeJI0ueTa.

— Onenka «3» cTaBUTCA, eciii paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TMOJYYUTh MPABWIBHBIE PE3YyIbTaThl U
BBIBOJIBL: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHUI ObLTH JOMYIIEHBI OIITHOKH.
— OmeHka «2» cTaBUTCS, €Cid paboTa BBINOJHEHA HE TMOJHOCThIO U 00BEM
BBITIOJITHGHHON 4acTH paboOT HE IMO3BOJIAT ClejaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOJIOICHUS TPOU3BOMINCH HETIPABHIILHO.

JlabGopaTopHbie padoThI



JlaGopaTopHasi padora Ne 15

Iean paGoThI: ¢ TOMOIIBIO HEOOXOIUMOTO 000PYI0BAHUS HAOMIOAATH CIUIOITHON
CIIEKTP, HEOHOBBIN, I'€JIMEBBIN UIIA BOJOPOIHBIN.

OO0opynoBaHme: MPOCKIMOHHBIN anmnapar, CieKTpaibHble TPYOKH C BOJIOPOIIOM,
HEOHOM WJIU T€JINEM, BEICOKOBOJIBTHBIN UHIYKTOP, ICTOUHHUK MMUTAHUSL.

XO4 PABOTDI:

YCTpOUCTBO ABYXTPYOHOro
cnekTpockona

1. Oxyasp.

o

. 3purensnasn Tpyda.

22

. O0bexTHB.

4

pmama.

N

. Koummarop.

6. Illens.
7

. MukpoMeTpiueckmit BIHT.

YKpenum crnexkTpockon B WTAaTMBe Takum o6paszom, UTobbl Wenb ero Konnumaropa ésina
pacnonoxeHa BepTUKaNbLHO. MNepes Wenbio Ha PACCTOAHUU HECKONLKUX CAHTUMETPOB
YCTAHOBWUM 3/1EKTPUUECKYIO NAMIMOYKY Ha NOACTABKE TaK, YTOGbI €€ HUThL HaKauBaHWUA
6b11a Ha BLICOTE Wenn, U NOAKNIOUUM NaMIy Yepes PeocTar K UCTOUMHUKY TOKA.

Mocne 3Toro BKAKOUUM NamMny U NPW NONHOM Hakane HaGnogaem CnNIOWHOW cnexkTp
NNYHEHUA HUTH.

3apucyem UBETHbLIMU KapaHAalWamMn KapTUHY CnexkTpa, HaGniogaemMoro Hamu.

sUn So00 300 su0
. ) ' |

HanpaeuMm KONNMMaTOP CNEKTPOCKONa Ha CBETALLUYIOCA MIOMUHECLIE
BUCALLYIO HA NOTONKE. PACCMOTPUM ee CNeKTP U 3apucyeM ero B Te
OnuwemM, 4eM CNeKkTp NIOMUHECLIEHTHOW NaMnbl OT/INYAETCA OT CNE
naMnbl HAKanMBaHWA,




Mbi BUAUM OCHOBHbIE L|BETa NOMTYYEHHOro CM/IOWHOro cnekTpa s
cnegyouem nopsagke: (puoneToBbIi, CUHUA, ToNyGoil, 3eneHblid, XenTbii,
OpaHXeBbl,KPaCcHbIN.

[aHHbI CNeKTp HenpepbiBeH. ATO O3Ha4yaeT, YTo B cnekTpe
npeacTaBneHbl BONHbI BCEX A/IMH.

Takum o6pasom, Mbl BLISCHUNW, YTO HarpeToe A0 BbICOKOWN
Temneparypbl BeWecTso, Haxoasiueeca B TBEPAOM COCTOSHNUN, AAET
CNNOLWHOW CNekTp

400 500 G?O 790
1 !

MNepenpeMm K paccMOTPEHMUIO CNEKTPOB Pa3InyHbIX rasos. Ansa
3TOro BCTaBMM TPYOKY € uccnepyeMmbiM ra3soMm B aepxarensd
npubopa anA 3a)XXKMUraHUa cneKTpasnbHbIX TPYOOK U NnoAKNIOYMM
NpPUBOP K UCTOYHUKY HaNpPsOKeHUA.

Cnexkmp sodopoda; hmoneTosbiii, ronysoi, 3eneHblil, OparKeBbIi.

HauGonee ApKoii ABNAETCA OpaHXeBas IMHUA CnexkTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGon, 3enenblid, XMeNnThii, KPACHbLIN.
HanGonee sipKoit ABNAETCA XKeNTan NUHUA.

400 450 500 550 600 700



HCOH

I-

Mbl BUAUM MHOXECTBO LIBETHbIX JIMHUIA, pa3gefieHHbIX
IUMPOKUMU TEMHBLIMU NMOMIOCaAMMU.

Hanuuune nuHei4aToro cnekTpa o3Havaer, 4To
BeLWEeCcTBO U3/ly4yaeT CBeT TO/IbKO BNosiHe
onpeaeneHHon ANIMHbI BOJHbI.

OcCHOBbIBasiCb Ha HalleM OnbITe, Mbl MOXXEeM caenartb
BbIBOA, YTO NIMHENYATbIE CNEeKTPbI Aal0oT BCe BellecTBa
B ra3oo6pa3HoOM aTOMapHOM COCTOsiHUKN. B 3TOM
cny4yae CBeT U3/1ly4aloT aTOMbl, KOTOpPble NMpakTU4YecKn
He B3auMofAelCTBYIOT ApYyr C APYroMm.

N3onupoBaHHbIe aTOMbl U3/Ty4alOT CTPOro
onpeaeneHHble 4/IUHbI BOJH.



HenpepbiBHbIA
CNEeKTP U3NYHeHHA
60-BaTHOW Nnamnsl
HaxKanneaHusa
(eBepxy) n
NONOCaTLIN CNEeKTp
u3nyvyeHuna 11-saTHon
KOMNAaKTHOW
NIOMHUHECUeHTHO R

namns! (BHM3Y)
Deweegan

aneprocbeperawwa
A NIOMHUHECUEHTHaR
namna

CnexTp
CBETOAMOAHOM
naMnbl NOYTH
CNAOLWHOMW, XOTA €CTh
Hebonswon nposan

Kontponupyembie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OneHKa «5» CTaBUTHCS, €CIM yYaUTUHCS BBIMOIHAET pabOTy B MOJHOM 00BEME C
COOJIOJICHNEM HEOOXOIMMON TOCIE0BATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHaJbHO  MOHTUPYET  HE0OXOIuMbIE
000pyI0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHSIX M pPEeKUMaX, 00eCIIeUnBaOIINX
MOJIy4eHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOIOAACT TPeOOBAHMUS MPABUII
0€30MMacHOCTH TPYJa; B OTYETE MPABUIBHO M aKKypaTHO BBIMOJIHSET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, YEPTEXKH, TpadUKH, BBIUMCICHUS; MPABUIBLHO BBITOIHSIET
AHAJIU3 TIOTPELIHOCTEN.

— OmneHka «4» CTaBUTCS, €CIM BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JIOMYIIEHBI JBa-TPU HeIoYeTa, He Oojee OaHOM HerpyOoW OMMOKKM W OJHOTO
HEeJ0YeTa.

— OueHka «3» cTaBUTCS, €ciii paboTa BBINOJIHEHA HE MOJIHOCTHIO, HO 00beM
BBITIOJTHCHHON YacTH TaKOB, IMO3BOJISICT TOJYYWUTh TMPaBUIBHBIC PE3YNbTaThl U
BBIBO/JIbI: €CITU B XO/I€ ITPOBEICHUS OIbITA U U3MEPEHUM ObLTN TOMYIIECHBI OIINOKH.
— Omnenka «2» cTaBUTCS, €clid pa0oTa BBHINOJHEHA HE MOJHOCTbIO M 00bEeM
BBIMIOJTHEHHON YacTH paboOT HE MO3BOJIAT CIENaTh NMPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHUS, BEIUNCICHUSI, HAOJI0ICHUS TIPOU3BOAMINCH HEMPABUIIBHO.

Tema 5.3. CneunajibHasi TeOPUsA OTHOCHTEJIBLHOCTH



YcrHblii onpoc (YO)

. Chopmynupyiite 3akoH bprocrepa.

. Kakue criocoOsI nmoiyueHus noisipu30BaHHOTO CBETa BaM U3BECTHBI?
. UTo Ha3BIBAIOT AUCIIEpCUEl CBETa?

. Uto Takoe cnekTp?

. Kakue cyiiecTByrOT TMHUN CIIEKTPOB U3ITyYEHUS?

. Kakue BemiectBa 1at0T CIJIOMIHON CIIEKTP?

. Kakue BemecTsa qatoT AMHENYATHIN, OJOCATHINA CIIEKTPHI?

. Pacckaxute 00 ynbpTpadnoieToBOM U3ITy4YE€HUHU U €TO0 CBONCTBAX.
. Pacckaxute 00 nHGpaKpacHOM M3TyUYEHUU U €r0 CBOHCTBAX.

10. Yto Ha3pIBAIOT CIEKTPAIBHBIM AHAIU30M?

11. Yrto Takoe GppayHrodepoBbl JIUHUNA?

12. KakoBbI Ipupoia ¥ CBOMCTBA PEHTT€HOBCKUX JIyYen?

O 00 1N LD K~ W —

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTKka «5»

TIOJTHO PACKPBITO COJEPKaHUE MaTepraia

YETKO M TIPABWIJIBHO JaHBI ONIPEICTICHUS U PACKPBITO COAEPKaHNUE MTOHATHI, BEPHO
HCIIOJIb30BaHbl HAYYHBIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJb30BAaHbBI PA3IMYHbIC YMEHUS, BBIBOJIBI U3 HAOJIOICHUH,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUs.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaia

B OCHOBHOM IPAaBUJIBHO JIaHBI OMPEACIICHUS MOHSATUN M UCIIOJb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

oTpeIeSICHUs TTOHSATUN HETIOJHBIE, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (o3uLns
TTOHUMAIOIITU )

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHUe yueOHOIro MaTepraia, HO U3JI0KEHO
(dbparmMeHTapHO, He Bcerja Mociae10BaTeIbHO

onpeiesIeHHs] MOHATUN HEIOCTATOYHO YETKUE

HE UCIIOJIb30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOJABI U 0000IIEHNUS U3
HaOJII0/ICHUM, TOMYIIEHBI OMUOKH MPU UX HU3JI0KEHUH



JOTYIIEHBI ONTMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
OTpeJIeIeHUE TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUS KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHue y4eOHOTO MaTepuaia He PACKPHITO

HE JaHbI OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OITUOKH B ONPEICICHUH TIOHITHH, IPH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanmue (T)
I Bapuamnr.

1. Uto Takoe cBeT?
a) 9TO U3JIyYEHHUE, PACIIPOCTPAHSIONICECS OT JIFOOBIX HAarPEThIX TEJ;
0) 9TO U3NIy4YeHHE, BOCIIPUHUMAEMOE TJ1a30M, T.€. BUIUMOE U3JIyUCHHE.

2. B ueM cocTouT 3HAUCHUE CBETA B HAIIEH >KU3HU?

a) moJ1 IEWCTBUEM CBETa M Terjia Ha 3emJie BO3HUKIIA )KU3Hb;

0) CBET — CpEeICTBO BUICHUS;

B) CBET — Ba)KHEMIIIEEe CPEICTBO MO3HAHUS PUPOJIBI;

T') CBET — aKTUBHBIN YYaCTHUK Pa3INIHBIX (PU3UUCCKUX SIBICHHM;
1) AeSTEILHOCTD YeJIOBEKa 3aBUCUMA OT CBETA.

3. Kakue kpymnHbie Hay4dHbIE OTKPBITUS 00SI3aHbBI CBETY?

a) OTKPBITHE 3aKOHOB JBUKCHUS TIJIAHET;

0) OTKPBITHE CTPOCHHUSI KIJIETKU KUBBIX OPTaHU3MOB;

B) OTpe/elIeHNE CTPYKTYPhl METAIIOB;

T) onpeneneHrne XuMuaeckoro cocrapa CoJiHIIa U APYTUX HEOSCHBIX TE.

4. I'eoMeTpUUYECKON ONITUKOM HA3bIBAETCA Pa3/eIl ONTUKH, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHBI PACTIPOCTPAHEHUSI B PO3PAYHBIX CPE/lax CBETOBOM SHEPTUU
Ha OCHOBE IPEJCTABIICHHS O CBETOBOM JIyY€;

0) ri1y00KO paccMaTpUBAIOTCSI CBOMCTBA CBETA M €r0 B3aMMOJICHCTBUE C
BEILIECTBOM.

5. OCHOBOMOJIOKHUKOM KOPITYCKYJISIPHOW TEOPHUH CBETa OBLI. ..
a) Pemep;

0) HeroToH;

B) MakcBet;



r) ApUCTOTENb;
n) ['tolirenc.

6. JIBOWICTBEHHOCTH CBOMCTB (KOPIYCKYJISIPHO-BOJIHOBOM Jyajn3M) MPUCYIIA. . .
a) TOJIbKO CBETY;

0) TOJTbKO MUKPOCKOITUYECKIM TeJIaMm;

B) 10001 (hopMe MaTepuH.

7. KTO BriepBbIE ONPEAEIHII CKOPOCTh CBETA?
a) MaiikenbCoH;

0) ["anueii;

B) Pemep;

r) ®uso.

8. UeM 0OBSICHSIICS YCIIEX aCTPOHOMHYECKOTO METO/1a U3MEPEHHS CKOPOCTH Tena?
a) newkenueM tOnurepa Bokpyr CosnHila;

0) MPOXOAMMbBIE CBETOM PACCTOSIHUS ObUIH OYCHBb BEIUKU;

B) TEM, UTO CBET JIIOOBIE PACCTOSIHUS MPEO0JIEBAET MTHOBEHHO.

9. B yeM CyImHOCTh METO/A OIIPEAEIICHNS CKOPOCTH CBETA B ONbITE PU30?
a) ISl U3BMEPEHUS BPEMEHH PacCIpOCTPAHEHUs CBETA UCIIOIb30BaJIOCh
BpAILAIOIIEECS 3EPKaIo;

0) JI1s1 UBMEPEHUS BPEMEHHU PacpOCTPAHEHUS CBETa UCIIOJIH30BAJICS
“npepbIBaTenh’ — Bpallarouleecs 3youaToe Koyieco.

10. Yto Ha3bIBaeTCSt CBETOBBIM JIy4OM?

a) TEOMETPUUECKOE MECTO TOUYEK, UMEIOIIUX OJIMHAKOBBIE (Da3bl B MOMEHT
BPEMEHU,;

0) TUHUS, YKa3bIBaIOIas HAMpaBJIeHUE PACTIPOCTPAHEHHS CBETOBOM SHEPTHH;
B) BooOpaxkaemasi JIMHUS, apajuiesibHas PpOHTY pacipoCTpaHEHHUsT CBETOBOM
BOJIHBI.

11. Tens, oTOpoITICHHAS! TPEIMETOM, OCBEIIICHHBIM MTPOTSHXKEHHBIM UCTOYHUKOM. ..
a) IMECT PE3KUe OUePTaHUs, TIOIOOHBIC OUePTAaHUSAM TIPEAMETA;
0) OKpyXeHa MOJYTEHBIO.

12. Eciii myd mepexoauT U3 ONTHYECKH MEHEE TUIOTHOM Cpebl B ONTHYECKU OoJiee
IUIOTHYIO, TO...

a) yroJi majieHusi O0JIbIIe yIJia MpeOMJICHNUS;

0) yros majieHusi MEHbIIIE yTJIa TPEIIOMIICHUS;

B) YT'OJI TIaJICHUS PaBEH YTy MPEIOMIICHUS.

13. IToueMy J1y4 cBeTa MpHU NMEPEX0Ae U3 OAHOU Cpelibl B APYTYIO MPeIoMiIsieTcs?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSETCS HAIIPaBJIEHUE CBETOBOIO IMyYKa.



14. B xakomM citydae yroJ aJeHus paBeH Iy MPeToMIICHHS?
a) eci| yrou najaeHus 01u3o0k k 90 rpagycam;

0) eciu yroJi NajieHus paBeH HYIIO;

B) €CIIM CKOPOCTH CBETa B JBYX Cpe/laX PaBHBI.

15. Onpenensig riryOuHy Bojgoema “‘Ha riasz’”...

a) MBI TOYHO OTIPEEIIsIeM TIIyOrHY;

0) THO KaXKeTCsl HaM TIIy0xe;

B) JTHO Ka)KeTcsl Bceraa OJIMKe K HaM, T.€. MeJlbye.

16. C kakoil pu3nuecKOr XapaKTEPUCTUKON CBA3AHO Pa3INvKe B LIBETE?
a) C JUIMHOM BOJIHBI,

0) C MHTEHCUBHOCTBIO CBETA;

B) C TIOKa3aTesieM MPEIOMIICHUS CPEJIbI;

T') C YaCTOTOM.

17. Ot 4ero He 3aBUCUT MTOKa3aTelb MPEJIOMIICHUS BelllecTBa?
a) OT CBOICTBA BEIIECTBA;

0) OT JUIMHBI BOJIHBI;

B) OT YacCTOTBHI,

I') OT yTriia MPeJIOMIICHUS;

1) OT CKOPOCTH CBETA.

18. IIpenmet kaxxetcst HaM O€JbIM, €CITU OH. ..
a) YaCTUYHO OTPAXKAET BCE JIyUH;

0) YaCTUYHO TOTJIONIAET BCE JIyUH;

B) OJIMHAKOBO OTPAKAET BCE JyUH;

I') OIMHAKOBO IOIJIOIIAET BCE JIYUH.

19. B yem 3akitouaercs siBjieHue HHTepdepeHnu cpeta?
a) B YCUJIEHUU OJTHOTO CBETOBOT'O Iy4YKa IPYTUM;

0) B MOJy4eHUU CIIEKTpa OEJIOTO CBETA;

B) B OTU0AHUU CBETOM IPENSTCTBUM;

') B HAJIO)KEHUH CBETOBBIX BOJIH.

20. B 4yem 3akiroyaercs NpOCBETIICHUE ONTHKA?

a) B YBEJIMUEHUHU BXOJIHOTO 3payka ONTHYECKON CUCTEMBI;

0) B yMEHBILIEHUHU OTPAXKEHUSI CBETA OT MOBEPXHOCTH ONTHUYECKOTO CTEKJIa;+
B) B UHTEp(EPEHIINU CBETA HAa MOBEPXHOCTH ONTHYECKOTO CTEKIIA;

I') B IOBBIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKJIA;

1) B IPUMEHEHUH CBETO(PMIBTPOB.

II BapuanT.



1. BeibepuTte BepHbIif oTBeT. Eciin pokycHOE paccTosiHue 0JHOM JUH3BI JJIMHHEE,
4yeM Jpyroi, TO Kakasi U3 HUX J1acT OoJblliee yBeIndeHue?

a) JlnuaHopokycHas

0) KopoTtkodokycHas

B) O0e nanyT OHO U TO K€ YBEIUUYEHUE

2. OT™MeTbTe, KaKas U3 JIMH3, KOTOpble UMEIOT (POKYCHbIE paccTossHus 15 cM, 20 cm
1 25 cM, 00agaeT HauOOJIbIICH ONITHYECKOM CHIION?

a) CF=15cmMm
0) CF=20cm
B) CF=25cm

3. Beibepute GpopmMyity, mo KOTOPOH PaCCUUTHIBAIOT ONTHYECKYIO CHTY JTUH3HI:
a)v=1/T

0)D=1/F

B) R=U/I

r)q=Q/m

4. B xakux equHUIaX U3MEPSIOT ONTUYECKYIO CHITY JIMH3bI?
a) Omax

0) Bonbrax

B) Kanopusix

r) duonTpusx

5. Haiinute ontuyeckue CUIIbl TUH3, GOKYCHBIE PACCTOSIHUS KOTOPBIX 25 cm 1 50
CM.

a) 0,04 onp u 0,02 nrp

0) 4 ntp u 2 quTp

B) 1 antp u 2 antp

r) 4 qotp u 1 qoTp

6. OnTryeckue CUiTbl TUH3 paBHbI 5 quTp u 8§ antp. KakoBs! ux GpoxycHbIE
paccTosiHus?

a)2mul,25wm

0)20cmu 12,5 c™m

B)2cmu 1,25 cm

r)20mu 12,5 m

7. Ayt TOro 4yTOOBI OTPaXKEHHBIN JTy4 COCTABIISII ¢ Tagatouum yrou 40°, yroiu
NaJIeHHUs CBETOBOTO JIy4a JOJKEH OBITh CIEAYIOIIUM:

a) 20°

0) 50°

B) 40°

r) 25°



8. Onpenenure, KakuM OYJIE€T OTHOCUTEIBHBIN TTOKAa3aTeNlb MPETOMIICHUS ABYX
Cpel, ecau yroJj najeHus paseH 60°, a yroj Mex1y OTpaK€HHbIM U
MPEIOMJICHHBIM JTydyaMu paBeH 90°?

a) 1,5

0) v2

B) V3

r) 1,2

9. BribepuTe, kakuM OyIeT MOKa3aTeNb MPEIOMIICHUS BTOPOU CPEIbl
OTHOCHUTEJIHLHO TEPBOH, €CIIH MPH TIEPEXO0JIE CBETAa U3 TIEPBOM CPEIBI BO BTOPYIO
yroj npenomiieHus paBeH 30°, a yron najeHus B 2 pasza 0omblie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. Beisicaute, ueMy OyieT paBeH yroJI MajeHus P TIePeXo/ie CBETOBOTO JIy4a B
ONTUYECKH MEHEE IUIOTHYIO Cpely U3 ONTUYECKON 0oJiee TII0THOM?

a) yroJi ajieHus paBeH YTy IpeOMIICHUS

0) CBET MPOXOAUT O€3 MPeTOMIICHUS

B) yroJ najieHus 00JbIIe yria IpeJOMIICHUS

T') YTOJI IMaICHASI MCHBIIIE yTIIa TIPEIIOMIICHUS

11. CeToBo#i 1yu nepexoauT u3 Boabl (n = 1,5) B Bozayx. Kakoe u3 npuBeeHHBIX
COOTHOIIIEHHI UMEET MECTO JJIs yriia mpesiomiieHus B, ecinu yron nageHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mex 1y 3epKajioM M najaroimum JiydoM paseH 50°. Onpenenure, uemy
paBeH yroJi (rpaj.) OTpaKeHUs JTyda:

a) 55

0) 70

B) 35

r) 40

13. JIunza st10:

a) MPO3pavHOe TEJI0, UMEIOIIEE C IBYX CTOPOH IIAJIKHE TTOBEPXHOCTH

0) Teso, CTOPOHBI KOTOPOTO OTIOJIUPOBAHBI U OKPYTJICHBI

B) MPO3pavHOE TEJI0, OTPAHHYECHHOE CTOPOHAMH, KOTOPHIC TPEICTABIISIFOT COOOM
chepuiecKre MOBEPXHOCTH

T') 1F000€ TEJIO C MIAJKUMHA W30THYTBIMH ITOBEPXHOCTSIMU



14. BcnomHuTe, KOTa JIMH3bI HA3bIBAIOT BOTHYTHIMU, KOTJa — BBIMTYKJIBIMU?

a) BoruyTeiMi — T€, y KOTOPBIX Kpas TOJIIIE, YeM CepEANHA, BHITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIIE, YEM CepeIuHa

0) BoruyTbIMu — y KOTOpBIX Kpasi TOHBIIIE, YEM CEPEINHA, BHITYKIBIMH — Y
KOTOPBIX Kpasi TOJIIIE, YEM CEpe/IMHA

B) BOrHyThIMU — Tea ¢ MOBEPXHOCTIAMHU, OOpAIIEHHBIMU BHYTPb, BHITYKIBIMH —
C IOBEPXHOCTSIMU, OOpAIllEHHBIMU HAPYXKY

15. Yto MHTEPECHOTO B TOUKE HA ONTUYECKOW OCH BBIITYKJIOW JIMH3BI, KOTOpas
HasbIBaeTcs poxycom?

a) TeM, 4TO B HEW COOMPAIOTCS BCE NPEIOMIISIEMBIE JIMH30M JTy4YU

0) TeM, 4TO B HEW NIEpECEKAIOTCs MPETOMIICHHBIE JIMH30M JIy4H, HallpaBJICHHbIE HA
Hee napajieIbHO ONTHYECKON OcH

B) Tem, 4TO B 3TOM TOYKE MEPECEKAIOTCS BCE JIyYH, ITPOLIEIINE CKBO3b CEPEAUHY
JIMH3bI

r) Tem, 4yTo B HEll MepeceKaroTCs BCE JTy4H, MPOLIEAIINE CKBO3b Kpasi JIMH3bI

16. Tens, oTOpoOITICHHAS! TPEIMETOM, OCBEIICHHBIM MPOTSXKEHHBIM UCTOUHUKOM. ..
a) UMEET Pe3Kue ouepTaHus, MoJOOHbIC OUEPTAHUSIM MIPEMETA;
0) OKpY>K€Ha MOJYTEHBIO.

17. Ecnu my4 nepexoAauT U3 ONTUYECKH MEHEe MIIOTHOW Cpeibl B ONTHYECKHU OoJiee
IJIOTHYIO, TO. ..

a) yroJi majieHusi O0JIbIIe yIJia MPeOMIICHNUS;

0) yroia najieHusi MEHbIIIE yTJla TPEIOMIICHUS;

B) YroJI IaJICHUs PaBEH yrily MPEeIOMIICHUS.

18. Tlouemy J1yu cBeTa NMpU NEPEXOJI€ U3 OJHON CPEJIbl B APYTYIO MPEITOMIISETCS?
a) U3MEHSETCA CKOPOCTh CBETA B CPEIIE;
0) U3MEHSIETCSl HAITPaBJICHUE CBETOBOTO MMyYKa.

19. B kakom citydae yroj najieHusi paBeH yrily IpesioMICHUs ?
a) ecnu yrou najaenus 01m3ok k 90 rpamgycam;

0) eciu yroJi najieHusi paBeH HYIIIO;

B) €CJIM CKOPOCTH CBETa B ABYX Cpelax PaBHBI.

20. Onpenenss riyouHy Bojoema “Ha riasz”...

a) Mbl TOYHO OTIpEEIsieM IIyOuHy;

0) THO KaKeTCsl HaM TTy0xe;

B) IHO Ka)KeTcs Bcerja Oimke K Ham, T.€. MeJbye.

Kontpomupyemsie komnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30
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Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUarOIIEMyCsl, €I HaOpasl MeHee 8 0alIoB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 11-9 6amos;

— «4» BrpICTaBIsIETCA OOy4aromemycs, 3a 12-16 6amnnos;

— «5» BeICTaBIIsIETCS OOyUaromemycs, 3a dosnee 17 6annos.

3aganns ajs caMocTosiTeJIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

JIBU>KEHME CO CKOPOCTHIO CBETA.

ITocTynarel TEOpUH OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX.
NHBapnaHTHOCTH MOZYJISI CKOPOCTH CBETA B BAKyyMe.
DHeprus MmoKosl.

CBsi3b MacChl M DHEPTUU CBOOOTHOM YaCTHULIBI.

o0 E

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJICP)KaHUE MaTepuaia

YETKO M MPaBUJILHO JaHbI ONPECICHUS U PACKPBITO COJIEp>KaHUE MTOHITUI, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL IOKA3aTeIbCTBA UCTIOJb30BAHbI PA3IMYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCITOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTka «4»
PACKpPBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia




B OCHOBHOM TPABWJILHO JTaHBI OTIPEIEIICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEILHBIN

OTIpEJICIICHIS TIOHSITHIA HETIOTHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIIBIINE HETOYHOCTH MPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBO/IaX U 000OIIEHUSX

TIpaBUJIbHBIC U YCTKHUE OTBETHI HA BOIIPOCH! YTOUHSIOIIETO XapakTepa (TO3HUIIHS
MTOHUMAFOIITUH)

OtmMmerTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOTO MaTepHraia, HO U3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCHI HABOAAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUY TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

Kontpoabnas padora Ne 5
Ilo pazpeny «OnTuka»

Bapuanr 1

1.OnpenenuTe moKazareb MPEJIOMIICHHS OPTaHUYECKOTO CTEKIIa, €CII CKOPOCTh
ceera B HEM 200000 xkM/c. Kakoit yrosn majeHusi cBeTa Ha OpraHMYECKOE CTEKJIO,

ecyu yroin npenomiaenus 15%?

2.Ilpeamer HaxoauTcs Ha paccTosHuu 12 cM 0T pacceuBarollieid JIMH3HI,
dbokycHoe paccrosHue kotopoit 10 cM. Ha kakoM pacCTOSHMM OT JIMH3BI

HaxOJUTCS U300pakeHue npeamera?

3.HazoBuTe xapaktepHble uepThl siBICHUSA Audpakiuu cBera. [lpm kakux

YCIOBUSX OTUYETIMBO HAOIIOIAETCs 3TO SIBJICHUE?

4.Kakoli HanOOJBIIMI TOPSIOK CHEKTpa MOXKHO BHUAETh B JAU(PPAKITMOHHON
pemérke, nmeromei 500 mTpuxoB Ha 1 MM, TpU OCBENIEHUHU €€ CBETOM C JIJTHHOU

BOJIHBI 720 HM?



Bapuant 2

1.0mpenenure CKOPOCTh CBETa B IIMIIEPUHE, €CIIM IOKA3aTeNb MPEIOMIICHUS
paBeH 1,47,
HaiiguTe yron npejxoMiIeHus cBeTa B TIIMLEPHHE, ECIU YroJl majaeHus pasen 60°.

2.0mpenenuTe ONTUYECKYIO CHIIy PACCEHUBAIOLIECH JIMH3BI, €CIU H3BECTHO,YTO
MpEIMET,
MOMEIEHHBIA Tepen Hell Ha paccrosHuu 40 cM, 1aéT MHUMOE H300paKCHHE,
YMEHBUIEHHOE B 4 pas3a.

3.HazoBuTe xapakTepHble 4epThl siBIeHUs HHTepdepeHunn ceta. [Ipu kakmx
YCIIOBUAX
OTYETIIMBO HAOIIOAAETCS TO ABJICHUE?

4.0Onpenenute nepuoj TuPpakiiuOHHON PEIIETKH, €CIIU IPU OCBEIIEHUH CBETOM
C JUIMHOM BOMHBI 656 HM MaKCUMyM BTOPOTO HOPSIKa BUAEH 1o yriaom 15°,

Bapuant 3

1.Onpenenure yrom mpeoOMIIEHUS CBETa BO JIbAY, €CJIH YroJl THaJCHUS
pasen 60°? TTokasaTens npenomuenus nbaa 1,31. KakoBa ckopocTb cBeTa BO Jb1Yy?

2.0ntryeckas cuiia coOuparomien JIH3bl paBHa S Atnp. [IpenMer nomectunu Ha
pacctosiHuu 60 cM oT nuH3BL. ['71€ modyuyuTcs M300pa)keHHe ATOro mpeamera?
KakoBo yBenuueHue JTuH3bI?

3.00BscHUTE, KaK U IOYEMY MPOUCXOIUT AUPPAKIUS BOTH?

4 Indpakumonnas pemétka coaepxut 100 mrpuxoB Ha 1l Mm Omnpenenute
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETa, MAJAloIIero MEepHeHAUKYISPHO Ha
TU(PaKIMOHHYI0 PEMETKY, €CIM MaKCUMyM MEpBOro MOpsAKa BHJEH IMOA
yriom 4°,

Bapuant 4

1.OnpenennTe yron majeHMsi CBETa Ha ajaMa3s, e€clM yroi mpenomuenus 15°.
[TokazaTenp mpenomieHusi cBera g anmasa 2,42. KakoBa ckopocTh cBeTa B
anmase?

2.PaccrossHEEe MEXIy NIPEAMETOM W €ro H300pa)keHHeM /2 cM. YBEIHYCHHUE
auH3bI paBHO 3. Haitnute okycHOe paccTossHUE TUH3HI.

3.Moryr nu wuHTepdEepUpOBaTh CBETOBBIE BOJHBI, HIAYIIHE OT JABYX
AIEKTPUYECKUX JaMIouek? OTBET MOSICHUTE.

4. Ha audpakimoHHYIO PEHmETKY MEPHNeHIUKYJISIpPHO TMajgaeT CBET C JJIMHOU
BostHbI 500 HM.  MakcumMyM  BTOpPOro TOpsijiKa HaOdoJaeTcss TMpu  yriie
nudpaxuun 30°. HaiiauTe nepuon mupakiMOHHON PEMETKH.

Kontponupyemsie komnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:
- «5» cTaBUTHCS 3a pabOTy, BBIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK 1 HEJJOUETOB.



- «4» cTaBUTHCS 3a pabOTY, BHITIOJIHEHHYIO TIOJTHOCTHIO, HO TIPU HAJUYHMH B HEH HE
OoJsiee oHOM TpyOOM M OJHOM HerpyOol OMMOKM W OJHOTO HejoueTa, He Oojiee
TPEX HEJOYCTOB.

- «3» CTaBUTKCS, CCIIM CTYJICHT IIPaBUJIHLHO BBHITIOJIHUI HE MeHee 2/3 Bcel paboThI
WU JIONYyCTUJ He Oojiee OJHOM rpyOoi ommOKH M ABYX HEI0YETOB, HE Oojee
OJIHOU TpyOo M OojHON HerpyOoi ommOKu, He Oojiee TpeX HErpyObIX OIIMOOK,
OJIHO¥ HETpyOOIi OIMMOKK M TPEX HEJIOUYECTOB, IIPH HAIMYUHU 4-5 HEJOUCTOB.

- «2» CTaBUTHCH, €CIIM YUCIIO OMMMOOK U HEJJOUETOB MPEBLICHIIO HOPMY OIIEHKH «3)
WM TIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3nes 6. DjieMeHTHI KBAaHTOBOM (puznku
Tema 6.1. KBanToBasi onTuka
YcrHblii onpoc (YO)

. Chopmynupyitte runoresy [Tnanka.

. UTO Takoe KBaHT?

. Uemy paBHa »Heprus KBaHTa?

. UeMmy paBHBI 3HEpIHsl, Macca, UMITYJIbC (POTOHA?

. UTo Ha3bIBaAIOT siBJIeHHEM BHe1IHero ¢hoTodddexra’?
. Chopmynupyiite 3akoHbl CTOJETOBA.

. O0BsicHuTEe ypaBHEHHE DUHIITEHA 17151 BHEIIHEro GporoaddekTa.
. Uto Takoe kpacHas rpanuna gorodddexra?

. Kaxoit potoshpexT Ha3pIBatOT MHOTOPOTOHHBIM?
10. Kakue Tuns! HOTOIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpMyCKYJISIPHO-BOJHOBOW JyaJInu3M?

O 00 1N DN K~ W —

Kontponupyemsie komrnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

OtmeTKka «5»

MIOJTHO PaCKPBITO COJICPIKAHUE MaTepUaia

YETKO Y MPABWJIBHO JaHbl ONPEAECTICHUS U PACKPBITO COJIEPKAHUE TTOHSITUI, BEPHO
HCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL TOKA3aTEIhCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OTBITOB

OTBET CAMOCTOSTEJIbHBIN, NCIOJIB30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmeTka «4»
PACKpbITO OCHOBHOE COJIepKaHHe MaTepuaia



B OCHOBHOM TPABWJILHO JTaHBI OTIPEIEIICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEILHBIN

OTIpEe/ICIICHNS TIOHSTHIA HETIOJIHBIC, JOMYIICHB HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH MPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBO/IaX U 000OIIEHUSX

TIpaBUJIbHBIC U YCTKHUE OTBETHI HA BOIIPOCH! YTOUHSIOIIETO XapakTepa (TO3HUIIHS
MTOHUMAFOIITUH)

OtmMmerTka «3»

YCBOCHO OCHOBHOE COZIEpKaHHUE YIeOHOTO MaTepHraia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHBI OMTUOKU MIPU UX U3JI0KECHUU

JOMYIIEHBI OIITMOKK M HETOYHOCTH B UCTIOJb30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHHE YIeOHOTO MaTeprajia He pacKphITO

HE JaHBI OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

3aganus 1js caMocTosiTeIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

KBanToBas runoresa I1nanka.

TemnoBoe U3iyuyeHue.
KopnyckynsipHO-BOJIHOBOH Jyanu3Mm.

DOTOHBI.

I'unioresa ne bpoitsist 0 BOTHOBBIX CBOMCTBAX YaCTHLL.
CooTtHomienue HeonpeaeneHHocTel I 'eitzendepra.
JlaBneHue cBera.

XHUMHUYECKOE JICVCTBUE CBETA.

. Onprter JIeOeneBa n Bapunopa.

10.®ororddexr.

11.YpaBHenue DiHITeHA 111 hoTodPdheKTa.
12.Buennnii GoTO3MeKTpUIeCKUil 3P PeKT.
13.Buytpennuit pororddexr.

14.Tumnbl HOTOAIEMEHTOB.

LCoNORODE



15.TTpumenenue dhotodrddexra.

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

Kputepun onieHku:

OtMmeTka «5»

MOJIHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO U MPABWIBHO JIaHbI ONIPEICIICHUS U PACKPBITO COJEpKaHUE MOHATHUM, BEPHO
HCII0JIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BAHbI PA3IUYHbIC YMEHHS, BBIBOJIBI U3 HAOJIIOICHUH,
OITHITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJB30BaHbl paHee MPUOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKpbITO OCHOBHOE COJIEpKaHUE MaTepraia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONIPEICIICHUS MOHSATUM M UCIIOJIb30BAHbBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeieSICHUs TTOHSATUN HETIOJTHBIE, IOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TP MCIIOJIH30BaHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUSIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIECTO XapaKkTepa (TO3UIIHs
MTOHUMAIOIITU )

OtMmeTKa «3»

YCBOEHO OCHOBHOE COJIEpKaHUe yueOHOIro MaTepuaia, HO U3JI0KEHO
(dbparmMeHTapHO, HE BCera MocCIe10BaTeIbHO

onpeAeIeHUs TOHATUI HEJIOCTAaTOYHO YETKHE

HE MCIOJIb30BaHbBI B KAUYECTBE JIOKA3aTCILCTBA BEIBOIBI K O0OOOIICHHS U3
HaOJII0/ICHUM, TOMYIIEHBI OIIMOKHU TIPU UX U3JI0KEHUHU

JOMYIIEHBI OITUOKA U HETOYHOCTH B UCTIOJb30BAHUM HAYYHON TEPMUHOJIOTUH,
OIIPEICIICHUE TTIOHITUI

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOJISIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOT0 MaTepuasa He pacKphITO

HE JaHBl OTBETHI Ha BOITPOCH! HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIC OITMOKY B ONIPEICTICHUH TIOHSITHH, PX UCTIOJIb30BAaHUU
TEPMHUHOJIOTHH.

JlabopaTtopHbIie padoThI



JlabopaTtopHasi pab6oTa Ne 16
N3yuyenue siBjieHus1 BHemIHero poroddpdexra.

IIpubopsi: ycTpoicTBO U3MepuTenbHoe, poronpueMHuku O-8 u O-25.

He.]'lb paﬁon: CHATb W HCCICOOBATH BOJIBTAMIICPHBIC XaPAKTCPUCTHUKH
@OTOBHCMCHT&, OIIpCACIINTbE KHHCTHYCCKYIO SQHCPTHUIO, MAKCUMAJIbBHYIO CKOPOCTh U
pa60Ty BbBIXOJa (1)0T03JI€KTpOHa U3 MCTaJllla, CPABHUTH TOKH HACBIIICHUA IIPU U=
5 B.

1. TEOPETHYECKASA YACTD

B cBeTOBBIX SIBIICHUSIX HAOMIOJAETCA Jyaldus3M (JIBOMCTBEHHOCTH). Ta
JIBOMCTBEHHOCTD MPOSIBIISIETCS. B TOM, YTO OJHHU CBETOBBIEC SIBJIECHUS OOBICHIIOTCA
BOJIHOBOM  Teopue  cBeta  (OTpak€HHE,  MpeloMJeHue,  audpakius,
UHTEpPEPEHIIUS U Ap.); APYrHe SIBJICHUS HE MOTYT OBbITh OOBSICHEHBI BOJHOBOM
Teopuel, a 00BACHAIOTCS KOPIYCKYJIIPHOU (KBaHTOBOM) T€OpUEH CBETa, COTJIACHO
KOTOPOM CBET MpeAcTaBisieT co00i MOTOK YacThll — (POTOHOB, KaXkaasi U3 KOTOPBIX
o0najaeT ompeaeNieHHON »Hepruei, maccoil U umiynbcoM. K uuciy siBneHuUw,
OOBSICHSIEMBIX  KOPIYCKYJSIpHOW  TEOopued  CBeTa, OTHOCUTCS  SIBJICHUE
dboToaddexra.

Paznuuator  BHemHMH W BHyTpeHHHH  (dotodaddexkr. BHemHuM
botorhPpexToM Ha3bIBACTCS SIBJICHUE HUCIYCKAHUS DSJCKTPOHOB M3 BEIIECTBA
non aerctBueM ceera. OHo ObLIO OTKpBITO ['epuieMm B 1887 rony u moapoOHO
ucciegoBano CroneroBeiMm B 1888 r. [Jlna wuccnenoBanus ¢ortosddexra
CroneroB cobupan cieayroimlyo cxemy (puc. 1.1). Ha cxeme meraminyeckas
nnactuHka K (dpotokaron) coeauHeHa ¢ OTpUIIATEIbHBIM MOJIOCOM OaTapeu.

[ToOKUTENBHBIN TMOIIOC Yepe3 TaIbBAHOMETP COCIWHEH C METAJUIMYECKOU
ceTkoil A (anoxm). Ob6a 37eKTpoia HAXOATCS B CTEKISIHHOM COCY/JIe, U3 KOTOPOTO
oTkaunBaeTcsi Bo3nyX. [Ipu ocemenun karoaa (miaactuHbel K) cBerom B nemnu
BO3HHUKAET TOK, KOTOPBIM PETHCTPUPYETCSA TAIbBAHOMETPOM. DTOT TOK MOJIYYHII
Ha3BaHUE (OTOINEKTPUUECKOro Toka (uiau (OTOTOKA), a  DIIEKTPOHBI,
BBIpPbIBAa€MbIE CBETOM M3 Karoja, — (porosnekTpoHaMu. DOTOTOK MpeaCTaBIsET
co00i1 IBI>KEHHE K aHOY 3JIEKTPOHOB, BBILIEAIINX U3 KaTOAA.

CrosieToB HccneaoBail 3aBUCUMOCTh (DOTOTOKA OT BEIMYMHBI MPHIOKEHHOTO
HanpsDKEHUST MEXIY aHoAOM M kartomoM. Ha puc. 1.2, a mana BonbT-ammepHas
XapakTepucTuka (poroToka (T.e. 3aBUCUMOCTb BEJIIMYMHBI TOKa OT pPa3HOCTU
MOTEHIMAJIOB MEXKy aHOJOM M KaTOJIOM IPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka Ha puc. 1.2, a BUIHO, 4TO TpU HEKOTOpoM HampsikeHun Uy
BeIMYMHA (HOTOTOKA JOCTUTaeT MAKCHUMaJIbHOIO 3HAYEHUSI WU Jaliee OCTaeTCs
MOCTOSIHHOM TMpU JIIOOBIX 3HAYEHMUSIX HaNpsDKeHHs. JTO 3HAYMT, YTO BCE
AJIEKTPOHBI, BBIPbIBAEMbIE CBETOM U3  (OTOKATOJa, JOCTUralOT aHoJa.
MakcuMaibHBII TOK HAa3bIBAETCS TOKOM HACHIIIEHUS NMPH JAHHOM CBETOBOM



noroxke ®. Ecnmu W3MEHATH  BEIMYMHY  CBETOBOTO NOTOKa @, TO mOJIy4uM
CEeMEWCTBO KpPWBBIX i1 JaHHOTO (oTokarona (puc. 1.2, 6).

[Ipu 0000IIEeHNN TOTYyYESHHBIX
naHHBIX CTOJIETOBBIM YCTaHOBJICHBI
TpH 3aKOHA BHEIITHETO
dboTtoaddexra.

ITepsriii 3akon Cronerosa. Ilpu ¢
HEU3MEHHOM CHEKTPaTHLHOM
COCTaBe CBETa, MAaJalolIero Ha
dboTokaTos, (OTOTOK HACKHIIMICHUS
IPOMOPIIMOHATICH MOIIHOCTH
Ma/IAl0IIEr0 Ha KaToI U3IyYeHUs, TO
eCTh YHCIIO AIIEKTPOHOB, G
OCBOOOXJEHHBIX CcBETOM B 1 ¥ i
cekyHay u3 Karojga ((hoToTok "““““

ceTka

A K

HAaCBIIICHUA IH) IIPpOIOPHHUOHAIIBHO .
Puc. 1.1. YcTponcTteo n cxema

BKNOYEHUs boToanemeHTa: A- aHog;
K- kaTton; G- ranbBaHOMETp;

CBETOBOMY IOTOKY D:

®- cBEeToBOM NOTO
IH:VCD (1.1) BETOBOMN NOTOK
a 0
IA IA
P, <D, <Py
OB

® = const o,

IHaC q>1
/ U U
U, Un

Puc. 1.2. BonpTaMnepHbie XapaKTepUCTHKN
dboToriemMeHTa

Ecnu cBeTOBOI MOTOK SIBISETCS HEMOHOXPOMATHUYECKUM (TO €CTh COCTOSIIIIUM
U3 Habopa pa3nuYHbIX [JUH BOJIH, Hampumep, Oenblii CBET), KO3(PPUIUEHT
IPONOPIMOHAIIBHOCTA Y  HAa3bIBAETCS  MHTETPAIIBHOM  YYBCTBUTEIBHOCTBIO
dboTokaroaa

, (1.2)



u u3Mmepsiercs B A/nm, MKA/nM unu A/BT.
Ecnu kartox ocBemaeTcs MOHOXPOMATHUECKUM CBETOM (TO €CTb CBETOM

! l, !
OIMPCACICHHON  JIMHBI BOJIHBI), TO 'Y — ——— Ha3bIBACTCA CICKTpaJlbHOH

A
YYBCTBUTEJIBHOCTHIO (DOTOKATO/NA. UyBCTBUTEIHLHOCTh COBPEMEHHBIX (DOTOKATO/IO0B
nocturaet 60—100 MkA/mMm.

CroneroB  ycTaHOBWJI  O€3bIHEPIIMOHHOCTH  BHemIHero  Qotodddekra.
[IpoMexXyTOK BpeMEHH MEXAY HAdajJoOM OCBEIICHUS W HadajaoM (OTOTOKa HE
npessinaer 10 cexynny.

Bropoit 3akoH  CroseroBa. MakcuManbHas — HayajlbHas  CKOPOCTh
(OTORJIEKTPOHOB 3aBUCUT OT YaCTOTHI CBETA M HE 3aBUCUT OT €r0 HHTCHCHUBHOCTH
(oOT BeIMYMHBI CBETOBOIO IIOTOKAa), a, CJIEJAOBATEIbHO, MaKCHMaJIbHas
KHHETHYECKass  DHEprus  (POTOANEKTPOHOB  3aBUCHUT  TaK K€  MPSMO
MPOMOPIIMOHANIBHO OT YAacTOThl MaJaloIIero CBeTa W HE 3aBUCUT OT €ro
WHTEHCHUBHOCTH.

Teopernyeckoe oObsicHeHUE BTOPOTo 3akoHa CToJIeTOBa NMPEAoKuil AlbOepT
OviHmTedH. OH 3anucain ypaBHEHUE Ha OCHOBAHUU 3aKOHA COXPAHEHUS DHEPTUU U
runotessbl [1nanka

2
hv:A+mTV, (1.3)

rae hv — SHeprusi KBaHTa CBETa, MaJaromero Ha ¢orokaroa ¢orosnemMenrta; h—
nocrosiHHas I1lnanka; v — yactora; A — paboTa BbIX0/1a JIEKTPOHA U3 METaJUIa; V —
CKOPOCTB 3JIEKTPOHA.

PabGoTta BbIXxOoma A 3aBHCUT OT BBIOpAaHHOIO MarTepuajga M YUCTOTHl €ro
noBepxHocTH. M3 ypaBHeHus (1.3) HalijleM KUHETUYECKYH0 SHEPIUI0 BBIOMTHIX
AIIEKTPOHOB

——=hv-A (1.4)

TOTJIa CKOPOCTh (POTORIEKTPOHOB MOKHO OMPEEIUTH COOTBETCTBEHHO

hJW . (1.5)

CrnenoBaTenbHO, MaKCHUMaJlbHAas CKOPOCTh BBIPBAHHBIX (DOTOIIEKTPOHOB
3aBHCHUT TOJIBKO OT YaCTOThI CBETa, BBI3BIBAIOMIETo sBicHUE GoTodddekra. Ecmu
sHeprus Gorona hv Gombire pabOTH BBIXOJA, TO (HOTOIIEKTPOHBI MPHOOPETAIOT
CKOPOCTbh T€M OOJIBIIYIO, YeM OOJIBIIIe YacTOTa MaJaloIIero CBETa.



Tpetuit 3akon CroneroBa. J[Ji1 KaxkI0ro BelllecTBAa CYHIECTBYET KpacHas

rpaHuia BHEMIHEro (poTodhdeKTa, TO €CTh MUHUMAIIbHAS YacTOTa CBETA V), IIPU

KoTopoll eme BosMoxkeH ¢orodpdexr (hvo = A). Yactora V(, 3aBHCHT OT
XUMHYECKOH MPUPOIBI BEMIECTBA U COCTOSHUS €r0 TTOBEPXHOCTH.

Orta yacrtota V( (M COOTBETCTBYIOIIAS €W JUIMHA BOJIHEI 7»0) Ha3bIBACTCS
«KpacHOM IpaHuIei» (JIJTMHHOBOJHOBOM rpaHuliei) pororddexra.

13 dopmynsl (1.4) crexyer, 9ro mpu 9acTore v = V), IPU KOTOPOH SHEPrus

¢dorona paBHa pabore Bbixoaa hvy = A (ypaBHeHHMe DHHINTEHHA IS KPAaCHOM
rpaaunbl GoTodddexTa), KUHETHUIECKas YHeprus (OTOIIEKTPOHA paBHA HYIIO

2 C
mv .
——— = 0. Yacrora V U COOTBETCTBYIOIIAA €i JUIMHA BOJIHBI 7”0 = —— U €CTb
2 Vo
«KpacHas rpaHuna» (orodpdekra sl JaHHOTO BEUIECTBA (C — CKOPOCTh CBETA).
Hwxe npusenena tabn. 1.1 3HaueHuil JIMHHOBOJHOBOM T'PAaHUIBl A YHCTBIX
METAJIJIOB U CIOXKHBIX (POTOKATOIOB.

Tabnuya 1.1

3HaYeHUs1 KPACHOM I'PaHUIIBI JIA Pa3JIMYHBIX (OTOKATOA0B

(0]
Karton 7‘( B\) Katon s ( A)
Ie3wmi 6200 Cepebpo 2600
Kamuit 5500 [Tnatuna 2300
Harpuii 5500 KucnopoaHo-11e3ueBblii 14000
Hunk 2900 CypbMSIHO-11€3UEBBI 6700

N3 Ttabmuupl BUIHO, 4YTO Yy OOJBIIMHCTBA YHUCTBIX METANIOB «KpacHas
I'PaHULIA» JISKUT B 00J1aCTH yJIbTPa(UOIETOBOM YaCTH CIIEKTpA.

N3 BonmbTamnepHoit xapakTepucTuku (puc. 1.2, a) BUIHO, 4TO NMPU OTCYTCTBUHU
Ay HaMpsDKCHUST  MEXAY  DJIEKTpoJaMu

3 (GOTOTOK HE paBEH HYJI0. DTO O3HAYAET,
YTO 3JIEKTPOHBI, BIPHIBAEMbIE CBETOM U3
KaTo/la, UMEIOT HEKOTOPYI0 HAYaIbHYIO

CKOpPOCTB, a CJICOOBATCIIBHO, )51

mv 2

KHHCTHYECKYI0 JHepruoo E, = —— n
v 2
= »  MOTYT JOCTUTHYTh aHoja 0Oe3 Haludus
- BHCIITHETO TIOJIsA, 00pa3ys HavalbHBIN
- TOK.
v YroObl  0CIabUTh HMIM  COBCEM
MPEKPaTUTh 3TOT TOK, HEOOXOIUMO

Punc.1.3. 3aBucmmocTb
3agepxunBatoLlen pasHoCTm
NOTEHLMArIoB OT YacToThl
nagatoLliero ceeta



co3gath Topmo3ssee nose (U < 0). C Bo3pacTaHreM TOPMO3SILIETO NOJIs BEIMYMHA
doroToka ocmabeBaeT TMOCTENEHHO, YTO CBHUJAETEIBLCTBYET O  OOJIBIIOM
pazHooOpasuu CKOpPOCTEH (HOTOIIEKTPOHOB (AJIEKTPOHBI OCBOOOKITAIOTCS HE
TOJILKO U3 TOBEPXHOCTHBIX, HO M M3 Oosiee TIyOOKHMX cloeB kaTtona). Ecmu

10100paTh TaKyro pasHOCTH moTeHIanoB U3, mpu KoTopoit (hOTOTOK CTAHOBHUTCS

pPaBHBIM HYJIO, TO MOXHO YTBEPXKJaTh, YTO BCE DBJEKTPOHBI, Ja)Xe Camble
OBICTpHIE, 3a1€P>KUBAIOTCS A
TOPMO3SIIUM MoJieM. Pa3HOCTh i Ag Sn
MOTEHIMAJIOB, TMpPU KOTOPOU
(hOTOTOK CTaHOBUTCS PaBHBIM
HYJIIO, Ha3bIBaCTCS
3aJICP>KUBAIOIIEN  Pa3HOCTHIO
MMOTEHITUAJIOB.
3azepKuBaroas pasHOCTh
IMOTCHIINAJIOB SIBIISIETCS
JUHENHON (PYHKIMEN 4acTOTHI
\% aJ1aroIIero CBeTa
(puc. 1.3) eU=hv-A,
CrnenoBaTelIbHO

MA)

2300 2400 2500 2600 2700

Puc.1.4. CnekTpanbHas 4yBCTBUTENbHOCTb

Yo, poToKaToAa
2
MVmax _ eU,.
2
(1.6)

N3 3TOro COOTHOILIECHUS ONMpPENENseTCs MaKCUMaJbHOE 3HAYE€HUE CKOPOCTU U
KUHETUYECKOW YHEPTUH BBIPBAHHBIX CBETOM DJIEKTPOHOB.

DKCNEepUMEHTAIIBHO YCTAaHOBJIEHO, YTO CIEKTpaJibHasg YyBCTBUTEIBLHOCThH 7Y
3aBUCUT OT JUIMHBI CBETOBOW BoJIHBI. Ha puc. 1.4 mpuBeneHbl CHEKTpalbHbBIC
XapaKTEPUCTUKU JJIS HEKOTOPBIX YHMCTHIX MeTaioB. M3 pucyHka BHUIIHO, 4YTO,
HAYMHAS OT «KPACHOM I'PAHUIIBI, C YMEHBIIICHUEM A (C YBEJIHUYCHUEM V) TIPOUCXOUT
BO3pacTaHue YyBCTBUTEIBHOCTH (POTOKATOAA.

[lepeuriciieHHbIE BbIIIE 3aKOHOMEPHOCTH (DOTO3P(eKTa HE YIan0Ch OObSICHUTh
C TO3UIIMKA BOJTHOBOU TEOPUM CBETA.

JleficTBUTEIbHO, C TOYKHA 3peHus 3Toh Teopur (GoToddhPexT qoKeH
HaOIOAAThCS TPH JIFOOOW YacToTe (IJIMHE BOJHBI) CBETA. JHEPTHs, MOJIydaemast
JIEKTPOHOM OT TMAJaloNell CBETOBOW BOJIHBI, 3aBUCHUT OT aMIUIMTYIbI BOJIHBI.
CrnenoBaTenbHO, MpHU JIIOOOM JUIMHE BOJIHBI, €CJIM CBET O00JaJaeT OCTATOYHOM
WHTEHCUBHOCTHIO  (T. €. JOCTaTOYHOW  aMIUIUTYJ0H), MOXHO  OXKHJIATh
OCBOOOXKICHUSI IJICKTPOHOB M3 METalIa U «KPAacHOW rpaHuib (hoTodPderra He
JOJDKHO ObITh. Jlanmee, ¢ BOJHOBOW TOYKHM 3pEHUS, KUHETUYECKas HHEPTUs
(bOTORIEKTPOHOB AOHKHA OblIa Obl 3aBUCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
YBEJIMYEHHEM HWHTEHCUBHOCTU €My IepeAaBanach Obl Oosbliasi sHeprus. Ho
OMBITHI ATO HE MOATBEPKAAI0T. MOXKHO Tak»Ke MOoKa3aTh, YTO C BOJHOBOM TOUYKH



3peHust GoTodPPEKT HE MOKET OBITh OE3BIHEPIIUOHEH (UTO MPOTHUBOPEUUT OTIBITY).

Wtak: HHM HamIu4Yue «KPaCHOW TpaHWIBD», HH 3aBUCUMOCTh CKOPOCTH
DJIIGKTPOHOB ~ OT BEJIMYMHBI CBETOBOTO IOTOKA, HHU OE3BIHEPIMOHHOCTH
dboTorpdpexta HEBO3ZMONKHO OOBSICHUTH BOJHOBOM Teopued cBeTa. ODWHINTEHH,
ucnoip3ys Teoputo Ilranka o kBaHTax, mpemioxmi B 1905 r. HOBoe 0OBsICHEHHE
dbotorpdexra. OH MHPEANONONKUT, YTO CBET HE TOJBKO U3Iydaercs, HO H
MIOTJIONIACTCS BEMIECTBOM OTACIBHBIMH TOPIUSAMU — (OTOHAMH, KaXKIbIM U3
KOTOPBIX UMEET SHEPTHUIO, PABHYIO

e =hv, (1.7)

e V — 4acToTa cBera, h = 6,625-103 JIx-c — nocrosinHas [1naHka.

[Ipu naneHnun mnydka (OTOHOB HA MOBEPXHOCTh METaUIa MPOUCXOJIUT
coyaapeHue (GpoToHOB ¢ anekTpoHamu. IIpu 3TOM (OTOH OTAAET IEKTPOHY BCIO
CBOIO AHEPru0. Bo30yXIEHHBIN 3JE€KTPOH, MOIYYUB OT (POTOHA IHEPTUIO, MOKET
BBIUTH U3 MeTayia. [[puMEeHUB 3aKOH COXpaHEHUs PHEPruu K 3TOMY Ipoleccy,
OliHITeNRH noyuui popmyay (1.3)

2

mv
hv=A+—,
2
rae A — paboTta BeIXOJa DJIEKTPOHA M3 MeTayia (pa3juvHa Y Pa3HbIX METAIOB);
2
mv
— — — KMHETHYECKas YHEPTHUs BEIPBAaHHBIX AJICKTPOHOB.

C ToukM 3peHHsT KBAaHTOBOM TeopUHU
MOXHO OOBSCHHTH BCE 3aKOHOMEPHOCTH
doTorpdexra. Tax, u3 dbopMybI
OnHmreitna (1.3) BuOHO, YTO 3HEPrUs
BBIPBAHHBIX YACTHUI[ — JJIEKTPOHOB 3aBHCHUT
IpsIMO  TIPOTMTOPIIMOHATLHO  OT  YaCTOTHI
najaroniero CBeTa, TO €CTh OT JHEPTHH
(OTOHOB, W HE 3aBHCHT OT WHTEHCHBHOCTH
ceera. 3akoH CroneroBa: ueM OoJblle
CBETOBOH TIIOTOK, TE€M OOJIbIIE YHCIIO
(OTOHOB B 3TOM IIOTOKE M, CJICIOBATEIBHO,
Oonpiie OyZET BBIPBAHHBIX JIEKTPOHOB, TO
€CTh BBIIIIE TOK HACBIIICHHUS.
be3biHepInOHHOCTD dboTtorpdexra
OOBSCHSIETCS TEM, 4YTO Tepeaada dSHEPTHUH
IpU CTOJKHOBEHHH (POTOHA C DJICKTPOHOM
MIPOUCXOIUT MPAKTHUECKH MTHOBEHHO.

SBnenue dboTorddexra IITUPOKO
NPUMEHSIETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YcTpoincTtso
doTO3NemMeHTa u cxema ero
BKITOYMEHMSA B Lienb: A — aHop;
K — katog; B — npoapayHoe



aBTomMaTuka). Bce Texnumdeckue mnpumeHeHus (orodddexra OCHOBaHBI Ha
ucrosib3oBaHuu  ¢otosnemeHToB. Dortosanement (puc. 1.5) cocrour wu3
CTEKJIIHHOTO cocylia — OajsloHa W JBYX AJIEKTPOJIOB — Karoja u aHoga. Karton
JIEJIaeTCA B BUJIE TOHKOTO CJIOSl METAJUIA, KOTOPBIM MyTEM PacHbUICHUS HAHOCUTCS
Ha TIOJIOBMHY BHYTpeHHEeH vactu O6amioHa. Ot Marepuana (poTrokaroaa 3aBUCHUT, K
KaKUM 4YacTOTaM »JJICKTPOMATHUTHOTO M3Iy4yeHUs OH OyAeT YyBCTBUTEICH
(cmoTpuTe Tabu. 1.1).

[Ipn nocTtaToyHON Pa3HOCTH MOTEHUUAIOB MEXAY KAaTOJOM M aHOAOM BCE
AJIEKTPOHBI, BbUIETaOmMKE ¢ PoTrokaroma, OyayT cobupaThes Ha aHozie. B sTtom
cllyyae cuja TOKa B IpuOope OyJeT CTpOro NmponoplLHOHAIbHA WHTEHCUBHOCTHU
najaroniero Ha (OTOKATOJ H3Iy4YeHHUs, NPUUYEM Ccuja TOKa OyJeT MEHSAThCS
MTHOBEHHO, «0e3 umHepuum». BakyyMHbIE CYypbMSHO-IIE3HEBBIE (POTOIIEMEHTHI
npu pabouem HanpspkeHun 240 B o0nagaroT MUHMMaIbHON YyBCTBUTEIBHOCTHIO
80 MKA/mM. AHOJ BBITIOJHEH B BHJC KOJblla WKW ceTku. CyIecTBYIOT Kak
BaKyyMHbIC, TaK M Ta30HANOJHEHHbIE (OTO’JIEMEHTH. B ra3zoHamnogHeHHBIX
(MHEPTHBIM ra3oM ¢ jgapieHreM 10 102 MM pT. cT.) QOTOZ/IEMEHTaX BEIUYHHA
TOKAa OOJIbIlIE 3a CYET MOHM3ALUM BBHIOUTHIMU DJIEKTPOHAMH HEUTPATbHBIX
MOJIEKYJ ra3a. BHOBb 00pa3oBaHHbBIC AJIEKTPOHBI, JBUTAACH K aHOAY, B CBOIO
ouepelp  MPOU3BOAAT  IOBTOPHYK  HMOHM3alMIO. YCHJIEHHE TOKa B
ra30HaIOJIHEHHOM doTornemenTe IIPOUCXOUT MPONOPIIMOHATILHO
OCBEIIIEHHOCTH U HapyiaeTcs: 0€3bIHepIMOHHOCTh. OO0JIacTh MPUMEHEHUST TaKUX
(h0TO3JIEMEHTOB OrpaHUYEHA.

Jnst ycuneHuss (OTOTOKOB YACTO TOJIB3YIOTCS SIBICHUEM, MOJIYYUBIIUM
Ha3BaHHE BTOPUYHOM DJIEKTPOHHOM 3MHUCCHUHU. DTO SIBICHUE 3AKIIIOYAETCA B TOM,
YTO BJEKTPOHBI, O0JaJarolue AOCTAaTOYHOW SHEpPrueu, najaas Ha MOBEPXHOCTH
MeTajuia, HEe TOJIBKO CaMH OTPa)aroTCs OT 3TOM MOBEPXHOCTH, HO U BBI3BIBAIOT
OMHCCUI0 HOBBIX JJIEKTPOHOB C 3TOM ITOBEPXHOCTH. Y CHIIEHHBIM JJIEKTPOHHBIN
MOTOK HAMNpAaBJISETCd HAa SMUTTEP M MPOLIECC YMHOXKEHHUS MOBTOPSIETCS HAa BCEX
MOCJHEAYIOIIMX HAMUTTEpax. BenuunHa BTOPUYHON SMHCCUU XapaKTEPHU3YETCs
Kod(PUIIMEHTOM BTOPUYHON SMUCCMU O — OTHOIICHHEM YHCJIa BTOPUYHBIX

5J€KTPOHOB N, K 4nciy nepBUYHBIX N, BBI3BHIBAIOIIUX IMUCCHUIO:

c=-—2. (1.8)

B 3aBucuMocCTH OT BeIlleCTBA U SHEPTUH MAJAIONINX JIEKTPOHOB KOYPHULIMEHT
BTOPUYHON SMHCCUU G MOMXKET JIOCTUTaTh JECATH U OoJiee. SIBIeHUE BTOPUYHOU
AMUCCHM UCTIONb3yeTcs i ycuienus ¢orotoka. Ha pwuc.1.6 npuBogutcs
cXeMaTuueckoe wu300paxkeHre (POTOdIEMEHTa C OJHOKPATHBIM BTOPUYHBIM
yCUJIEHHUEeM. YCTpPOMCTBO (OTORIEMEHTa C  OJHOKPATHBIM YCUJIEHUEM
AHAJIOTUYHO YCTPOMCTBY BaKyyMHOTO (DOTODJIEMEHTA.

CBeTOUyBCTBUTENbHBIN CJOW, WIPAIOLINN pPOJb MEepBUYHOTO (HOTOKATONA,
HAHECEH Ha BHYTPEHHEU MOBEPXHOCTH CTEKJISHHOTO BAKyYMHOTO OajyIOHYMKA U



MIPUCOEIMHEH K OTPULATEIBHOMY ITOJIOCY UCTOYHUKA MOCTOSTHHOTO HAINPSIKEHUS.
Ha mnpoTuBOmoNO)KHONW BHYTpPEHHEH CTOpOHE Oa/lloHa HAHECEH TaKou Ke
CBETOUYBCTBUTENbHBIA clioii D. OH sBIsSETCS BTOPHIM AJIEKTPOIOM-IMHTTEPOM.
Mexy KaToAOM U SYMUTTEPOM PACHOJIOKEH TPETHM SIEKTPOJ — aHO, MOTECHIINAI
KOTOPOTO BBIII€ MOTEHIHANa 3MUTTEpa. DOTOIEKTPOHBI, BHIOUTHIE CBETOBBIM
MOTOKOM C Karoga K, yCKOPSIIOTCS SJICKTPUUYECKHUM IIOJIEM M 3HAYMTEIbHas WX
qacTh, TposieTas 4depe3 aHoa A, MpeACTaBISAIOMUN COOOW CETKy, MpeooJieBast
BCTPEYHOE MOJIE MEXKYy aHOJOM U 3MUTTEPOM, IOMANAET HA BTOPUUHBIA SIMHUTTEP
D, mosyunBIIMK Ha3BaHWE IWHOJA. BBIOMTHIC W3 HETO 3JICKTPOHBI MCHBIIHAX
CKOPOCTEH, 4YeM NEPBUYHBIE, COOUPAIOTCS aHOJIOM.

Ecnmu ko3¢ dunmeHT BTOPUYHONW SMHUCCHH SJCKTPOHOB OOJNBINNE €IWHUIIBI, TO
cuja TOKa B Ienu aHojaa OyaeT OoJibllie CHJIBI MEPBUYHOIO TOKA C Karoja,
BBI3BAHHOI'O JICICTBUEM OCBEICHHUS.

Oco00EeHHO BBICOKOE YCHIJICHHE JIaeT MPUOOP C MHOTOKPATHBIM YCHJICHHEM TOKa
3a CUeT BTOPUYHOM JJIEKTPOHHON 3MHUCcCcHH, n300pereHHbIl A.A. Kybenkum u
MOJTYYMBIIHMKM Ha3BaHUE (POTOIIEKTPOHHOTO yMHOKUTESA (DPIY) (puc. 1.7).

Puc. 1.6. Cxema ¢otosnieMenTa ¢ ycuiieHueM (poToToKa:
K — xaroxm; /I — nuaom; A — anom; @ — CBETOBOI ITIOTOK

CDOTOBJ'ICKTpOHHBIC YMHOXHUTCIIM TPUMCHAIOTCA, TJIAaBHBIM 06pa30M, JJIA
HN3MCPCHUA MaJIbIX CBCTOBBIX ITIOTOKOB (aCTpOHOMI/Iﬂ " OIITHYCCKasd
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CHEKTPOMETpUs) U JJsl PETUCTPAlUU KPAaTKOBPEMEHHBIX CJ1a0bIX CBETOBBIX
BCIIBITIIEK (siiepHast PU3nKa U TEXHUKA).

JIroboe n300pakeHue MOKHO paccMaTpuBaTh KaK MHOTOKAaHAJIbHYIO CHUCTEMY
nepenaun  MHGOPMAIMKM, TPUYEM YHUCIO KAaHAJIOB BBIPAXKAETCA  YHCIOM
pa3perniaeMbIX HIEMEHTOB TiepeaBaeMoro n3o00paxkeHus. J1Jis 3Toro uCmonb3yercs
Hatop 10° + 10° mapamnenbHBIX MHUKPOKAHANOB, KaKIbIi M3 KOTOPHIX paboTaeT
HE3aBUCHUMO, KaK OTAEJbHBIA KAHAJIBHBIN AJIEKTPOHHBIN YMHOXHUTEb.

Puc. 1.7. Dnexrpudeckas cxema GOTOIIEKTPOHHOTO YMHOKUTEIIS:
® — cBeToBoit moTok; K — porokarom; 31, 32, I3 — TUHOIBI;
A —anon; D — nenutenb HanpspKEeHUS

KananbHblli yMHOXHTEIb — 3TO TPyOKa € IJIMHHOM, MpEeBbIIIAIONIEH JUaMeTp B
JECATKH pa3 (OTHOLIEHWE JJIMHBI K nuametpy — 50). TpyOka nMeer npoBoasiue
CTEHKHU, OJarojapsi 4emy NpHIOKEHHAs MEXJy TOpIlaMu Pa3HOCTh MOTEHLHUAIOB
pPa3HOCHUTCS TOKOM II0 BCeU ee JuHe. BHyTpu kaHana — BakyyM. BropuuHo-
AIEKTPOHHBIM SMUTTEPOM CITY>KUT BHYTPEHHSISI IOBEPXHOCTh KaHana. [IpongonsHOe
DIIEKTPUYECKOE II0JIE BHYTPU KaHajga cooOHIaeT JJIEKTPOHY CKOPOCTh B
HaIpaBJIEHUU K aHOJAHOMY KOHILY TPYOKHU. DJIEKTPOH yIapsieTcsl O CTEHKY paHbIlIe,
YeM BBUICTUT Yepe3 aHOJHOE TOpLEBOe OTBepcTue. BpiOUTBIE mpH 3TOM
BTOPUYHBIE JIEKTPOHBI TAK)KE IBUIAIOTCS B CTOPOHY aHOAA M B CBOIO OYepelb
COyZapsIoTCs co CTCHKOHN u TaK Jaee.
B kadecTBe MOKpBHITHS HCHOJB3YETCS IUIEHKA METAIMYECKOTO CBHHIA JIMOO
BaHagueBo-pochaTHoro  crekna.  Kosadduument  ycunenus — gocTuraer

e+



108 + 10°, muamerp xanana — 1 MM, mmHa — 50 MM, Hanpspkerue — okono 2 KB. Ipu
CTOJIb OOJIBIIIOM YCHJICHMHM €CTh OMACHOCTh MOHHOW OOpaTHOM CBSA3M: MOMNajaHue
MOHOB HA BXOJX BBI3BIBACT IIOBTOPHBIM  JJIGKTPOHHBIM  curHai.  Jlus
OpefoTBpalieHust 3Toro 3¢¢eKkTa KaHAIBHBIM 3JCKTPOHHBIM YMHOXHUTEISM
OpUIAlOT  U30THYTYI0 (opmy (cnupans). bompmumMu — mpenmyiecTBaMu
YMHOXUTENIEH SPKOCTH C MHUKPOKAHAJIBbHBIMH IUIACTUHKAMH SIBISIOTCA: 1) UX
KOMITAaKTHOCTb | JIETKasl CTRIKOBKA C OOBIYHON (poTOanmapaTypoii; 2) yCKOpsomee
HaNpsOKEHUE CPABHUTEIBHO HEBEIMKO, CXeMa IMUTaHUsl MpeneibHO MpocTa, He
TpeOyeT MarHuTHOro TMoJsl U MOAPOKYCHUPOBOK; 3) MPOCTPAHCTBEHHOE
paspelieHue OompeaeNsieTcss TOJbKO TIeoMeTpueil Habopa MHMKPOKaHAJIOB, HE
3aBUCUT HU OT HAMNpPSDKEHUS, HU OT YCUJICHUS; 4) OHU HMCKIIIOYAIOT JIOKAJbHBIC
nepecBeTkM U ocneruieHne HaOmoaarens. MKII  oTinyaroTcss  BbICOKOM
MEXaHUYECKOM MPOYHOCTBIO U HE 0OATCA KOHTAKTa C aTMOC(HEPHBIM BO3IyXOM, HX
MO’KHO IEPEHOCUTh U3 pubopa B mpuodop.

Bo3moxHOCTH Hamero 3peHHs paccMaTpuBaeT CHCTEMa TEIUIOBUICHMSL.
TemnoBuaeHNe TO3BOJSET IMOJyYaTh BUAMMOE H300paKECHHE IO TEIUIOBOMY
(uHppakpacHOMY) COOCTBEHHOMY WJIM OTPAaXKEHHOMY H3JIYYEHHUIO, K KOTOPOMY HE
qyBCTBHUTENEH Haml ria3. [Ipubop, 4yBCTBUTENBHBI K (DOTOHAM, HCITyCKAaEMBIM
Opu TEIJIOBOM M3IY4YEHUH, Ha3bIBa€TCS MNPHOOPOM «HOYHOTO BHUACHHS.
OnTHueckue CHUTHAIBI MPeo0pa3yloTcs B IJNEKTPUUYECKHE, KOTOPBIE 3aTeEM
YCHJIMBAIOTCS M BOCIIPOU3BOJISATCS B BHUJE HM300pa)KEHUS HA BUICOKOHTPOIHHOM
YCTPOWCTBE.

B 70-x romax ObuUIM co37aHbl NPUHLMIIKAIBLHO HOBBIE, OoJjiee MPOCTHIE
YCTPOMCTBA, B KOTOPBIX TEIUIOBOE H300pakeHHe, Oe3 mpeoOpa3oBaHUs B
AIIEKTPUYECKUE CUTHAJBI, MPOCLUPYETCS HA DKPaH, MOKPBITHIII TOHKUM CJIOEM
BEII[ECTBA, HM3MEHSIONIETO CBOMU ONTHYECKHE XapaKTEPUCTHKU (KO0dPPUIMEeHT
OTPaXEHUS WJIM NPONYCKaHWs, WHTEHCUBHOCTb WJIM IBET CBEUEHUS) TMOA
BO3/ICIICTBHEM TEIUIOBOro M3nyuyeHus. Ha skpane MOXHO HaOMI0AaTh BUAMMBIE
u3obpaxkenuss W ¢otorpadupoBaTh MX. B KauecTBe  TemmeparypHO-
YYBCTBUTEIBHBIX BEIIECTB MCTOIB3YIOTCS KHUAKHE KPUCTAILIBI, KPUCTAIIIMIECKHE
JFOMUHO(OPHI, TOTYTIPOBOTHUKOBBIC IIJICHKH, TOHKAE MAarHUTHBIC TIJICHKH.

CucreMbl TEIJIOBHIEHUS TPUMEHSIOTCS IS 0030pa MECTHOCTH, OXPaHbI
OKpYy)XalIenl cpeapl, OOHapyXEHHUS JIECHBIX TI0KApOB, KOHTPOJIA KadecTBa
npoaykuun. [IpenMyIecTBOM CHUCTEM TEIUIOBUACHUS SBISACTCS WX CIIOCOOHOCTH
paboTath B 11000€ BpeMs CYTOK U B HEOJIaronpHsITHBIX TIOTOTHBIX YCIOBHSIX.

2. METO UBMEPEHUSA

Jlnst mpoBeeHust mabopaTopHOil paboThl ucmoib3dyeTcs: ycraHoBka DIIK-10
(puc. 2.1). YcTaHOBKa MO3BOJISIET UCCIIEA0BATH BOJbTAMIIEPHBIE XaPAKTEPUCTUKH B
IIMPOKOM  HHTEpBaJe OCBELICHHOCTEeW. lIpeaensl W3MepeHHsT aHOOHOTO
HanpspkeHus: B npsmMoMm pexxume 0 + 5 B, B oopatnom — 0 + 2,5 B. Ilpenensi
n3Mmepenus Gorotoka ot 0 10 9,99 MKA.



YcTaHOBKa  COCTOMT M3  OOBEKTa  HMCCIEIOBaHMSI M yCTPOWCTBa
U3MEPUTENLHOTO, BBIOJHEHHBIX B BHUJI€ KOHCTPYKTHBHO 3aKOHUEHHBIX W3JIEIUH,
YCTaHABIMBAaEMbIX Ha JIAOOPaTOPHOM CTOJIE U COEAMHEHHBIX MEXIy CcOoOoM
Ka0emnem.

OOBbeKTa HccnenoBaHus KOHCTPYKTUBHO BBIIIOJIHEH B BHUJIE COOPHOTO KOpITyca,
B KOTOPOM YCTAHOBJICHbl OCBETUTENb (PTyTHas jamIia) ¢ UCTOYHUKOM IUTAHUS,
0510k HUHTEepP(HEPEHIMOHHBIX CBETOMGUIBTPOB 1-4 U yCTpONCTBa pPEryIUpOBKU
ocemeHHocT. [lomoxenne «0» Onoka CBETOPHIBTPOB  COOTBETCTBYET
MOJIOKEHUIO CBeTa 0e3 CBETOQUIBTPOB W MOXKET MPUMEHSATHCS ISl CHITHS
MHTETPAIbHBIX BOJBTAMIIEPHBIX U JIIOKCAMIIEPHBIX XapaKTEPUCTHK, a MOJIOKEHUE
«5» — TMepeKpbIBaeT JIaMITy W UCHOJb3yeTcs JUis ycTaHOBKHM HyJs. K kxoprycy c
MIOMOIIBIO KPOHIITEHHA MPUKPETUICH YCUIUTENh (POTOTOKA, HA BEPXHIOIO KPBIIIKY
KOTOPOTO YCTaHABJIMBAIOTCS CMEHHBIE (POTOTPUEMHUKHU ¢ PoTodemenTamu O-8 u
®-25. Tlpu ycraHoBKe (OTONPUEMHUKOB HMX IMPUEMHOE OKHO COBMEIIAIOT C
BBIXOJTHBIM OKHOM OCBETHUTEJISI U 3aKPHIBAIOT MPU MTOMOIIN OJICH/IBI.

Ha nepenneii mnaHenn oOBEKTa UCCIEIOBaHMS HAXOJIUTCS  CETEBOU
BBIKJIIOUATEIh C MHAMKATOPOM BKJIOUeHUsA ceTHu. Ha 3amHeit maHenu oOBeKTa
WCCJICIOBAHUSI PACTIONOKEHBI KJIEeMMa 3a3eMJICHUs, JepKaTeu peIoXpaHnuTenei
U ceTeBod MHYp ¢ BUIKOH. Ha GOKOBON CTEHKE pacroyioKEHO BBIXOJHOE OKHO
OCBETUTENISI W YCTPOMCTBAa JUIsi CMEHBI UHTEP(PEPEHIIMOHHBIX CBETO(PHIBTPOB
PETYIMPOBKH OCBEIICHHOCTH. Ha OOKOBBIX MOBEPXHOCTAX YCHIUTENS (OTOTOKA
PacroNOKEHbl COSAMHUTENBHBIN MIHYP C Pa3beMOM IS MOAKIIOUEHHUsT 00BbeKTa
WCCIICIOBAHMS K YyCTPOWCTBY M3MEPUTEIBHOMY M PETYIIATOPHI OanaHca yCUIUTENsS
I'PYBO u TOYHO.




Puc. 2.1. Ycranoska ®I1K-10

YCTpONCTBO  M3MEPUTENIBHOE  BBIMOJHEHO B BHJAE  KOHCTPYKTHBHO
3aKOHYEHHOTO Hu3Aenus. B HeM npuMeHeHa OAHOKpHUCTalbHass MUKpo-OBM c
COOTBETCTBYIOIIMMHU  JIONOJHUTEIBHBIMA  YCTPOMCTBAMH,  IMO3BOJISIOIIMMU
MPOU3BOJAUTH HU3MEpPEHUA TOoKa (OTO3IEMEHTa, YCTAaHOBJICHHOTO B OOBEKTE
UCCIICIOBAHUSI, YCTAaHABIMBaTh W H3MEPATh NUTAIOIICE HAIpPSIKEHHE Ha
dboTodIEMEHTE, a TaKXKe OCYIIECTBIATh (PYHKIUU YIPABICHUS YCTaHOBKOM
(ycTaHOBKa PEXHUMOB MPSIMOTO WJIM OOpaTHOTO M3MepeHus u T.1.). B coctas
YCTPOMCTBA U3MEPUTEIBHOIO BXOIAT TAKKE UCTOYHUKH €TO ITUTAHMUS.

Ha nepenneit manenu yCcTpoOMCTBA M3MEPUTEIBHOIO Pa3MELIEHBI CIENYIOLINE
opranbl ympaBiieHusa W uHAuKauuu: KHonka [IPAMAS-OBPATHASA ¢
COOTBETCTBYIOIIMMY MHAUKATOPAMHU — IIPEAHA3HAYEHA JUIsl BKIIOUEHHUS MIPSMOTO U
o0paTHOro pPeXUMOB M3MEPEHUS; KHONKH «+», «-» 1 CbPOC — npenHazHaueHbI
JUIsL PETyJIMpPOBKU HAaNpsDKeHUsT Ha (OTORJIEMEHTE U ero cOpoca B HOJb;
WHIUKaTOpbl B M MKA — mpenHa3HayeHbl Uil MHAUKAIIMU 3HAYEHUN BEJIWYWH
HanpspKeHUs Ha poTo3eMeHTe U (POTOTOKA B Mpoliecce paboThl.

Ha 3agnen nanenu ycTponcTBa U3MEPUTEIBHOIO PACIIOIOKEHBI BBIKIKOYATEb
CETb, «xnemma 3a3eMiieHUs, JIepKaTelud  MNpeAoXpaHuTeled  (3aKPBITHI
MPEIOXPAHUTENFHONM CKOOOM), CeTeBOM IIHYp C BWIKOM U pa3beM s
HOJIKJIFOUEHUST O0OBEKTA UCCIIEI0OBAHUS.

Y cTpoiicTBO U3MEpPUTENIbHOE MPU MOMOIIM CETEBOr0 HIHYpa MOJIKIIOYACTCS K
cetu 220 B, 50 I'11.

3. BBIITIOJIHEHUE PABOTbI

3.1. Bxurouuth mpubOpPHI B CETh.

3.2.  YCTaHOBUTH B MOJIOXKEHHE «5» OJIOK CBETOPHIBTPOB U PETYIATOPAMHU
OajlaHca yCHJIMTENS «Tpy00» U «TOYHO» OTPEryJIUPOBaTh TMOKA3AHUS
BOJITMETPA X MUKpOaMIIepMeTpa 10 HyJIsl.

3.3. JlaTth 1amMme oCBeTUTE/IsI MPOrPeThes B TeueHue 15 MuHyT.

3.4. VYcranoButh cBeTodmiIbTp 1 (A =407 HM).

3.5. CHATHP  BOJBTAMIICPHYIO  XapPaKTEPUCTHKY TIPH  MaKCHMaJbHOM
OCBEIICHHOCTU (KpaifHee MOJIOKEHHUE KOJIbIIAa YCTPOMCTBA PETYIMPOBKHU
OCBEIICHHOCTU TIPH €Tr0 MOBOPOTE MO YaCOBOW CTPENIKE) NJISi TPSIMOTO
HaIpsHKEHUS, TaHHBIE 3aHeCTH B Ta0. 3.1.

Tabnuya 3.1

uB| 0 05|10 ] 15|20 | 25| 30 | 35| 40 | 45 | 50

|, MKA




3.6. Haxatp KHOTIKY «COpPOC» M YCTAaHOBUTH 0OpAaTHOE HANPSKEHUE.

3.7.  YMEHBLIUTH TOK JI0 HYJIS U ONPEAEIUTh 3alIUPAIOILee HAPSKEHHE.

3.8.  CHATb BOJBTAMIIEPHYIO XapaKTEPUCTUKY PH MAKCHMAJIBHOM OCBELIEHHOCTH
17151 OOpaTHOTO HANPSHKEHMUS, TAaHHbIE 3aHECTH B Ta0I. 3.2.

Tabnuya 3.2

U,B 0 0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5

I, MKA

3.9. IIpomenaTts myHKTHI 3.5—3.8 1151 MUHUMAJIBLHOW OCBEIICHHOCTH (KpaitHee
MOJIO’KEHUE KOJIbIIa YCTPOMCTBA PETYIMPOBKUA OCBEIIEHHOCTH TMPH €To
MOBOPOTE MIPOTUB YaCOBOU CTPEIKH).

3.10. Tloctpouts rpaduku 3aBucumoctu |=f(U) nmnsa makcumanbHOH W
MUHUMAaJIbHON OCBEUIEHHOCTEH Ha MUJUIMMETPOBOM Oymare.

3.11. YcranoBuTh CBETOGUIBLTD 4.

3.12. Ilponenats mnynktel 3.5-3.7 u 3.9-3.10 ans cBerodmibtpa 4
(A =578 um).

3.13. CpaBuuts a5 cBetodmisTpoB 1 u 4 Toku Haceimenus mpu U = 5 B.

3.14. OmpenenuTh KWHETHYECKYIO OJHEpruto  (GOTodNeKTpoHa it 1
ceeropmisTpa 1o Qopmysne T =€U, rme e — 3apsam snexrTpona,
U — 3anuparoiiiee HanpspKeHUE.

3.15. OmpenenuTh MaKCUMaNbHYIO CKOpPOCTh ¢oTOodNeKkTpoHa st 1

2eU

cBetodmiibTpa 1mo popmyne Vmax = , TIe M — Macca 3JIeKTpOoHa.

3.16. Ompenenuts paboTy BhIXOAa (OTOINEKTpOHA H3 MeTaa s |

h
ceeropunpTpa 1o popmyne A= Tc—eU , tne h — mocrosianas [Tnanka,

C - CKOPOCTb CBETA B BaKyyMe€, A — JIIMHA BOJIHBI.

A
3.17. Omnpenenuth kpacHyto rpanuiry Gotodddekra no hopmyne VO = P

IIpumeyanus:

1. JlmuHbl BOJIH nponyckaHus UHTep(PepeHIUOHHBIX cBEeTOPMIbTPOB: 407 HM
(1), 435 am (2), 546 um (3), 578 um (4). B ckoOkax ykazaHbl HOMeEpa
CBETOQUIBTPOB, YKAa3aHHbIC HA YCTAHOBKE.

2. 3HaK «MUHYC» MPU 0OPATHOM PEXUME U3MEPEHUS HE UHIULUPYETCS.

3. PexxuM pabOThl YCTAaHOBKHM MPEPBIBUCTHIA — uepe3 Kaxiable 45 MUHYT
paboThl nenaercs nepepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kaxoii ¢oroaddexr Ha3piBacTcss BHEIIHUM? OCHOBHBIE 3aKOHBI BHEIIIHETO
dboTorpdexra.

2. OOBSICHUTD 3aKOHBI POTOdPEKTA C TOUKU 3PCHHSI KBAHTOBOW TECOPHH.

3. MoxxHo 1 OOBSICHUTH (POTOIPPEKT C TOUKH 3peHHUs KIACCHUECKON
ANEKTPOAMHAMUKH ?

4. Ha3zBatb TUIBI POTOIIEMEHTOB.

5. Jlatb ompeaeneHUs: CBETOBOTO TOTOKA, OCBEIICHHOCTH, CHJIBI CBETa.
CdhopmynupoBaTh 3aKOHbI OCBEIIEHHOCTH.

6. Uro Takoe  BTOpWYHas  dJEKTpoHHas  smuccusa?  KoHcTpykius
(OTORIIEKTPOHHBIX YMHOXKHUTEECH.

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

Kpurepun onenku:

— O1eHKa «5» CTaBUTHCS, €CIM yYalIUHCS BBINOJIHSAET padOTy B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJIMMOU TMOCIEJOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEpPEHU;  CaMOCTOSITEIbHOM  pPAallMOHAJIBHO  MOHTUPYET  HEOOXOIHUMBbIE
000pyI0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00eCIIeunBaOIINX
NOJTy4Y€HHUE MPABUIIBHBIX PE3YJIbTATOB U BHIBOJOB; COOMIOAAET TPEOOBAHUS MIPABHII
0€30MMacHOCTH TPYJa; B OTYETE MPABUIBHO M aKKYpaTHO BBIMOJIHSET BCE 3aIUCH,
TaOJIMIbl, PUCYHKH, YEpPTEXH, I'padUKH, BBHIYMCICHUS; MPABUIBHO BBIMTOJIHSAET
aHaJIN3 ITIOTrPETHOCTEN.

— OueHka «4» cTaBUTCS, €CJIM BBINOJHEHbI TPEOOBaHMS K OLEHKU «5», HO ObLIH
JOMYUIEHbl JIBa-TPU HEI0YeTa, He Oojee OJHOM Herpy0oil OMOKA W OJHOTO
HEJ0YeTa.

— OueHka «3» cTaBUTCA, e€ciii paboTa BHIMOJIHEHA HE TMOJHOCTBHIO, HO 00BEM
BBINIOJIHEHHOM YacTW TaKOB, MO3BOJIIET MOJYYUTh TMPABUIIbHBIE PE3yJbTaThl U
BBIBOJIbL: €CJIM B XOJI€ MPOBEJICHUS ONBITA U U3MEPEHUI ObLIH JOMYIIEHBI OIIHOKHU.
— OrmeHka «2» CTaBUTCS, €Clu paboTa BBINOJHEHAa HE TMOJTHOCTBIO M 00bEeM
BBITIOJIHEHHOM 4acTH pabOT HEe MO3BOJIAT ClIeNaTh MPaBUJIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUS, HAOJI0ICHUS TIPOU3BOAMINCH HEMPABUIIBHO.

Tema 6.2. ®u3uka aToMa M1 aTOMHOTO siipa

YcrHblii onpoc (YO)



1.B dem 3akiroyaercs sIBJICHUE PAJUOAKTUBHOCTHU?

. KakoBa npupoja paainoakTUBHOTO U3ITyYEHUs?

. Hanummre 3aK0H palnOaKTUBHOTO pacmaja.

. UTO Ha3bIBAIOT NEPUOJIOM MOTypacnaaa?

. KakoBbI yCTpO#CTBO U ciicTBUE KaMepbl Bunbcona u cueruuka I'elirepa?
. Pacckaxkute o Mmoaenu siapa no MiBaneHko - ['elizenoepry.

. UTO Ha3bIBaIOT MAaCCOBBIM YUCIIOM?

. Kak ompenenstor nedext Macchl 1 SHEPTHUIO CBA3H sipa?

. Uro Takoe saepHas peakius?

10. YTo NOHMMAIOT MOJ UCKYCCTBEHHOM PaINO0AKTUBHOCTHIO?

11. Kakyro siiepHyI0 peaklHio Ha3bIBAIOT LIETHOW ?

12. JlaiiTe MOHATHE KPUTUUECKOW MACCHI.

13. Pacckaxkute 0 MOJIy4EHUH U IPUMEHCHUN PAJUOAKTUBHBIX U30TOIOB.
14. Pacckaxxute 0 MepCreKTUBAX Pa3BUTUSA ATOMHOW SHEPTETUKHU.

15. Kakoe Omosiornueckoe BO3I€MCTBUE OKA3bIBAIOT PAJMOAKTUBHEIE U3ITyUCHHUS
Ha KMBOU OpraHu3m?

16. Kakue yacThilbl Ha3bIBAIOT 3JIEMEHTAPHBIMU ?

O 00 1 ON DN K~ WD

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

Kpurepun ouenku:

Otmetka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHBI ONPEJEIEHUS U PACKPBITO COAECPKAHUE NTOHATUI, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

AL A0KA3aTCIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU A, BEIBOJBI U3 H&6J’IIOI[€HHI>1,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUs.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHUEe MaTepuasa

B OCHOBHOM IPaBWJIBHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

OnpeieSICHNs] TOHSATUN HETOJHBIE, TONMYIIEHb HE3HAYUTEIIbHbIE HAPYIICHUS
IIOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPH UCIIOIb30BaHUT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIICHUSIX

MPABWJIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
MOHUMAIOIIU)

OtmeTka «3»
YCBOEHO OCHOBHOE COJIepKaHHe yueOHOIro MaTepuaia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/Ia TTOCIeIOBATEIHHO



OTIpEJICICHHS TIOHSITHI HETOCTATOYHO YETKHE

HE WCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U OOOOIICHHS U3
HAOJFOICHUM, TOTYIIEHBI OIMTMOKH TIPH UX U3JI0KCHUH

JOTYIIEHBI ONTMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUN

MIPaBUJILHBIC U YETKUE OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBI IPyObIe OMMOKY B ONPEACICHUHN MOHATHM, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

TecTupoBanmue (T)

1. Kak Ha3pIBaeTCs MUHUMAaJIbHAS MOPIUS SHEPTUHU, KOTOpasi U3JIy4aeTcs Uin
MOTJIOIIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOPIyCKyJia

r) ahup

1) KBapK

2. Kto otkpsut hoToanexkrpudeckuii ekt 6611 B 1887 romy (...)? Ko B 1888—
1890 rogax skcriepuMeHTaNBHO HccieaoBall Gporodnekrpudeckuit apdexr (...)?
KTto BBIMOSMHUI HanboJiee MoJIHOe uccieoBanue siBjaeHus Gorodrddekra (...) B
1900 r.?

a) I'. Tepi; A. Croneros; M. [Tnank

0) A. Diinmreiin; I'. I'epi; A. CtoneroB

B) I'. T'epur; A. Ctosneros; ®. Jlenapy

r) A. Ditamreiin; A. Cronetos; @. Jlenapn

n) A. Croneros; I'. I'epir; A. DifHiTelH

3. 13 wero cocrour siapo aroma?

a) IPOTOHOB

0) PIIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB

I') Y-KBaHTOB

1) 2JICKTPOHOB, HEUTPOHOB U MPOTOHOB

4. Kako¥i u3 JaHHBIX BEIMYWH TIPOIIOPIIMOHATIbHA YHEPTHS KBAHTA?
a) JVINHE BOJIHBI.
0) yacTtoTe KoJieOaHuH.



B) BPEMEHU U3ITyYECHHUS.
I') SIEKTPUYECKOMY 3apsly siapa.
1) CKOpocTH (OTOHA.

5.51BneHue ucycKaHus AJIEKTPOHOB BEIIECTBOM TOJ1 IEHCTBUEM
AIIEKTPOMATHUTHBIX U3JTyYEHUI Ha3bIBACTCS:

a) DJICKTPOJIU3.

0) porocunres.

B) poTtoapdexT

T) 3JIEKTpU3aLIHSL.

1) ylapHasi MOHU3ALIUSL.

€) peKOMOUHAIIHSL.

6.IIpennoxun saepHyo MOIeTh CTPOCHHS aTOMa:
a) [1. Tomricon.

0) D. Pezepdopn

B) A. bekkepens.

r) B. I'eiizenOepr.

n) H. bop

7.0mnpenenure, B KAKUX U3 MEPEUNCICHHBIX HUKE COCTOSIHUM BEIIECTBO MOKET
WCITYyCKaTh JUHENYATBIN CIIEKTP U3ITYyYEHHUS?

1. TBEpIOE COCTOSTHNE MPU BBICOKOW TEMIIEpAType

2. )KUJKOE COCTOSTHUE MPU BBICOKOU TEMIIEpAType

3. ra3000pa3HOe COCTOSIHUE MTPHU BBICOKOW TEMIIEpaType

4. ra3000pa3HOE COCTOSIHUE MPU HU3KOM TeMreparype

a) TOJBKO 1.

0) ToJIBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

1) B coctosiusx 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JIIOOOM COCTOSIHHUH.

8. Uto Takoe a-u3myyeHue?

a) DJIEKTPOMATrHUTHBIE BOJIHBI
0) [ToTokx HEHTPOHOB

B) [loToK nMpoTOHOB

r) [loTOK simep aTOMOB refnus
1) HET IPaBUJILHOTO OTBETA

9. Urto onpenensieT aTOMHbII HOMEp AyieMeHTa 2.7
a) CKOJIBKO B SIIp€ HaXOJUTCS JIEKTPOHOB
0) CKOJIBKO B AJIp€ HAXOAUTCSI HEUTPOHOB



B) CKOJIBKO B SI/Ip€ HAXOJIUTCSI TaMMa-KBAaHTOB
I') CKOJIBKO B sIJIp€ HAXOAUTCS IPOTOHOB
1) 3aTPYIHSIOCH OTBETUTD

10. Yto Takoe nepuoa noxypacnaga T-paguoakTUBHBIX sep?

a) BpeMsi, B TEUEHHE KOTOPOT0 YUCIIO PAIMOAKTUBHBIX SIJIEp B 00pasie
yMenblinaercs B 10 pas

0) BpeMs, B TEYEHUE KOTOPOTO YKCIIO PaIMOAKTUBHBIX SIAEp B 00pasLe
YMEHBIIAETCS B 2 pa3a

B) BPEMSI, 110 MCTEUEHHH KOTOPOTO B PAJHOAKTHBHOM 0OpasIie OCTAHETCS \2
pPaJMOaKTUBHBIX SJIEP

T) BpeMsl, B TEUEHHUE KOTOPOIO YUCIIO PAIMOAKTUBHBIX SAEP B 00pas3Le
yMmeHbIaercs B 50 pas

1) 3aTPYIHSAIOCh OTBETUTD

11.13 aToMHOTO siipa B pe3y/ibTaTe CaMONPOU3BOJILHOTO MPEBPAILICHUs BBUIETENIO
PO aTOMa Ireiusi. ITO OTHOCUTCS K CIIEAYIOIIEMY BUY PaIUOaKTUBHOTO
pacnana:

a) anb(da-pacna.

0) Oera-pacrma.

B) raMMa-U3JIy4CHHUE.

I') IPOTOHHBIN pacnaj

1) IBYXIIPOTOHHBIN pacrnaj

12.KoadpuimeHT nponopunoHanbHOCTA MEXAY SHEPTUEN KBAaHTA U YaCTOTOM
KOJIeOaHMI1 Ha3bIBAETC:

a) nocrosinHas bonbimana.

0) mocrosinHas PunGepra.

B) ITOCTOSIHHAsI ABOTaapo

r) noctostHHast Papases.

1) noctostHHas [1manka

13. Yto Takoe KpuTHYECKasi Macca BEIIecTBa?

a) HaMMEHbIIIas Macca JESIIErocs BelecTBa, MPU KOTOPOH yiKe MOXKET
MPOTEKATh IEMHA SICPHAs PEAKIIUS TCTICHUS

0) Macca AeJsIIerocs BeIiecTBa, paBHas MOJISIPHOM Macce ATOro BellecTBa
B) Macca JICJISIIEeTrocs BeIIeCTBa, MOJTHOCTHIO 3aMOJIHSIONIAs] aKTUBHYIO 30HY
peaxkTopa

') Macca JeNSIIerocs BenecTna, papHas 235 kr

1) 3aTPYAHSIIOCH OTBETUTD

14. UTo U3 HUXKE MEPEUUCICHHOTO MOKET OBITh 3aMEIJIUTENIIMA HEHTPOHOB B
AJIEPHOM peakTope?

a) TshKeNast BoJa Uiy rpadut

0) 6op mnm KagMuit



B) €JI€30 UM HUKEIh
r) OCTOH WJIU TIeCOK
1) 3aTPYIHSIOCH OTBETUTD

15. Uccnemyembrit obpasert, coaeprkamuii N pagroakTUBHBIX S7Ep, CHadalia
oxyiaxkaarot 10 —40 °C, a 3aTem noMemarT B MarHUTHOE 1ojie. I3MeHuTCs Jin pu
ATOM KOJIMYECTBO PATUOAKTUBHBIX SIJI€P, KOTOPHIC PACIAINCH 3a BPEMSI, PABHOE
JBYM IIEpHOJaM Morypacnana?

a) U3MEHHUTCS HE3HAYUTEIBHO

0) U3MEHUTCS TOJIBKO MPU OXJIaXKJACHUU 00pa3ia

B) U3MEHUTCS TOJIBKO MPU BHECEHUHU B MarHUTHOE TI0JIE

T') U3BMEHUTCS, eclii 00pasell cHavajaa OXJIaauTh, a 3aTEM BHECTH B MAarHUTHOE
roJie

1) HE U3BMEHUTCS

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

— «2» BBICTABIISIETCS OOy4YarOIIeMycs, eClu Habpas MeHee S 0aioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 8-6 6amios;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 9-11 6amos;

— «5» BBICTaBIIsIETCS 00yUaroniemycs, 3a 0osee 12 6aios.

3aganus s caMocTosiTe/ IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

Pa3BuTHe B3MIISI10B HA CTPOCHUE BEIIECTBA.
Moaenu cTpoeHUsI aTOMHOTO Sipa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPaX BOJIOPO/IA.
SnepHas moaenb atoma.

Omnswiter O.Pesepdopra.

Mogaens atoma Bogopoaa mo H.bopy.

KBanToBble nocrynarsl bopa.

Jlazepsl.

ONOOThWNE



9. PagnoakTUBHOCTb.

10.3akoH pagnoaKTUBHOTO pacriaja.

11.PagroakTHBHBIC MPEBPAIICHUS.

12.CniocoObl HAOMIOICHUS M PETUCTPALIUM 3aPSHKEHHBIX YaCTHII.
13.9¢dext BaBuinona - YepeHkona.

14.TToy4ueHNE paIuoOaKTUBHBIX H30TOIIOB U UX MPUMCHEHHE.
15.bronorndyeckoe ACHCTBUC paInOaKTUBHBIX M3 TyYCHUN.
16.2OneMeHTapHbIC YaCTHUIIBI.

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

Kpurepun onenku:

OtMmeTKka «5»

TIOJTHO PACKPBITO COJIEP)KaHKUE MaTepurasa

YETKO W MPABUJIBHO JIAHBI OTIPEJICIICHHS M PACKPBITO COJEpKaHue TTOHSATHM, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTeNhCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OIILITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHee MPUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTpeAeICHUs TOHATUI HETOJIHbIC, IOMYICHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MIPU UCIIOJIH30BAHUHN
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MPAaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MTOHUMAIOIITU )

OtMmetka «3»

YCBOEHO OCHOBHOE COJIepKaHre yueOHOro MaTeprasa, HO U3JI0KEHO
¢dbparmMeHTapHO, HE BCEria MOCIe0BaTEIHHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MCIIOIH30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHHS U3
HAOJI0ICHUH, TOMYIIEHBI OIIMOKH MPU UX U3JI0KEHUU

JIOTIYIIEHbI OITMOKH ¥ HETOYHOCTH B UCIIOJIb30BAaHUU HAYYHON TEPMUHOJIOTHUH,
OIPEJICIICHUE TTOHSITUIA

MPaBIJIbHBIC U YETKUE OTBETHI HAa BOMPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (o3UIMs KPUTHUK)

OtMmeTka «2»



® OCHOBHOE CO/IepKaHME yueOHOT0 MaTepuasa He pacCKpPhITO

® HE JIaHbl OTBETHI HA BOIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OIMTUOKY B ONIPEICTICHUH TIOHSITHH, PX UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopnasi padora Ne 17
HN3y4yeHue TPEKOB 3apPSAKEHHbIX YACTHUIL 110 TOTOBBIM (oTorpadusim.

eJib: OOBSCHUTD XapaKTep JIBHKECHUS 3apsHKCHHBIX YaCTHIL.
Oo6opynoBanme: _(ororpaduu TpeKOB 3apsKEHHBIX YACTHIl, TOJYYCHHBIX B
kamepe BuiibcoHa, my3bIpbKOBOM Kamepe U (POTOIMYIIBCHUHU.

TeopeTnueckoe 000CHOBAHHUE

[Ipu BeIMOTHEHUU AAHHOW Ja0OPATOPHOM pabOTHI Clie1yeT HOMHUTH, YTO:
a. JUIMHA TpeKa TeM 0oJibliie, YeM OO0JIbIIE YHEPTUSI YACTUIIBI (U YeM
MEHbIIE TIOTHOCTh CPEIBI);

b. TOJIIHNHA TPCKa TCM 60J'II>IH€, yeM OOJIbIIIe 3apsAaa 4aCTUulbl 1 YCM
MCHBIIIC €€ CKOPOCTh,

C. NpH JBWKCHUU 3apsDKCHHOM YaCTHUIBI B MATHUTHOM I10JI€ TPEK €€
MOJTYy9aeTCs] HCKPUBJICHHBIM, PUYEM PATNyC KPUBU3HBI TPEKA TEM
OoJibliie, 4eM 0OJIbIlIe Macca U CKOPOCTh YaCTHUIIbI M YEM MEHBIIIE €€
3apsId MOYJTh HHAYKITMM MAarHUTHOTO TIOJIS:

d. wacTuia qBUraNach OT KOHIIA TPEKa ¢ OOJIBIINM PaJnyCOM KPHBHU3HBI K
KOHILY C MEHBIIIMM PaguyCcOM KPUBHU3HBI (paguyc KPUBU3HBI IO MEpE
JNBW)KCHUSI YMEHBIIIAETCS, TAK KaK U3-3a COIPOTUBIICHUS CPEJIbI
YMEHBIIAETCS CKOPOCTh YaCTHIIBI).

HODHHOK BBIIIOJIHCHU A DaﬁoTbI

3adanue 1. Ha nByX 13 Tpex npeacTaBieHHbIX BaM (ororpadwuii (puc. 1,
2 u 3) n300paxeHbl TPEKU YACTHIL, IBIDKYIITUXCSI B MATHUTHOM TIOJIC.
VYkaxute Ha kakux. OTBET 000CHYHTE.

3aodanue 2. Paccmotpute Gororpaduro TpeKOB 0-4aCTHII,
JIBUTaBIINXCS B Kamepe Buiibcona (puc. 1), 1 oTBEThTE Ha
JTAHHBIE HIKE BOIIPOCHI:

1. B xakoM HampaBjeHUH JABUTATUCH O-4aCTULIBI?

2. JInvHa TPEKOB 0-4acTHI] MPUMEPHO ouHaKkoBa. O




YEeM 3TO TOBOPUT?

3. Kak mMeHs1ach ToJIHa Tpeka o Mepe ABMKeHUs yacTuil? Uto u3 aToro
ciaenyer?

3aodanue 3. Ha pucynke 2 naHa ¢potorpadus
TPEKOB 0-9acTHIl B Kamepe BuibcoHa, HaxoauBIIEHCS B
MarHUTHOM IIOJIE.
Omnpenenure no 3Toi poTorpaduu:
1. TloueMy MEHATUCH paNyC KPUBU3HBI M TOJIINHA
TPEKOB 110 MEpe ABMKEHUS 0-4aCTUL?

2. B kakyo CTOpOHY JBUTAINCH YaCTHUIIHI?

3aodanue 4. Ha pucyHnke 3 nana gpotorpadus Tpeka 3JIeKTpoHa B
IIy3bIPBKOBOM KaMepe, HaXOAUBILIEHCS B MArHUTHOM Tosie. OnpenennTe 1mno
sTOM poTorpadun:

1. TTouemy Tpek umeet hopmy cupaiu’?

2. B xakoM HampaBJIeHUHW JBUTAJICS DJCKTPOH?
3. UTO MOTJIO MOCTY>KUTh IPUYUHON TOTO, YTO TPEK

AJIEKTPOHA HA PUCYHKE 3 ropasio JJIMHHEE TPEKOB
(- YACTHUI[ HA PUCYHKE 2

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

Kpurepun ouenku:

— O1eHKa «5» CTaBUTHCS, €CIIM yUYaAITUHCS BBITOJIHAST PabOTy B IMOJTHOM 00BEME C
coOJIIOZIecHNeM HEOOXOJMMOM TMOCIEI0OBAaTeIbHOCTH TPOBEJICHUS] OIBITOB U
U3MEPCHUM;,  CaMOCTOSITCIIBHOW  pallMOHAJIBLHO  MOHTHUPYET  HEOOXOIUMBIE
000pyI0BaHNE; BCE OMBITHI MPOBOJNT B YCIIOBHUIX M PEKHMaX, 00CCIICYMBAIOIINX
MOJIYYCHHUE TIPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOIOAACT TPEOOBAHMS IMPABHIT
0e30macHOCTH Tpy/Aa; B OTYETE MPABUIILHO M aKKypPaTHO BBITIOJNHSET BCE 3aITUCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUILHO BBITIOTHSICT
aHaJIN3 TTOTPENTHOCTEN.



— Ouenka «4» CTaBUTCS, €CJH BBIMOJIHEHBI TPEOOBaHMS K OLEHKU «5», HO ObUIH
JOTYILIEHbI JBa-TpU HeEAo4YeTa, He Oojiee OJHOM HErpyOol OIMOKM U OAHOIO
HeJ04YeTa.

— Onenka «3» cTaBUTCS, €CiaM padoTa BBINOJHEHA HE IOJHOCTbIO, HO 00BEM
BBIMIOJJTHEHHOM YacTH TaKOB, IO3BOJISIET IOJYYUTh IPaBUIbHBIE PE3YJbTaThl U
BBIBO/JIbI: €CJIU B XO/I€ IIPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.
— OneHka «2» cTaBUTCS, €clii padoTa BBHINOJHEHA HE IOJHOCTbIO M 00BEM
BBIMIOJTHEHHON YacTu paboOT HE MO3BOJIAT CAENaTh MPaBUIIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUS, HAOII0ICHUS TIPOU3BOAMINCH HEPABUIIBHO.

KounrpoabHas padora Ne 6
ITo pa3neny «JjieMeHTHI KBAHTOBOW (PM3UKH»

Bapmanr 1.
JlaiiTe xapaKTepuCTUKY (PU3UUECKOIO SBJICHUS: aHHUTUIISILIMSL.
JlaiiTe XapaKTepUCTUKY 3aKOHA PaJUOAKTUBHOIO pacnaja.
Kakyro MakCUMaJIbHYIO KHHETUYECKYIO SHEPTUIO UMEIOT JIEKTPOHBI, BBIPBAHHBIE
U3 oKcujia 6apusi, mpu o0IydyeHun cBeToM ¢ yactoroit 1015 I'n?
Bapuanr 2.
JlaliTe XapaKTepUCTHUKY TUIAHETAPHON MOJEIIA CTPOEHHUS aTOMA.
JlaiiTe XapakTepucTUuKy (PU3MUECKOTO YCTPOICTBA: (DOTOIIEMEHT.
AKTHBHOCTH PaJMOAKTUBHOI'O 3JIEMEHTA YMEHbIINIIACH B 4 pa3a 3a 8 cytok. Halitu
Iepuo noJrypacnaja.
Bapuanr 3.
JlaliTe XapakTepUCTUKY MOJENIH CTPOECHHSI aTOMHOTO SIpa.
JlaliTe XapakTepuCTUKy Teopuu DUHIITEHHA 15 poTorddexra.
HaiiTi yacToty u3nydenus, Macca pOTOHOB KOTOPOTO paBHA Macce MOKOs
ANeKTpoHa?
Bapuanr 4.
JlaiiTe XapakTepUCTUKY KBAHTOBOU MOJEIN CTPOEHHUS aTOMA.
JlaiiTe XapakTEpUCTUKY TEOPUU OTHOCUTEIIBHOCTH.
Haiitu sHepruro cBa3u sapa aeirepus 21H?
Bapuanr 5.
JaiiTe XxapakTepucTuKy (PU3MUECKOTO SIBJICHUS: TEPMOsIIEpHAas PEaKIIMsl.
JlaiiTe XapakTepucTuky (GU3M4YECKOro yCTpoiicTBa: kamepa BuiibcoHa.
Omnpenenute dHEPTHUIO (HOTOHOB, COOTBETCTBYIOIIUX HAMOOJIeE IJTMHHBIM BOJTHAM
BUJMMOM 4acTH criekTpa 760 HM.
Bapuasnr 6.
JlaiiTe XapakTepucTuKy (HU3NIECKOTO sIBIIeHUS: (POTOIPDEKT.
JlaiiTe XapakTepucTUKy (PU3UIECKOTO yCTPOiCTBa: cU€TunK [ eirepa.
Hanummure peakuuro, ecau npu 6omo6apanposke 6opa 105B Heiitponamu u3
oOpa3oBaBIIIeToCs siipa BEIOpackIBaeTCs anb(a-dyacTuIa.
Bapuant 7.



JlaiiTe xapakTepuCTHKY (PU3MUECKOTO SBIECHUS: PaJUOAKTUBHOCTb.
JaiiTe XxapakTepucTuKy (GU3MYECKOTO YCTPOICTBA: J1a3ep.
Haiitu kpacHyto rpanuiy dhororddexra s Kaius.

Bapmuanr 8.
JlaiTe xapakrepuctuky runore3bl [Lnanka.
JlaiiTe XapakTepucTuKy GPU3MUYECKOTO YCTPOMCTBA: SIAEPHBINA PEAKTOP.
Kakast sHeprus BbIIEISAETCS IPU PEAKIINN:

31H + 21H 42He + 10n?

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

Kpurepun onenku:

- «5» cTaBUTHCS 32 padOTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIIMOOK U HET0YETOB.

- «4» cTaBUTHCS 3a pabOTY, BBIIOJIHEHHYIO MOJHOCTBIO, HO NIPU HAJUYHMH B HEW HE
0onee oaHOU rpy0oil M ogHOM HEerpyOoi OIMMOKM U OJHOrO Heaouera, He Ooee
TpEeX HEJIOUETOB.

- «3» CTaBUTBCSA, €CIIH CTYACHT MPaBUIILHO BBIIIOJIHWI HE MeHee 2/3 Bcell paboThl
WIM JOMYCTWJ He OoJiee OJHOW IpyOOl OMIMOKM M JBYX HEIOYETOB, HE OoJjee
OJHOU Tpy0Oo W OxHON HerpyOoi ommOKH, He Oojiee TpeX HErpyObIX OIIMOOK,
OJIHOM HeTpyOO# OMMOKH U TPEX HEJIOUETOB, TPU HATUYUU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIIO OIIMOOK U HEJOUYETOB MPEBBICUIIO HOPMY OLIEHKHU «3»
WJIM TIPABUJILHO BBITIONTHEHO MeHee 2/3 Bcel paboThI.



Ta6auna 3 - @Popma HHPOPMANMOHHON KAPThI 0aHKA TeCTOBBIX 3aJaHUI

HaumenoBanue Bcero Kommaectso gopm T3 KonTponupyembie
pasnenoB T3 OTKpBITOTO | 3aKpBITOTO Ha YnopsinoueHue KOMIICTCHITUHU
THIA THIA COOTBETCTBHUE
Pa3gen 1. Mexanuka 3 3 OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Paznen 2. MoJiekyasipHas 2 2 OK 01-OK 07; JI.1.-
(pu3nKa u OCHOBBI JI1.6.; M.1.-M..6.;
TEPMOAUHAMHUKH I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nea 3. 5 5 OK 01-OK 07; JI.1.-
DJIeKTPOAMHAMHUKA JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nea 4 Kojeoanusa u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pazpgen 5. OnTuka 1 1 OK 01-OK 05; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nen 6. Di1eMeHThI 1 1 OK 01-OK 07; JI.1.-
KBAHTOBOH (PM3UKHU JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30




Ilepeyens Bonpocos (3agay)
JJIS IPOMEKYTOYHOM aTTecTanuy (IK3aMeH/3a4eT)

Teoperuyeckue BONPOCHI
1. Mexanuyeckoe nBkeHHe. OTHOCUTENIBHOCTh JABMKEeHHs. CuctemMa oTcyerTa.
MarepuranbHas TOUKa.
2. PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHbIE ABMXKEHUS (hOopMysbl U
rpauKy, OTTUCHIBAIONTUE JAHHBIC JBKEHUS).
3. JIBmxeHHE 1O OKPY>KHOCTH C MIOCTOSTHHOM TI0 MOAYJIO CKOpOCThio. KnnemaTuka
JIBUKEHHS KOJICCHOM Maphl.
4. Cuna. Macca. 3akonbl HproToHa.
5. 3akoH BcemupHOro Tiarorenus. I'paButanrionHoe noje. Cuna Tsokectd. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cusa TpeHus.
7.  Hmnynbc Tena. 3aKOH COXpaHEHUS UMITYJIbCa U PEaKTUBHOE JIBHXKCHHE.
8. PaGora m momHOCTh. MexaHuueckast SHeprusi U €€ BHUJIbI. 3aKOH COXpaHEHUs
SHEPIUH.
9. OcHOBHBIE MMOJIOKEHUSI MOJICKYJIIPHO-KHHETUYECKON TEOpUU Ta3a.
10. OObsicHeHHE arperaTHbIX COCTOSIHMM BEIECTBA Ha OCHOBE AaTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUIA.
11. TemmepaTypa, Kak Mepa CpeIHEd KHHETHYECKOW HHEPruu XaOTUYHOIO
JBIDKEHUST MOJIeKys. TepMoauHaMuyeckas mKaina TeMneparyp. AOCONIOTHBIN HYJIb.
12. Mopenb uneansHoro ra3a. OcHoBHoe ypaBHeHue MKT.
13. HaceimeHHbIe 1 HEHACHIIICHHBIC TTaphl. BaXXHOCTH BO3AyXa.
14. Mopnenb cTpoeHuss KUAKOCTU. [lOBEpXHOCTHOE HATSKEHUE W CMadMBaHUE.
Kanumisipasie sBiaeHUS.
15. Mogenb cTpoeHus TBEPABIX Tel. MexaHnYecKre CBOMCTBA TBEPIBIX TEI.
16. Buytpennss oHeprus u crnocoObl €€ u3MeHeHus. llepBwiii  3aKoH
TEPMOJUHAMUKH.
17. Tlpunnun gerictBus tertoBoi Mamuubl. KIIJI TeruioBoro aBurarens.
18. B3aumopeiicTBre 3apsKEHHBIX TeNl. DJIEKTPUUECKHM 3apsij. 3aKOH COXPaHCHMUS
AIIEKTPUYECKOTO 3apsia.
19. 3akon Kynona. Dnektpuyeckoe moJie U ero XapakTepUCTUKH.
20. DOnexrtpuueckas EMkocTb. KoHieHCaTOPBI.
21. TlocrosiHHBIA HSyekTpudeckuii Tok. Cujla TOKa, HaNpsHKEHHUE, AICKTPUUYECKOE
COMPOTUBJICHUE.
22. IlapannenbHO€ U MOCIEI0BATEIBHOE COSTMHEHUE TIPOBOTHUKOB
23. 3akon Oma a1 yyacTka 1enu u nosHou nenu. JJC uctouHmka Toka.
24. PaboTa 1 MOITHOCTh TOCTOSTHHOTO TOKa. 3akoH J[>koyins-JIeHa.
25. TlomympoBOAHUKH. CoOcTBeHHas u puMecHast MPOBOJAMMOCTH
MOJTYNPOBOJHUKOB
26. MarnutHoe nojie. MarHuTHOE T0JIe TIOCTOSIHHBIX MarHUTOB M MarHUTHOE TI0JIe
MPsSIMOTO TOKA.
27. VHpykuwst MAarHUTHOTO TTOJIsl. MarHUTHBIN MOTOK.
28. Cuna Ammnepa. 3akoH Ammepa.



29. SIBneHue >MEKTPOMArHUTHON MHAYKIIMH U 3aKOH 3JIEKTPOMATHUTHON HHTYKIIUU
Qdapanes.

30. IIpaBwio Jlenna.

31. BuxpeBoe 3JeKTpHUUECKOE T0JIE.

32. Camounpaykius. [C camonHaykiuu. UHIYKTUBHOCTb. DHEPIHsi MAarHUTHOTO
OJISL.

33. MexaHnueckue KojieOaHUs M UX XapaKTEPUCTUKH.

34. CBoOonHbIE U BRIHYXCHHBIC KosieOanus. Pesonanc. Konebannst MocTOB.

35. TlpeBpamienre sHEPTUN TTPH KOJIEOATETLHOM JIBIKCHHH.

36. Mexanunueckue BOJHBI. Buibl BoaH XapakTepUCTHKU BOJIH. 3BYKOBBIE BOJHBI.
37. CBoOonHbIE 3MEKTPOMArHuTHeIe KoseOanusi B KoHType. [IpeBpaiienue snepruu
B KoJieOaTesbHOM KOHTYpe. Popmyna ToMcoHa.

38. Ilepemennsiit Tok. [lomyuenne nepeMeHHOTO TOKa

39. AKTHBHOE CONPOTHUBIICHUE B LIEMIM IEPEMEHHOT0 TOKa. /{eficTByIomure 3HaYeHUs
TOKa U HalpspKeHUs. MOIHOCTh NEPEMEHHOTO TOKA.

40. Karymika uHIYKTUBHOCTH B IIENTU IEPEMEHHOTO TOKA.

41. KonpaeHcaTop B LIETIM IEPEMEHHOTO TOKA.

42. Tpancdopmarop. [lepenaua u pacnpenencHue 3EKTPOIHEPTUN.

43. DnexTpOMarHUTHOE TI0JIE W DJIEKTPOMAarHuTHbie  BOJHBL.  CKOPOCTH
AIIEKTPOMArHUTHBIX BOJIH.

44, ®uznyecKkre OCHOBBI PAUOCBSI3H.

45. DnexTtpomarHuTHas mpupojga cBeta. CKOpPOCTh CBeTa. 3aBUCHUMOCTh MEXKIY
JUTMHHOW BOJIH M YaCTOTOM 3JI€KTPOMATHUTHBIX KOJICOaHHIA.

46. 3akoH OTpakeHHs U mperomMieHus cBeta. [lomHoe oTpakeHne cBera.

47. WutepdepeHius cBera, IMPpaKus CBETa.

48. Jlucnepcus cBerta.

49. Tlonspuzarus cBera.

50. [Ikana MeKTPOMAarHUTHBIX U3ITYYCHH.

51. KBanroBas npupoja cBera. Ksantopas runoresa [Inanka.

52. ®otoaddexr, ero 3akoHsl. [Ipumenenue dhotoaddexra.

53. VYpaBuHenue DitHIITEMHA 111 PoTOIPdheKTa.

54. Mogens atroma Pesepdopna u bopa. Ypouu sneprum B atome. M3nydenue u
MOTJIOIIEHHUE SHEPTUH aTOMOM. KBaHTOBaHME SHEPTHH.

55. [IlpuHumn nefcTBUS U UCTIOIB30BaHUE Ja3epa.

56. PaanoakTUBHBIE U3TYyUYEHHUS U UX BO3ACHCTBUE HA )KUBBIE OPTaHU3MBI.

57. CocraB atomHubIX sjaep. Snepusie cuibl. JledekT maccbl. DHEprus CBS3H
aTOMHBIX SIZIEP.

58. SnepHple peakuuu. ODHEPreTUUECKUU BBIXOJ sAepHOM peakiuu. llenHas
peaKius IeeHuUs.

59. TepmosinepHbie peakuu



KauyecTBeHHbIC 321241
1. Benmocuneauct ener mo poBHOM mpsmon gopore. Kakwe neranu Benocumnena
JBIKYTCSI OTHOCUTEIILHO 3€MJIM IO MPSIMOJIMHEWHBIM TPAEKTOPHUSIM, a KaKue — I10
KPUBOJUHEHHBIM?
2. OT Kakol CKOpPOCTM — CpeAHEH WM MIHOBEHHOM — 3aBHCHUT CTEICHb
MOBPEXJICHUS aBTOMOOWJS TpPU aBapUHHOM CTOJKHOBEHHHM C TPEMSITCTBUEM Ha
CBOEM IyTHU?
3. JlBa moe3na uayT HaBCTpeUy APYT APYTY: OJMH — Pa3rOHSAETCS B HANpPaBICHUH Ha
CeBep; APYroil — TOPMO3UT B IOKHOM HampapieHuu. Kak HampaBiieHbl yCKOpPEHUS
O€3/0B?
4. Tpu Tena OpoOIIEHBI Tak: NMEPBOE — BHHU3 0€3 HAYAIBHOW CKOPOCTH, BTOPOE —
BHU3 C HAYaJbHOW CKOPOCTHIO, TpeThe — BBEpX. OIMHAKOBBHI JM YCKOPEHUS ITHX
Ten?
5. SBnsieTcs nM JIMHEWHAs CKOPOCTh MOCTOSHHOW BEIMYMHOW NMpPU paBHOMEPHOM
JBUKEHUU TeJa 1O OKPYKHOCTH?
6. [louemy Hemnb3s nepederarh yauily nepes OJu3Ko UAYIIUM TpaHcrnopTom? B uem
MPUYKUHA TOTO, YTO BOJAMUTEINb HE MOKET Cpa3y OCTAHOBUTH ABTOMAIIIUHY?
7. bapon Mrionxray3eH yTBepXkaasl, YTO BBITAIIWI caM ceOsl U3 00JI0Ta 32 BOJIOCHI.
O00ocHOBaTh HEBO3ZMOKHOCTB 3TOTO.
8. Temuoxox npu CTOJKHOBEHUH C JIOJAKOW MOXKET MOTOMUTH €€ 0€3 BCAKUX AJis ce0st
noBpexaeHni. Kak 3To cormacyercsi ¢ paBeHCTBOM MOJIYJIEN CHJI B3AaMMOJICUCTBHS?
9. Kakas cuia 3actaBisieT 3eMITIO U JpyTHe TUTaHEThI 1BUTaThCsl BOKpyT ComHia?
10.Mexnay nBymsi TenamMH NEHCTBYET cuiia BCEMUPHOTO TsaroteHus. Ecim maccy
OHOTO W3 TEN YBEIWYWTh, HAMpPHMEpP BJBOE, a pACCTOSHHE MEXIYy TelaMu
COXpaHUTh TPEKHUM, TO H3MEHHUTCS U CHJIa TATOTEHUS Mexay Humu? Ecmm
W3MEHHUTCS, TO KakK?
11.TTpuTsruBaeTcs i 3eMJsl K BUCSIIEMY Ha BETKE sI0JIOKY?
12.Vimeet nu Bec Opycok, nexarniuii Ha crone? [lamparommii co ctona?
13.TTouemy magaroT Ha 3eMJTIO KATUTH JTOXKIsI, KpYITUHKH rpaaa’?
14 . Korma BO3HUKAIOT CHJIBI TPEHUS MTOKOs? CUITbI TPEHUS CKOJIBKEHUSI? CHITBI TPEHUS
KaueHus1?
15.1IpuBeanTe mpUMEpPHI, KOTJIa TPEHHUE BPEIHO U KOTJa MOJIE3HO.
16.Ha cTonuke B BaroHe moesza JiexxaT KopoOka koHdpeT u s1610k0. [Touemy B Hauane
JBIDKCHUS sI0JIOKO TMOKATUIIOCh Ha3aJ] (OTHOCUTEIBLHO BaroHa), a KopoOka KoH}eT
ocTayach Ha mecrte?
17.1Touemy mynsi, BbUIETEBIIAS U3 PYXKbs, HE MOXKET OTBOPUTH JBEPh, HO MPOOUBAET
B HEHl oOTBepcTHe, TOT/Aa KaK JaBJIEHWEM TMablla JBEPh OTBOPHUTH JIETKO, HO
poJieiaTh OTBEPCTUE HEBO3ZMOXKHO.
18.CoBepiiaer 11 paboTy cuiia TSDKECTH, ACHCTBYIOIIAs HA KHUTY, JIKAIYI0 Ha
croJie?
19.Manpuuk B ogHOM citydae mpomren 100 M, a B 1pyromMm — mpoOekal Takoe ke
paccrosinre. OIMHAKOBBIE JTU MOUTHOCTH OH Pa3BUBAI?
20.Kamenp OpoiieH BepTUKaIbHO BBepX. Kakue mpeBpaiieHus: SHEpruu MpoUCXOIsiT
IIPU NOJIETE KaMHA?



21.JIerkoBOil M TPy30BOM aBTOMOOWJIM ABMXKYTCS C OJMHAKOBBIMU CKOPOCTSIMH.
Kaxkoii u3 HuX o6agaeT 00JbIIe KHHETUYECKON YHEPTrUei?
22.Boja KMIUT B OTKPBITOM cocyje. M3MeHuTcs nu macca >KHIKOCTH BO BpeMs
KUTIEHUA?
23.Yem 00BsICHSAETCS pacpoCTpaHEHUE B BO3/IyX€ 3aMaxoB OEH3MHA, TyXOB U APYTHX
BEILIECTB?
24 Kak u3MeHUTCS JaBJICHUE MACAIBHOIO ra3a Mpu YBEJIMYEHUU KOHLIEHTPAIUU €ro
MOJIEKYJT B 2 pa3a, €Clid CpelIHssd KBaJpaTU4Hash CKOPOCTb MOJIEKYJ OCTaercs
HEU3MEHHOU?
25.Ha 49Tto pacxomyeTcsi OOJbIlle YHEPTUN: Ha HarpeBaHWE BOIBI WU ATFOMUHHACBON
KACTPIOJIU, €CJIM UX MACChl OJJTUHAKOBBI?
26.1Touemy >xene3HbIe MMeYH CKOpEe HArpeBarOT KOMHATY, YeM KHPIUYHBIC, HO HE TaK
JIOJITO OCTAIOTCS TETUIBIMA?
27.MOXHO 71 B MEJTHOM KacTpIoJie pacIijlaBUTh CTAIBHYIO JI€Talb?
28.B xakom citydae MOXKHO TMOJYYUTh OOJIbIIIEE KOJIMYECTBO TEIUIOTHI: Cxkurasi 1 Kr
OeH3uHa Wik 1 KT KaMeHHOTO yTJisi?
29.Kak c mMOMONIbIO KOMHATHOTO TEPMOMETpPA OINPEIACIUTh OTHOCHUTEIbHYIO
BJIAYKHOCTb B MIOMEIICHUU?
30.[Toyemy npu nepeBo3ke OEH3WHA U IPYTUX JIETKO BOCIIJIAMEHSIOIIMUXCS BEIIECTB K
LHUACTEPHE MPUKPETUISIOT METAIUIMYECKYIO LIE€Tb, KACAIOULYIOCS 3€MIIU?
31.. Kak u3MeHHTCS crjla B3aUMOJCHCTBHUS JABYX TOUYCHHBIX AJICKTPUUCCKUX 3apsiIOB
IIPU YMEHBIIEHUN PACCTOSIHUS MEX1y HUMU B 2 pa3za? BeiOepuTe npaBUIIbHBINA OTBET.
32.PazMepnl MEAHOTO W KEJIE3HOTO MPOBOAOB OJWHAKOBBL. COMPOTUBICHUE KAKOTO
npoBoja 6oJbIe?
33.Hanpspkenrne Ha KOHIIAX MPOBOJAHMKA YBEIWUYWIM BABoe. Kak M3MeHWIach cuia
TOKQ, POTEKAIOIIETO B IPOBOIHUKE?
34.Yem oracHO KOPOTKOE 3aMbIKAaHUE AIIEKTPUUECKHUX MTPOBOIOB?
35.[IpuBenuTe mpuMepHl UCTIOJIL30BAHUS TEIUIOBOTO JCHCTBUS TOKA B OBITY.
36.[TocnenoBarenbHO COEIMHEHHBIE MEAHAas M JKeJe3Has MPOBOJIOKH OJWHAKOBOU
JUIMHBl U CEYEHUsl MOJKIIOYEHBl K aKKyMyJlsTOpy. B Kakoil M3 HUX BBIIEIUTCS
OoJbIIIee KOJIMYECTBO TETUIOTHI 32 OJJUHAKOBOE BpeMsi?
37.1Touemy BOKpYT DSJEKTPOJHMTA HET JJICKTPUUYECKOTO TMOJs, XOTS BHYTPH €r0
MMEIOTCA 3apSKEHHbBIE HOHBI?
38.Kakoro tumna — 3JIeKTpOHHAs WIH AbIpOYHasi — OyAEeT MPOBOAUMOCTb T€pMaHMUs,
€CJIM K HeMY J00aBUTh B HEOOJIBIIUX KOJUYECTBAX ITUHK?
39.Kak B3auMOAEHCTBYIOT TOKH, HAIIPABJICHHBIC TAK, KaK YKa3aHO Ha pUCYHKe?

® © ® ®
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40.Kak m3aMeHuTcs cuina Amrmepa, ISMCTBYIONIAas Ha MPSMOJIMHEHHBIA MPOBOJIHUK C
TOKOM B OJJHOPOJHOM MarHUTHOM MOJIE€ MPU YBEJIIMUEHUU CUJIbI TOKA B IPOBOJIHHUKE B
3 paza? [IpoBOAHUK PACIIOI0KEH NEPHEHIUKYISPHO BEKTOPY UHIYKIIUH.
41 Kakue 3aTpynHeHUS BCTpeTHJIa Obl JJIEKTPOTEXHHKA, €CiAM Obl BO3IyX ObLI
XOPOILIUM MPOBOJHUKOM 3JIEKTpUYECTBA?



42.Kak u3MeHUTCs cuia, JeHCTBYIOMIAs Ha MPSIMOJIMHEHHBIN MPOBOJHUK C TOKOM B
OJHOPOJHOM MAarHUTHOM IIOJI€ TIPU YBEIMYEHUU WMHIYKIIMU MArHUTHOTO MOJA B 2
pa3a? [IpoBOAHUK PaCIOIO0KEH NEPIEHANKYISIPHO BEKTOPY UHAYKIIHAH.

43.B aneKTpUYECKYIO IeNb BKIIOUEHA KaTyIlIKa, M0 KOTOPOW MpPOIMyCKalOT cCHayalia
MIOCTOSIHHBIM, a 3aTeM IEPEMEHHBbIM TOK. B KakoMm ciydae KaTylika Harpeercs
OompIIe?

44.O0bACHUTE MPOUCXOKICHUE COTHEUHBIX U TYHHBIX 3aTMEHUH.

45.13mepeHus mokaszajid, 4To JUIMHA TeHHU OT MpeIMeTa paBHa ero BbicoTe. KakoBa
BbIicoTa COJIHIIA HaJl TOPU3OHTOM?

46.Ha pucynke n3o0pakeHo MpeoMJIeHHE JTyda CBeTa Ha TpaHuIle AByX cper. Kakas

cpeia ONTUYECKHU 0oJiee MIOTHAs?
I

I1

47.Yron MexIy MaJarolM U oTpak€HHBIM Jydamu coctasisier 50°. Ilox xakum
YTJIOM K 3€pKaJly IaJaeT CBET?
48.KakuM 00pa3oM yCTpaHSIOTCS TaKW€ HEAOCTAaTKU TJaza, KaK OJM30pYKOCTh U
JAIIbHO30PKOCTh?
49.00bscHUTE, YeM BbI3BaHA PaayKHasl OKpacKa MBUIBHBIX Ty3bIpeit?
50. KakuMm o0pa3zoM MOKHO OOBSICHUTH OTKJIOHEHHE KOMETHBIX XBOCTOB MpHU
NPOXOXKJAEeHUU KoMeThl BOM3u ConHua?
51. JlaBieHue cBeTa Ha YEpPHYIO MOBEPXHOCTb B JBa pa3a MEHbIIE, YeM Ha
oenyto. [Touemy?
52. Ilpu 6e300mauyHoM HeO€ HOYM OOBIYHO XOJIOJHEE, YeM MPU O0O0JAUHOM.
[Touemy?
53.KakoB coctaB m3oronoB HeoHa °Nejg, 2!Nej m ?Neip? Uro xapakrepHO ajs
W30TOIOB OJJHOTO 3JIEMEHTA?

PacuérHble 3agaun
1. ABTOMOOWIIb YJANSI€TCS OT MOCTA, ABUTAsICh PABHOMEPHO M MPSIMOJIMHEWHO CO
CKOpOCThIO 72 KM/4. Ha KakoM pacCcTOSIHUM OT MOCTa OKa)XETCs aBTOMOOMIIb 4epes
10 c, ecnu B HauaIbHBI MOMEHT BPEMEHH OH HaXOAWJICS OT Hero Ha pacctostaun 200
M?
2.KakoB Monynb BEKTOpa YCKOPEHHS aBTOMOOWJISI TPU TOPMOXEHUHU, €CIU TMpu
ckopoctu 108 kM/4 BpeMs MOIHOTO TOpMOXxkeHus 15 ¢?
3. DnekTponoesn, OTXOAAIMI OT cTaHuuu, B TedeHue 0,5 MuH JBuraics c
yckoperuem 0,8 m/c?. Ompenenure MmyTh, KOTOPBIA OH IIPOLIEN 3a 3TO BpeMs, H
CKOPOCTb B KOHIIE 3TOT'0 MYTH.

4.  PacckaxuTe O JIBIKEHUU Tela, Tpa@uK MPOCKIMU YCKOPEHHUS KOTOPOTo
M300paKEH Ha PUCYHKE.
5.  Pacckaxute 0 ABMKEHUW Tena, TpaduK MPOEKIHUU CKOPOCTH KOTOPOTO

M300paKEH Ha PUCYHKE
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6. Teno ynano ¢ BeICOTHI 45 M. Onpenenure Bpemsi maeHusl.

1. ABTOMOOWJIb JBHIKETCSI MO 3aKpPYrieHUIO Jaoporu paguycom 120 M co
CKOPOCTBIO 36 KM/4. UeMy paBHO IEHTPOCTPEMHUTEIHLHOE YCKOPEHUE aBTOMOOMIIS?

8. Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuiaa cooOIIMT 5TOMY
Tely ycKopeHue 2 m/c??

9. [Ipyxuna ¢ koapdunuentom xxectkoctd 100 H/m mox nefictBueM HEKOTOpOit
cwibl ynnuHuiaach Ha 5 cM. KakoB K03(PUIIMEHT KECTKOCTH IPYroil MpyKUHbI,
KOTOpasi Mo ACMCTBUEM TOM K€ CHJIbI yIJIMHWIACh HA | cMm?

10. KakoBo paccrosiuue mexpay mmapamu maccor 100 Kr kaxabld, €ClIu OHU
MPUTATUBAIOTCS IPYT K APYTy ¢ cuiioi, pasHou 0,01 H?

11. Bec nepeBsannoro simuka 400 H. YToOsI ero cIBUHYTH C MECTa, MOTPEOOBAIOCH
npwioxkuTh cuity 200 H. Onpenenute koappuiueHT TpeHus.

12. JIBa miapumka OJMHAKOBBIX MAacC PaBHOMEPHO KaTiTcs Mo croiy. CKOpOCTh
nepBoro mapuka 1 M/c, CKOpoCTb BTOPOro mapuka — 2,5 m/c. IMIynbc Kakoro
mapuka OoJbIlIe U BO CKOJIBKO pa3?

13. Omnpenenure paboTy, COBEpIIAEMYIO MPH MOIBEME Tella MacCcoil 4 KT Ha BBICOTY
120 cm.

14. CamocBan npu nepeBo3ke rpysa passubaer MomHocTh 30 kBrt. Kakas pabota
COBEpIIIACTCSA UM B TeUueHUe 45 MUH?

15. Ha npyxwune noasemieH rpy3 300 kr, moj 1eHCTBUEM KOTOPOTO OHA yAJMHUIACH
Ha 6 cM. OmnpeaenuTte SHEPTUIO 1ePOPMUPOBAHHON MPY>KUHBI.

16. Kamenb, OpoIIEHHBIN C TOBEPXHOCTH 3eMJIM €O CKOpocThio 10 m/c, B BepxHel
TOYKE TpaeKTOpUM o0Jajal KUHETH4YecKo sHepruen 5 Jx. Omnpeaenutb maccy
KaMHS.

17. Teno OpolleHO BEPTUKAIBLHO BBEPX cO cKopocThio 20 M/c. Ha kako# BbICOTE €ro
KMHETHYECKas SHeprusi Oy eT paBHA NOTEHUUAIBLHOMN?

18. Omnpenenute Maccy OJJHOU MOJIEKYJY BOJBI.

19. B cocyae naxomutcs ra3 npu temmneparype 273 K. Omnpenenute cpeaHior
KMHETHYECKYIO SHEPTHI0 Xa0TUYECKOr0 IBUKEHUS MOJIEKYJI ra3a.

20. JIBa 0auMHAKOBBIX TOYEYHBIX 3apsija B3aUMOJEHCTBYIOT B BakyyMme ¢ cuioi 0,1
H. Paccrostnue mexnay 3apsiaamMu paBHO 6 M. HaiiTn BenuuuHy 3THX 3apsa0B.

21. B mekoropoy Touke moiyis Ha 3apsa 3 HKn geiictByer cwma 0,6 mxH. Haiitu
HaIpPsKEHHOCTh MOJIA B 3TOW TOYKE.

22. B macnopte koHAeHcaTopa ykazaHo: «150 Mx®, 200 By». Kakoii HanOonbImii
JOTTYCTUMBIH JJIEKTPUUECKHM 3apsii MOXKHO COOOIIUTH JaHHOMY KOHJEHCATOPY?

23. Haiigute »SKBHBaJICHTHYIO eMKOCTh cXxembl, eciu C1=2MKk®D, Co=1MkD,
C3:3MKCD

24. Konnencatopy eMKocTbio 10 Mk®D coobmunu 3apsa 4 mxKn. KakoBa sHeprus
3apsKEHHOTO KOHJIeHcaTopa?



25. ComnpoTUBJIEHHE ATFOMHMHHMEBOTO MpoBoja MuuHOM 0,9 kM u ceyennem 10 mMm?

paBHO 2,5 OM. Onpenenute ero yaeiabHOE CONPOTUBIICHUE.

26. PaccuwuTaiiTe cuily TOKa, MPOXOASIIET0 MO MeIHOMY IpoBoay ainuHoil 100 M u
IJIOIABIO TTONEpedHoro ceueHus 0,5 MM? IIpu HanpshkeHuH 6,8 B.

27. Omnpenenute CONMPOTUBJICHHUE JIECKTPUUYECKOM JIaMIIbl, CHJIa TOKa B Kotopo# 0,5
A npu Hanpspkenun 120 B.

28. Haiiaute conpoTuBieHre OOMOTKH aMIIepMeTpa, CHia TOKa B KOTopoit paBHa 30
A nipu HanpspbkeHnH Ha 3axumax 0,06 B.

29. Haiigute obmee conmportuBienue 1enu, ecim Ri= 4 Om, R;=12 Om, Rz= 5 Owm,
Rs=11 Om.

30. Axkxymymnsatop motorukia umeer I/1C 6 B u BHyrpennee conportusnenue 0,5
Om. K HeMy mopgkitoueH peocTtaT conpoTuBieHueM 9,5 Om. Haiiaute cuiny Toka B
peocrare.

31. Omnpenenute cuiy TOKa MpU KOPOTKOM 3ambikanuu Oatapeiiku ¢ SJC 9 B, ecnu
IIpU 3aMbIKaHUU €€ Ha BHEITHee conpoTuBiaeHue 3 OM TOK B 1IeTH paBeH 2 A.

32. B cnupanu 3JIeKTPOIUIMTKH, BKIIOYEHHOW B PO3ETKy C HampsbkeHuem 220 B,
npu cuwie Toka 3,5 A Beimenuioch 690 k/[x TeroTel. CKOJBKO BpeMEHH ObLia
BKJIFOUEHA B CETh IJIUTKA?

33. KakoBa MHAYKIIMS MArHUTHOTO T0JISI, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A
nericreyer cuna 0,05 H? /Inuna akTuBHOUN yacTu npoBofgHuKa 5 cMm. HampaBnenue
JMHUM UHAYKIIUU U TOKA B3aUMHO MEPICHAUKYISPHBI.

34. Kakyo /IMHY aKTUBHOW 4YacTH JODKEH HWMETh TPOBOJHHUK, YTOOBI TpH
NEPEMEIICHUN €r0 CO CKOPOCThIO 15 M/C MepHneHIuKYISIPHO BEKTOPY MAarHUTHOM
uHayKuu, pasHoit 0,4 T, B Hem Bo30Oyxnanack DJIC nnaykuuu 3 B?

35. UYepes kaTymIky WHAYKTUBHOCTHIO 3 I'H MpOTEKaeT MOCTOSTHHBINA dJIEKTPUICCKUAN
TOK criion 4 A. UeMy paBHA SHEpPrys MATHUTHOTO MOJIA KaTyIIKA?

36. Ilo rpaduky, mpuBeCHHOMY Ha PUCYHKE, HAUTU aMIUIUTYAy, IEPUOJ U YACTOTY
kojebanuii. Hamucarh ypaBHEHHE TaApMOHUYECKUX KOJICOAHMI.
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38. Ormpenenute LMKIMYECKYH0 4YaCTOTY KOJ€OaHUNH B KOHTYpE, €CIId €MKOCTh
KOoHJeHcaTopa KoHTypa 10 Mk®D, a HHIYKTUBHOCTH €ro KaTymku 100 mI'H.



39. HHAOyKTHUBHOCTh U €MKOCTh KOJEOATEIHHOIO0 KOHTYpa COOTBETCTBEHHO PaBHBI
70 I'n u 70 Mx®. OnpenenuTe nNepuoa U 4acToTy KosieOaHuil B KOHTYpE.
40. Ilo rpaduky, u300paK€HHOMY Ha puCYyHKe, ompeaenure amrutyny IC,

nepuo 1 yactory. Hanumure ypasuenue I/1C.
& B

41. 3HauyeHuEe CUJIbI TOKA, U3MEPEHHOE B aMIlepax, 3a1aHO YPaBHECHUEM

42. i=2,6sin 5T, rxe t BeIpaxkeHo B cekyHaax. OnpeaenuTe aMIIMTy Iy CHIIbI TOKA,
4acTOTY U MEPUOI.
43. 3HaueHUe CUJIbI TOKA, U3BMEPEHHOE B aMIlepax, 3a/1aH0 YPaBHEHHEM

44, i=0,28 sin 5Tt. Onpexaenure AeHCTBYONICE 3HAYEHUE CHITBI TOKA.

45. IlepBuuHasg 0OMOTKa MOHUXKAKOUIETO TpaHchopmaTopa ¢ KOdIGPUIHUESHTOM
TpaHchopmalnuu 5 BKIOYEHa B ceThb C¢ HampsbkeHnuem 220 B. Onpenenure
HampsDKeHUE Ha 3a)KUMaxX BTOPUYHOU OOMOTKHU.

46. Jlyu, oTpaX€HHBIA OT MOBEPXHOCTH CTEKJa C TMoKa3aTeneMm mpenomieHus 1,7,
o0Opa3zyeT ¢ MpeIoMIEHHBIM JTy4oM TpsiMOi yros. OnpeaenuTs yroi NaieHus U yrod
PETOMJICHUS.

47. OnpenenuTh HaUOOJBIIYIO CKOPOCTh SJEKTPOHA, BBUICTEBIIETO W3 II€3Usl, MPU
OCBELIEHUU €T0 CBETOM C JIIMHOM BOIHBI 400 HM.

48. Bo uro npespamaercs 22Ug, mocine a-pacnana u 18yx B-pacmnanos?

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

Kpurepuu ouenku:

Otmetka «5» - OTBET Ha TEOPETHUECKHUI BOMPOC BEPEH W JIOCTATOUYEH MO O0BEMY,
O0OBbSICHEHHE KaueCTBEHHOU 3a7au HE COJIEPKHUT MPOTUBOpPEUUM, pacuéTHas 3aaada
peleHa u oopMiIeHa BEPHO.

OrMmetka «4» - OTBET Ha TEOPETHYECKUU BOIPOC BEPEH, HO HE JOCTAaTOYEH IIO
00BEMY, OOBSICHEHHWE KAauyeCTBEHHOM 3aJlayd HE COJEP>KUT SIBHBIX MPOTUBOPEUMIA,
pacu€THas 3a/1aya perieHa 1 opopMiieHa BEPHO, HO UMEET MOTPEITHOCTH B pacuérax,
HETOYHOCTH, HETOPAOOTKH B O(YOPMIICHUH.

OtrMmetka «3» - OTBET Ha TeopeTuueckui Borpoc coctaisier 10 5S0% martepuana,
MIPU PEIICHUU PACUETHOM 3a/1aur HET BBIYUCIICHUS PA3MEPHOCTH, UM HETPABUIIbHbBIN
MaTEeMaTUYECKUA pacdéT, WiTu 3a7a4a TIOBEJeHA TOJIBKO 0 (PH3NIECKOTO PEIICHHUS.



Otmetka «2» - Bepuo BbemomHeno menee 50% o00bEéma 3amaHus, HET 3HAHUSA
bU3MYECKUX 3aKOHOB, OTCYTCTBYET pEIICHUE PACUETHBIN 3a/1a4H.

IIpumep odopmJiieHNsI FIK3AMEHAITMOHHOTO OMJIeTA

(HaI/IMeHOBaHI/Ie CpeIHero npo¢ecCHOHATBHOTO y4eOHOTO 3aBEeICHNS )

Paccmorpeno nuki10Boit 3K3AMEHAIIMOHHBIV BUJIET YTBEPX/IAIO:
KoOMHcCcHel Ne 1 3am. 1upekTOpa
1o yuyeOHo# padore
« » 20 1. o aucuumInHe «®@uznka»
IS CIIEIIMaIbHOCTH d.1N.0.
IIpencenaresn
®.1.0. Cemectp | (um I1) « » 20

OrnennBaeMble KOMIIETEHIINHU
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocrosiHHbIN dnekTprUeckuil ToK. Cuiia TOKa, HAMPSHKEHUE, AICKTPUIECKOEe
COMPOTHUBJIICHUE.

2.  Kaxkwue 3aTpyaHeHHs BCTpETHIIA Obl 2IEKTPOTEXHUKA, €CITU ObI BO3AYX OBLIT XOPOIINM
MIPOBOJTHUKOM 3JIEKTpHUUeCTBa?

3. Haiinure obmiee conpotusienue nenu, ecin R1=4 Om, R2=12 Om, R3=5 Om, R4 =11
Om.

IIpenogaBareib ®.1.0.
(moanuch)




[Ipunoxenue

Nudopmanuonnoe odecrnedyeHne 00ydeHus.

[lepedenb ucnosib3yeMbIx yueOHbIX u3aaHuil, THTepHET-pecypcoB, TOMOIHUTEILHOM
JUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH:

1. Jlorsunenko, O.B., ®usuka + ellpunoxenue : yueonuk / O.B. JlorBuHeHKO. —
MockBa : KnoPyc, 2022. — 437 c¢. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 37€KTPOHHBII.

2. Msxuiues, I'. 4., Byxosues, b. b., Corckuii, H. H. / ITox pexn. IlapdentbeBoit
H. A. ®uzuka. YueOnuk nis 10 k. - M.: UznarensctBo «IIpocBemnienuey», 2019. -
416 c.

3. Msxkumes, I'. f., byxosues, b. b., Uapyrun, B.M. / Ilox pexn. IlapdentbeBoit
H. A. ®usuka. Yuebnuk mas 11 k. - M.: U3narensctBo «IIpocBemienuey», 2019. -
399 c.

JlonoJIHMTe IbHbIE HCTOYHUKH:

1. Hmutpuesa, B. ®. ®usuka ais npodeccuit U CieruaibHOCTEH TEXHUYECKOTO
npoduiis: yuyeOHUK IJisi 00pa30BaTENbHBIX YUPEXKIACHUN HAYaIbHOTO W CPEIHEro
npodeccuonansHoro odpazoanust / B. ®@. [Imutpuea. - 2-e u3m., crep. - M.:
N3parensckuil neHTp «Axagemus», 2017. - 448 c.

2. Tpodumona, T.U., Kypc ¢pusuku ¢ npumepamu peieHus 3agad B 2-X TOMax.
Tom 1 : yuebnuxk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KuoPyc, 2022. —
577 ¢. — ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Texkcr
: DJIEKTPOHHBIN.

3. Tpodumona, T.U., Kypc dusuku ¢ nmpumepamu permieHus 3a1ad B 2-X TOMax.
Tom 2 : yuebnuk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KuoPyc, 2022. —
378 ¢. — ISBN 978-5-406-09079-4. — URL.:https://book.ru/book/942135. — Texkcr
. DJIEKTPOHHBIN.

4, Tpodumona, T.U., ®usuka. Teopus, pemieHue 3amad, JIEKCUKOH. : CIIPABOYHOE
uznanue / T.U. Tpopumosa. — Mocksa : KuoPyc, 2022. — 315 ¢. — ISBN 978-5-
406-09691-8. — URL.:https://book.ru/book/943640. — TekcT : 3eKTPOHHBIH.

5. Tpodumona, T.U., ®uszuka or A g0 A : cmpaBounoe wuznanue / T.U.
Tpodumosa. — Mocksa : KnoPyc, 2022. — 301 c¢. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371eKTPOHHBII.
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3. KM-mkomna. - Pexxum nocryma: http://www.km-school.ru/ ;
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9 DneKkTpoHHBINA yaeOHUK - Pexxum moctyma: http:// www.physbook.ru/.



