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1. HacnopT KOMILVICKTA KOHTPOJ/IBHO-OICHOYHBIX CPEACTB

OcBoenue coaepxkanust yueOHoro npeamera OVIL11 ®dusuka obecrieunBaeT
JIOCTHXKEHUE CTYJICHTAMH CIEAYIOIINUX PE3yJIbTATOB:

JUYHOCTHBIX (JI):
- JI.1. Pa3BuTHE 4YyBCTBAa TOPAOCTH W YBAXKEHHUS K UCTOPUUA U JOCTHUKCHUSIM
OTCUYECTBEHHOM (U3Mueckol Hayku; (UBHYECKH TPaMOTHOE IIOBEJACHUE B
npoecCUOHANILHON ACSATENBHOCTH W OBITY Tpu oOpamieHuu ¢ npudopamu H
YCTPOMCTBAMHY,
- JI.2. 'OTOBHOCTH K MPOJIOKEHUIO 00pa30BaHUs U MOBBIIICHUS KBATM(DUKAIIUU B
n30paHHON NPO(ECCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIU
(bU3NYECKUX KOMIIETEHIIUN B 3TOM;
- JI.3. Pa3BuTHe yMeHHsS HCIOJIb30BaTh JOCTHXKEHHUS COBPEMEHHON (DU3UYECKOI
Hayku W  (QUBUYECKUX  TEXHOJOTUM  JIJIE  TOBBIMIEHUS  COOCTBEHHOIO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOpaHHOM MPOGECCHOHAIBHON JAESTEIHHOCTH;
- JI.4. YMenue caMOoCTOSITENbHO TOOBIBATh HOBBIC ISl ce0si (pu3myeckre 3HAHUS,
UCIIOJIB3YS JIJISl 3TOTO JOCTYMHbIE HICTOYHUKH MH(POpMAIINH;
- JI.5. YMeHue BbICTpauBaTh KOHCTPYKTUBHBIE B3AMMOOTHOLICHHUS B KOMAaHJE I10
pelIeHrIo O0IIKX 3a/1ay4;
- JI.6. YMmeHue ynpaBisATh CBOEM MO3HABATEIBHOW ESITEIBHOCTBHIO, TTPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHS,
MeTanpeaMeTHbix (M):
- M.1. Hcnonws3oBaHWE pPa3IMYHBIX BHJIOB IO3HABATEIBHOM JIEATEIBHOCTH IS
pemieHust (QU3MYECKUX 3alad, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HabOsroIeHUsI, ONTMCAHMS, U3MEPEHHUS, DKCIIEPUMEHTA) NI M3YUYCHHS Pa3TUYHBIX
CTOPOH OKPYKaroUIEH JTEUCTBUTEIBHOCTH;
- M.2.Pa3zBuTHEé HCHOJIB30BAaHHWS OCHOBHBIX HWHTEIUIEKTYaJbHbBIX OIEpalHii:
MOCTAHOBKM 3a7a4u, (OPMYIUPOBAHMS THIOTE3, aHAJIN3a ¥ CHHTE3a, CPaBHEHUS,

0606H_[6HI/I$I, CUCTeMaTnu3al, BbIIBJICHUA HPUYNHHO-CICICTBCHHBIX CBHSGﬁ,



MOWCKA aHAJIOTOB, ()OPMYIMPOBAHUS BBIBOJOB JJISI M3YyUCHHs PA3IUYHBIX CTOPOH
bu3ndecKkuXx OOBEKTOB, SIBICHUN © TMPOIECCOB, C KOTOPHIMH BO3HHUKAET
HEO0OXOMMOCTb CTAJIKUBATHCS B MIPOQPECCHOHAIBHOM cdepe;
- M.3.PazButne yMeHHs TEHEpPUPOBATb HIAEHU W ONPEAEHATh CPEACTBA,
HEO0OXOUMBbIE ISl UX peallu3allii;
- M.4. YMeHue Ucronb30BaTh pa3InyHble HCTOYHUKHU JIJIS TOJTYYeHUS (PU3UUECKOM
uH(bOpMaInK, OLEHUBATh €€ JOCTOBEPHOCTH;
- M.5. YmMmenue aHaimu3upoBaTh M MPEACTABIATh WHGOPMAIMIO B Pa3TUYHBIX
BUJIAX;
- M.6. VYmenue nyOJMYHO TPEACTABIATH  PE3YNbTATBl  COOCTBEHHOTO
UCCIIEIOBAHUSI, BECTU IUCKYCCUU, JOCTYITHO U TAPMOHUYHO COYETasi COAECpKaHUE
1 (hopMBbI IpeicTaBIsIeMON HH(POPMAIUK;

npeameTHbIx (I1):
- [1.1. ®opMupoBaHue NpeCTaBICHUNA O POJIM U MecTe (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpa; MOHUMaHUE (PU3MYECKOW CYIIHOCTU HAOII0JaeMbIX BO
Bcenennoit  siBienuii, ponu  pusuku B GOPMHPOBAHUU  KpPyrozopa U
(GYHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKA /U1l PELICHUS MPAKTUYECKUX 3a7a4
- I1.2. ®opmupoBaHHE€  OCHOBOIIOJArarOMUX  (U3NYSCKUX  IOHSITHH,
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHil; YBEpEHHOE HCIOJb30BaHUE (PU3MUECKON
TEPMUHOJIOTUH U CUMBOJIUKH,
- I1.3. ®opMupoBaHHe BIAICHUS OCHOBHBIMM METOJIaMH HAYYHOT'O IO3HAHMUS,
UCIIOJIb3yeMbIMH B (u3uKe: HaOMIOJEHWEM, OMNHCAaHUEM, H3MEPEHHUEM,
AKCTIIEPUMEHTOM;
- I1.4. VYwmenus oOpabarbiBaTh pe3ylbTaThl U3MEPEHUH, OOHAPYKUBAThH
3aBUCUMOCTh MEXIYy (PU3MYECKUMHU BEJIWYMHAMH, OOBACHATH IOJTYyYCHHbBIC
pEe3yAbTaThl U JAeNaTh BEIBOBI,
- IL.5. ChopmupoBaHHOCTH yMEHUS pemiaTh (GU3NYeCKre 3a/1a4u;
- IL.6. CdopMUpPOBaHHOCTH YMEHHUS NPUMEHSTh IMOJTYYEHHBIE 3HAHUS IS

OOBSICHEHHsI ~ yCIIOBUH  MpOTEeKaHWs (PU3MUYECKMX SBJICHUM B  IPUPOJIE,



npodeccuoHanpHOM chepe Hu UISI TPUHATHS TNPAKTUYECKUX PEIICHWH B
MMOBCEHEBHOM JKHU3HHU;
- [1.7. ChopmHrpoBaHHOCTH COOCTBEHHOM MO3MUIMHU 11O OTHOIICHUIO K (hU3UYECKOU
uHbOpMaInH, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

dopMoil arTecTanuu Mo y4eOHOW IUCUUILUIMHE sBiseTcs sk3ameH (1 u 2

ceMecTp).



2. Pe3yJbTaThl 0CBOEHHUSI YUeOHOTO NpeaMeTa, NMoAjIeKaline MpoBepkKe.

B pesynbrare arrecTtanuu 1Mo y4yeOHOMY TMPEIMETY OCYIIECTBIISICTCS
KOMIUICKCHAsI TPOBEpPKA CIEAYIOIIMX YMEHUW W 3HAHUW, a TakkKe JAUHAMUKA

dbopMupoBaHus 001X, TPO(HECCHOHATBHBIX KOMIIETCHIINUN:

Pe3ynbraThl 00yueHus:

[Tokasarenu oreHKH
pe3yibTara.

dopma KOHTPOJIA
Y OLICHUBAHMUSL.

¥Y1. OmuceBatb U OOBICHATH
(dbu3ryecKue SIBICHUS U CBOICTBA
TEN: IBIKEHUE HEOSCHBIX TENI U
HCKYCCTBEHHBIX CITyTHUKOB
3emiu; CBOMCTBA ra3os,
KUJKOCTEH M TBEPIBIX Tell;
AIIEKTPOMAarHUTHYIO HHJIYKITHIO,

OmnmceiBaeT u OOBSICHSIET
dbuzndeckue sIBICHUS U CBOMCTBA
TEJI: IBIKEHWE HEOECHBIX TENl U
HCKYCCTBEHHBIX CITyTHUKOB
3eMiH; CBOMCTBa rasos,
KUIAKOCTEH W TBEPABIX TEI;
AJNIEKTPOMAarHUTHYIO HMHIYKIIHUIO,

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

U3ITyYeHUE M TIOTJIOIIECHHE CBETa
atoMoM; (hoTor(eKT.

M3ITyYeHUE | TIOTJIONICHNE CBETa
atoMoM; (hoTordheKT.

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

¥Y2. Orauyarh THOOTE3BI
HaYYHBIX TEOPHUHU.

oT

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

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

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

¥Y3. [lenath BBIBOJBI Ha OCHOBE | JlenaeT BBIBOABI HA OCHOBE | YCTHBIN OMpPOC;

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

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

ITOKA3bIBAIOIINE, YTO: | IOKA3bIBAIOIIKE, yro: | JlabopaTopHas

HAOJIOJICHUS M OSKCIEPUMEHT | HAOMIOACHUS U HKCIEPUMEHT | paboTa;




SBJISIFOTCS OCHOBOM TUTSt
BBIJIBUIKCHUS TUNOTE3 u
TEOpUid, TTO3BOJISIOT TPOBEPUTH
UCTUHHOCTh TEOPETUYECKHUX
BBIBOJIOB; (hU3MYECKas TEOopus
JTA€T BO3MOXHOCTb OOBSICHATH
W3BECTHBIC SIBJICHUS IPUPOJIBI U

SBJISIFOTCS OCHOBOM LISt
BBIIBUKCHUS TUIOTE3 u
TEOpUid, TTO3BOJISIIOT MPOBEPUTH
UCTUHHOCTD TEOPETUYECKHUX
BBIBOJIOB; (hU3MYECKasi TEOpHs
AT BO3MOXHOCTb OOBSICHATH
W3BECTHBIC SIBJICHUS IPUPOJIBI U

TectupoBanue;
CamocTosTenbHas
paborTa;

Hay4YHbIE bakThl, | HAyYHBIE (axTsl,

IIPEACKA3bIBATD elle | IPECKa3bIBaTh eIe

HEHU3BECTHBIC SIBICHUS. HEWU3BECTHBIE SIBJICHUS.

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

[IPAKTUYECKOIO HCIIOIb30BaHUsA
¢u3nyecKux 3HAHUN: 3aKOHOB
MEXaHHUKH, TEPMOJMHAMUKH H
IEKTPOANHAMUKHU B
DHEPIeTUKE; PA3JIMYHBIX BUJIOB
AIIEKTPOMArHUTHBIX H3JIyYEHUU
JUIL  pa3BUTUA  paguo U
TEJIEKOMMYHUKALUH,

KBaHTOBOW (PU3MKHU B CO3JaHUU
AIEPHON YHEPTETUKH, JTA3EPOB.

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

KBAaHTOBOW (PM3HMKHU B CO3JIaHUU
SIZIEPHOM DHEPrETUKH, JIA3EPOB.

JlabopaTopHas
pabora;
TectupoBanue;
CamocTosTenbHas
pabora;

Ye. Bocnpuaumare u Ha | BocnpuHuMaer M Ha OCHOBE | YCTHBIN OIpOC;
OCHOBE TOJIYYEHHBIX 3HAHUH | IOJyYEHHBIX 3HaHuil | JlaboparopHas
CaMOCTOSITEIIHO OLICHUBATh | CAMOCTOSTEIILHO OLICHUBAET | paboTa;
uHpoOpMalnIo, colepKalrytocs | uHpopmanmio, coaepxaiiytocs | TectupoBanue;
B COOOIIEHUAX CMN, | B COOOIIEHUSIX CMUN, | CamocTosiTenbHas
WNutepHere, HayyHO- | UHTepHeTe, Hay4HO- | pa0oTa;
MONYJISIPHBIX CTATHSIX; NOMYJIIPHBIX CTAThIX;
Y7. llpumensate noaydeHHsle | [Ipumenser ITOJIyYEHHBIE | Y CTHBIN OITPOC;
3HAHUS npu pELIeHUH | 3HAHUS pu pemienuu | JJaboparopnast
bu3nueckux 3aaad; CcrocoObl | PU3HUECKUX 3a/1a4. pabora;
BBITIOJIHEHHUSI. TectupoBanue;
CamocrosTenpHas
pabora;
¥8.0npenenarsb xapakrep | Onpenenser Xapakrep | Y CTHBIN onpoc;
¢usznyeckoro mpormecca 1o | pusmueckoro  mporecca 1o | JlabopartopHas
rpaduky, Tadnuie, popmyie. rpaduky, Tadmure, popmye. pabora;
TectupoBanue;
CamocTosiTenbHas
paborTa;
Y9. Usmepsats psia pusuueckux | M3mepsier psag ¢usudeckux | YCTHBINA OMPoOC;
BEJINYVH, NIPEACTABIIAA | BEJIUYUH, npenacrasisis | Jlaboparopnast
pe3ynbTaThl  HU3MEPEHHM € | pe3yibTaThl  HU3MEpPEeHHil ¢ | pabora;
YYETOM MX MOTPENTHOCTEM. YYETOM HUX MOTPEMIHOCTEM. TectupoBaHnue;




CamocrosTenbHas

paborTa;
Y10. Ucnons3oBatk | Mcrionb3oBaTh MpHOOPETEHHBIE | Y CTHBIN OMPOC;
NpUOOpETeHHbIE  3HAHUS W | 3HAHMS U YMEHHUS B | JIabopaTopHas
yMEHUSI B MPAKTUYECKOMW | MPAKTUYECKOM AESATENHHOCTU U | paboTa;
JIESITETbHOCTH U MOBCEJHEBHOM | IOBCEIHEBHOW KU3HU. TectupoBanue;
KU3HU. CamocrosiTenpHas
pabora;
31. Cwmpbicn MOHATHI: | 3HAET CMBICIT MOHATHUH: | Y CTHBIN OINpPOC;
buznueckoe ABIIEHUE, | pU3nUecKoe aBieHue, | JlJaboparopnas
rUrnoTe3a, 3aKOH,  Teopusd, | TMIOTe3a,  3aKOH,  Teopwus, | padoTa,
BEILIECTBO,  B3aUMOJCICTBHE, | BEHIECTBO,  B3aUMOJIEWCTBUE, | TecTupoBaHue;
AIEKTPOMArHUTHOE 1oJIe, | 3JIEKTPOMArHUTHOE none, | CamoctosTenbHas
BOJIHAa, ()OTOH, aTOM, aTOMHOE | BOJIHA, (POTOH, aTOM, aTOMHOE | paboTa;
A7po, MOHU3HUPYIOIIHE | PO, MOHU3UPYIOIINE
U3JIyYEHUs, IUIaHEeTa, 3Be3/a, | U3My4YEeHUs, IUIaHEeTa, 3BE3/a,
rajJjlaKTuka, BeceleHHasl. rajakThka, Becenennasi.
32. Cwmbicn ¢uznyeckux | 3HaeT  CMbICT  (PU3MUECKUX | Y CTHBIN OMpoOC;
BEJINYMH: CKOpOCTb, | BEJINUUH: CKOpoOCTb, | JITabopaTtopHas
YCKOpEHHe,  Macca, CWia, | yCKOpeHWe,  Macca,  cuia, | pabora;
VMITYJIbC, pabora, | UMITyJIbC, pabora, | TectupoBanue;
MeXaHU4YecKas SHEPrus, | MeXaHu4YecKas sHeprus, | CamocTosiTenbHas
BHYTPEHHSIS SHEPrusl, | BHYTPEHHSIS sHeprus, | pabora;
abcomtoTHas TeMmIiepaTypa, | abcomroTHas TeMIeparypa,

CpCAHsAsd KMHCTHYCCKAs OHCPIUA
qacTul BCIICCTBA, KOJIHMYCCTBO

CpCOHAA KHHCTHYCCKAA DHCPIUA
qacTul BCIICCTBA, KOJIHMYCCTBO

TEIJIOTHI, AJIEMEHTAPHBIN | TEIUIOTHI, AJIEMEHTaPHBIN

DIIEKTPUYECKUH 3apsill. AJIEKTPUYECKUU 3apsil.

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

DJICKTPOMArHUTHOW HWHIYKIIWH,
dboTtorpdexra.

AJICKTPOMArHUTHOW WHIYKIINH,
dboTordexra.

34. Bkimag poccuicKux H
3apyOexKHBIX YUYEHBIX,
OKa3aBIINX HauOoJIbIIee

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

3HaeT BKJAJ POCCUUCKUX U
3apyOexKHBIX YUYEHBIX,
OKa3aBIINX HanOoJIbIIee
BJIMSIHUE HA Pa3BUTHE (PUBUKH.

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




3. OueHka ocBOeHHs Yy4eOHOI0 MpeaMeTa:

3.1 @®opMbl U MeTO/IbI KOHTPOJIS.

[IpeameToM OLIEHKHM Ciy:KaT yMeHHs W 3HaHus, npenycmoTpeHHble PI'OC 1o
yueOHomy npeamery OVIL.11 ®uszuka, HanpaBieHHbIE HA POpMUPOBAHUE OOIIMX
1 Ipo(heCCHOHATBHBIX KOMIICTCHITHH.



KoHTpo.b 1 0nleHKa 0CBOeHHUsI Y4eOHOI0 ImpeaMeTa 1o TeMam (pasaesiam)

OnemeHT Y /1 DopMbI 1 METOABI KOHTPOJIS
Tekyuii KOHTPOJIb PyGexHbIit KOHTPOIIb IIpomexxyTouHas arrecTauus
®opmsbl [IpoBepsiemble Dopmsbl [IpoBepsiembie dopma IIpoBepsiemble
KOHTPOJIA JL,II, M KOHTPOJIA JLII, M KOHTPOJIA JLILM
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.-
KPNe] M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
IK 3.1 IK 3.1
Tema 1.1. YO, T, CP OK 01-OK 07;
OcCHOBBI JI.1.-J1.6.; M.1.-
KHHEMAaTHKHU M.6.; I1.1.-11.7.;
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMMKHU JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7;
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXPaHEHUS JLL1.-JI1.6.; M.1.-
M.6.; I1.1.-11.7;
Pasznea 2. KPNo2 OK 01-OK 07; Oxzamen I OK 01-OK 07;
MouJiekyJasipHasi JL.1.-J1.6.; M.1.- JL1.-JI1.6.; M.1.-
(u3uKka u 0CHOBBI M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;
TEPMOJINHAMUKH IIK 3.1 IIK 3.1
Tema 2.1 VO, CP, JIPNel | OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
MOJIEKYJISIPHO- M.6.; IL1.-I1.7;
KUHETUYECKOU

TEOPUU T'a30B




Tema 2.2 YO, CP OK 01-OK 07;
OCHOBEI JI.1.-J1.6.; M.1.-
TEPMOJIMHAMUKHU M.6.; I1.1.-I1.7.;
Tema 2.3 VO, T, CP, OK 01-OK 07;
ArperarHbie JIPNe2, JIPNe3 | JI.1.-J1.6.; M..1.-
COCTOSTHUS M.6.; I1.1.-I1.7.;
BEIECTBA U
(azoBbIe MEPexoabl
Pa3nen 3. KPNe3 OK 01-OK 07; Ikzamen I OK 01-OK 07;
JJIeKTPOAMHAMMKA JL.1.-J1.6.; M.1.- JL.1.-JI1.6.; M. 1.-
M.6.; I1.1.-11.7; M.6.; I1.1.-I1.7.;
IIK 3.1 IIK 3.1
Tema 3.1 YO, T, CP, OK 01-OK 07;
DIIEKTPUYECKOE JIPNe4 JI.1.-J1.6.; M.1.-
T1oJie M.6.; I1.1.-I1.7.;
Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M.1.-
noctossHHOTO Toka | JIPNe7, JIPNe8, | M.6.; I1.1.-11.7.;
JIPNe9, JIPNe10
Tema 3.3 YO, T, CP, OK 01-OK 07;
DIIEKTPUYECKAN TOK JIPNel 1 JI.1.-J1.6.; M.1.-
B Pa3JIMYHbBIX M.6.; I1.1.-I1.7.;
cpenax
Tema 3.4 VO, T, CP OK 01-OK 07;
MarauTHOE 1oJje JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
Tema 3.5 VO, T, CP OK 01-OK 07;
DJIEKTPOMarHuTHast JI.1.-J1.6.; M.1.-




WHTYKIHS M.6.; I1.1.-I1.7.;
Pa3nen 4 KPNe4 OK 01-OK 07; Ikzamen I OK 01-OK 07;
KoJsebanus u JI.1.-JI1.6.; M.1.- JI.1.-J1.6.; M..1.-
BOJIHBI M.6.; I1.1.-I1.7; M.6.; I1.1.-11.7.;
IIK 3.1 IIK 3.1
Tema 4.1 VO, T, CP OK 01-OK 07;
Mexanndeckue JI.1.-J1.6.; M.1.-
KoJeOaHMsI ¥ BOJIHEI M.6.; I1.1.-I1.7.;
Tema 4.2 VO, T, CP, OK 01-OK 07;
DJIEKTPOMAarHuTHbIC JIPNel2 JIL1.-JI1.6.; M.1.-
KoJeOaHMsI M BOJIHEI M.6.; I1.1.-I1.7.;
Pa3nen 5. OnTtuka KPNe5 OK 01-OK 07; Oxzamen I OK 01-OK 07;
JI.1.-JI1.6.; M.1.- JI.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7.;
IIK 3.1 IIK 3.1
Tema 5.1 VO, CP, OK 01-OK 05;
IIpupona cBera JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
Tema 5.2 VO, CP, OK 01-OK 05;
BomnHoBbIE CBOMCTBA JIPNel14, JI.1.-J1.6.; M.1.-
CBETa JIPNel15 M.6.; I1.1.-I1.7.;
Tema 5.3 VO, T, CP OK 01-OK 05;
CrenmanbHas JI.1.-J1.6.; M.1.-
Teopus M.6.; I1.1.-11.7.;
OTHOCHUTEJIbHOCTH
Pasznea 6. KPNe6 OK 01-OK 07; Oxzamen I OK 01-OK 07;
JIeMeHTBI JI.1.-JI1.6.; M.1.- JI.1.-J1.6.; M.1.-
KBAaHTOBOM M.6.; I1.1.-11.7.; M.6.; I1.1.-11.7.;




puzuku K 3.1 [IK 3.1
Tema 6.1 YO, T, CP, OK 01-OK 07;
KBanToBas ontuka JIPNel6 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
Tema 6.2 VO, T, CP, OK 01-OK 07;
®dusuka atomMa 1 JIPNel7 JI1.1.-J1.6.; M.1.-
aTOMHOTO M.6.; I1.1.-I1.7.;

sypa




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 3amanus | P33
(pacuéTHbie, rpaduueckue)

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




4. 3ananus 1J15 OllEHKHM OCBOEHMsI YUeOHOr o mpeaMeTa
BxoaHo# KOHTPOJIb

Bapuant 1

B 3apanusx 1-9 BoiOepuTe NpaBWIbHBIN OTBET U 3aMUIIATE €ro B 0JIaHK 0TBeTOB. Jlist
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.

A W N —

WD

Hwnh e

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

. 3€MJIN.
. BaroHa.

. KoJieca BaroHa.
. pemnC

2. Ilpu paBHOYCKOPEHHOM JIBI)KEHUHM CKOPOCTH Tena 3a 5 ¢ m3MeHwnack ot 10 m/c 10
25 m/c. OnpenenuTe yCKOpEHUe Tea.

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

3. Jlana 3aBUCHMMOCTb KOOpJMHATHI OT BPEMEHU MPU PABHOMEPHOM JBIKEHUU: X=2+3t.
UeMmy paBHBI HaYaJIbHasi KOOPAMHATA U CKOPOCTH Tema?

. X,=2, V=3;

4. YCTaHOBHTE COOTBETCTBHE MEXKIYy (PU3NYSCKUMH OTKPBITUSIMH W YYCHBIMH H
3amojHUTEe Tabmuiy Hwke. [lomydnBIIyIOCS MOCAEAOBATEIIBHOCTD IU(p 3amuImmTe
0e3 3amsAThIX ¥ Mpo0esIoB B OJ1aHK OTBETOB.

A |B |IB R OTKpBITHE N

3aKOH O Nepeayu JaBICHUs

) et 1 1) ITackanb

AKHUJIKOCTSAMU U ra3amu
2) Toppuuemnm

b) 3aKOH BCEMUPHOIO TATOTEHUS

B) otkpeiTEe aTMOCcdepHOTO 3) Apxumen

5. Ilon 4) HotoToH

JdaBJICHUA



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

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

40

35 Bri0Gepute 1Ba yTBEpKACHMS,

30 COOTBCTCTBYIOIIUC PC3YyJIbTAaTaM 3TUX HBMGpCHHﬁ.

25— 1
20— 1) CxopocTs Tena paBHa 6 m/c.

2) YcKOpeHHe Tera paBHo 2 M/c.

3) Teno ABUXeETCS PaBHOYCKOPEHO.

4) 3a BTOpYIO CEKYH]ly IPOUJIEH NyTh 6 M.
r.e5) 3a mATYI0 CeKyHy npoiaeH myTh 30 M.
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7. Tlo rpadguky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOJIIOIIETOCs Teda OT BpEMEHU (PUCYHOK
2) omnpeaenuTe aMIUTUTYAy KoJieOaHui.

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

8. Uemy paBHa macca rpysa, Jexaliero Ha mojy audra, KOTOPbIii HAYNHAET JBH)KCHHE
BBEpX C yckoperueM 3 m/c’. ['py3 masut Ha mox mmdra ¢ cuoit 520 H.
1) 60 kr
2) 50 kr
3) 40 xr
4) 5 xr

9. YcTaHOBHUTE COOTBETCTBHE MEXAYy NpHOOpaMd W (PU3NICCKUMHU BEIMYMHAMHU U
3armoHuTe Tabnuiyy Huxke. [lomyduBIIyIOCS MOCIEAOBATEIBLHOCTh U 3aMHUIINATE
0e3 3amIThIX ¥ MPOOETIOB B OJIAHK OTBETOB.



[Tpubop DOU3NYECKNE BEIIMINHBI

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

4) BIaXXHOCTh BO3/lyXa

A b B

10.Tenexxka w™maccoil 2 Kr [ABWXKYIIAasICS CO CKOPOCTBIO 3M/C CTalKMBAaeTCs C
HETOJIBMYKHOM TEJIEKKOW MAaccou 4 Kr u cuemisiercss ¢ Heil. Onpenenure CKOpoCTh
00€HX TEJIeKEK MOCIe B3aUMOIECHCTBUS?

11. ABTOMOOWIIH ABUTAJICS CO CKOPOCThIO 10M/C, 3aTeM BBIKJIFOYWIJ ABUTATEIb M Hayajl
TOPMOXKEHHE C ycKopeHuem 2 wm/c?. Kakoil myTh mIpoiijiecH aBTOMOOWIeM 3a 7 ¢
MOMEHTa Hadajia TOPMOKEHUS?

12.TlogbE€MHBIA KpaH paBHOMEPHO MOJHHUMAET TPy3 Maccoil 1,5 TOHHBI CO CKOPOCTHIO
0,4 m/c. OnpeenuTe MOIIHOCTh JIBUTATENs KpaHa, €CJIM U3BECTHO, UYTO ero Kodhdu-
IIUEHT NoJjie3Horo aerctaust 60%.

Bapuanr 2

B 3aganusx 1-9 Bpi0epyuTe NpaBWIbHBIN OTBET M 3aUIIUATE ero B 0JIaHK 0TBeTOB. /L5
3aganuid 10, 11, 12 HanumuUTe MOJIHOE 00OCHOBAHHOE pelIeHHE M 3aNUIINTE ero B
0JIaHK OTBETOB.

Kpurepun ouenuBanus.

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

1. B kakoM U3 CIEOyIONMX CIydaeB JABW)KCHHE Tella MOXHO paccMaTpuBaTh Kak
JIBIKCHUE MaTepUaIbHON TOYKN?
1. JIBmxeHne aBTOMOOWIISL U3 OJHOTO TOPOJia B APYTOH.
2. JIBwxeHne KOHbKOOEKIIA, BBITIOIHSIONIETO MPOTrpaMMy (UTYPHOTO KaTaHHUS.
3. JIBrkeHue noe3a Ha MOCTY.
4. Bpamenue neranu, o0padaTbiBaéMoil 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 ABM)KECHUS.
1. x=2t;



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

4. YCTaHOBHUTE COOTBETCTBHE MEXIy (M3HMUECKUMH BEIMYUHAMH U WX EIUHHUIIAMU
U3MEpEHUl W 3amoyiHuTe Tabmuiy Hike. [lomyuuBinyrocss mocieaoBaTeIbHOCTh
udp 3anumuTe 0e3 3amsaThIX U MPOOEIOB B OJIaHK 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 Teno maccoil 4 Kr, eciiv paBHOACHCTBYIOIIAS
BCEX CHJI, JEMCTBYIOIIMX HAa HETO paBHa 8 H?

1. PaBHOMEPHO MPSMOJIMHENHO.

2. PaBHOMEpPHO CO CKOPOCTHIO 2 M/C.

3. PaBHOYCKOPEHO C YCKOPEHHEM 2 M/c’.

4. PaBHOYCKOpEHO ¢ yckoperueM 0,5 m/c’,

6. Ha pucynke npuBenensl rpadMKi 3aBUCUMOCTA KOOPJAWHATHI OT BPEMEHU JJIA JIBYX
Ten: A u B, IBmKymmxcs mo npsiMou, BIOJIb KOTOPOW U HampaiieHa och Ox. BriOe-
PHUTE 1Ba BEPHBIX YTBEPKIACHUS O IBUKEHUU TEIL.

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

7. Tlo rpaduky 3aBUCUMOCTH KOOPIMHATHI KOJIEOIIIOMIETOCS Teia OT BpeMEHHU (PUCYHOK
2) ompeaenuTe nepuo] KojaeOaHmid.

.4 c;
.5¢;
.8¢;
2c.

BN R
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8. Uemy paBHa macca rpysa, Jexaliero Ha nojry audra, KOTOpbIii HAYMHAET JBH)KCHHE
BBEPX C YCKOPEHHUEM 5 M/cP. I'py3 naBut Ha mon nmudTa ¢ cumoit 585 H.
1) 49 xr
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 Kr JBHIKETCS CO CKOPOCTBIO 7 M/C M
CTaJKMBACTCA C MOKOSMMMCA TenoM Mmaccod 4 kr. Onpeaenure CKOpOCTh HX
COBMECTHOTO JIBUKEHHUSI.

11. ABTOMOOWIJIb IBUTAJICSI CO CKOPOCTHIO 25 M/C, 3aT€M BBIKJIIOUWJI ABUTATEIb U Hayajl
TOpPMOXEHUE C yckopeHuem 5 Mm/c?. Kakod myTh mpoiaeH aBromoOuiieM 3a 4 ¢
MOMEHTA HavyaJla TOPMOKEHUs?

12.TlogbéMHBIA KpaH paBHOMEPHO MOJHUMAET TPY3 MAaccoil 2,5 TOHHBI CO CKOPOCTHIO
0,2 m/c. OnpenenuTe MOIIHOCTh JIBUTATENS KpaHa, €CJIM U3BECTHO, UYTO ero Kodddu-
ueHT noJjieznoro 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 komnerenunn: OK 03, OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kirou:

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

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

Kputepun onenku:

— «2» BBICTABJISAETCSA 00yUYarOIIEeMYyCs, eClIi HaOpan MeHee 7 0alloB,;
— «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.

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

UYro n3yvaet mexaHuka?

JlaliTe onpeaeneHne MEXaHUIECKOTO ABKEeHUS. [[puBennre npumepsl.

Kakoe nBr>xeHre Ha3pIBa€TCsl NOCTYIATEIbHBIM?

B ueM 3akiroyaeTcsi OCHOBHAS 3a7a4a MEXaHUKH?

Yro Takoe Teno orcuera’?

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

[TpuBenute npuMepsl 3a1a4, pelIeHUEM KOTOPBIX 3aHUMAeTCs COBpEMEHHas (pU3MKa.

JlaiiTe onpeaeneHrne MaTepuaIbHON TOUKH

Jalite onpenenenrue MaTepuaibHON ToUukU [Ipumepsr.

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

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

12. Tlouemy, 3Hast MyTh HE BCET/Ia MOKHO OMPEIETUTh MOJIOKEHHUE Tesa?

13.  Jlaiite onpeneneHue nepemenienus. Kakum cumMBosiom ero o003HayaroT?

14.  Ilpu Kakux yCJIOBUSX MOJYJIb IEPEMELICHHS paBEH NPOIIEHHOMY ITyTH?

15. 3anummre Qopmyidy omnpeneneHUs IOJOKEHHs Tela B IPOCTPAHCTBE uepe3
POEKIINH.

16. Kakoe nBukeHHE HA3bIBACTCS MPSAMOJIMHEWHBIM PAaBHOMEPHBIM?

17.  JlaiiTe XapaKTEpUCTUKY CKOPOCTH PABHOMEPHOT'O NPSIMOJMHENHOTO ABUKEHUS

RHBO©oO~NO O A~WNE



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

19. Kak BbIYMCIUTH MEpeMeIleHUe Teja, €CIM U3BECTHBI CKOPOCTh U BPEMs JBHKEHUS
Tena?

20. KaxoB reoMeTpu4ecKuii CMbICI IEPEMEILICHUS ?

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 ONPEEICHUS U PACKPBITO COJACPKaHKUE MOHSITUH, 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 IMPAaBWIbHO JIaHbl OMPEACIICHUS] TOHSATUM U HCIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTPENICJICHUS] TIOHSTUN HEIMOJHBIC, JIONMYIICHbl HE3HAYWUTENbHbIC HapYyIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOBIITNE HETOUHOCTU MPU HCIOJIb30BAaHUU HAYYHBIX
TEPMHUHOB WJIH B BBIBOJIaX U 000OIIECHUAX

MPaBWJIbHBIE U YETKHWE OTBETHI HA BOIPOCHI YTOUHSIOLIETO XapakTepa (MO3uIus
TTOHUMAFOIITH )

OtMmetka «3»

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

OTIpe/IeTICHUS TIOHATHUH HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbl B KaueCcTBE JIOKa3aTelIbCTBA BBIBOJIBI M OOOOLIECHUS U3
HaAOJII0/ICHUH, TOMYIIEHBI OUIMOKH MPHU UX U3JI0KECHUH

JOMYIIEHbl OUIMOKM M HETOYHOCTH B HCHOJIb30BAaHUM HAyYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHATUIA

NpaBWJIbHBIE W YETKHE OTBETHI HAa BOMPOCHI HABOIAIIETO M KOHKPETH3UPYIOIIETO
xapakTepa (Io3UIMs 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 n3MeHeHne, TPOUCXO/ISINee ¢ TeIaMH, MOXKHO CUNTATh MEXaHUICCKUM
JIBIDKEHUEM:
a) IBYDKCHHE JIOJIKH OTHOCUTEIBHO Oepera
0) TasHUE JHJA
B) KHUIIEHHUE BOJIbI

Kaxoe n3aMeHeHne, TpOUCXOISIIIee ¢ TEIaMH, MOYXHO CUATATh MEXaHUICCKUM
TIBKEHUEM:
a) TasiHUE JIbJIa
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, mpoucxoasiiee ¢ TeIaMu, MOKHO 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

MaimHa eziet no npsiMou 10pore paBHOMEPHO. MOXKHO 11 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 mapameTpsl 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
HOCHWJIBILIMK C Tenexkol. [laccaxup nmoesna 3a0bu1 OTAATh KHUTY TPOBOKAOIIEMY €TI0
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 MACCAKUPaA U HOCUIIBIIIUKA

9. [Ipu peliennu 3a/1a4 KUHEMATUKHU O IBUYKEHUU T Mbl (DaKTUYECKU
paccMaTpHUBaJIM 3TU Tejla KaK MaTepuaibHble TOUKHU (HampuMep, 3aJ1a4u O JBUKEHUU Tela,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY). MBI MOJIB30BAIMCH YIPOIIEHHONW MOIEIBIO
JOCTATOYHO CJIOKHOTO JBMXKEHUsS. YeM Mbl TpeHeOperaiy pyu peleHrH 3a/1a4 3TOro THIA:
a) COIPOTHUBIICHHEM BO3yXa
0) maccoii Tena
B) (hopMoOIii U pa3zMepaMu Tena

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

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

11. CKOpOCTh Tela U panyC OKPY>KHOCTH, 10 KOTOPOH OHO ABUKETCS, YBEIUYUIUCH B
nBa pasza. LleHTpocTpeMuTenbHOE YCKOPEHHE:
a) YBEJIMUYMJIOCH B 2 paza
0) yMEHBIINIIOCH B 2 pa3a
B) HE UBMEHUJIOCH

12. MoryT it CKOPOCTH MPOXOKACHUS MyTH U TTepEMEIIECHUSI ObITh PAaBHBI:
a) MOTYT B ClTy4ae NpsIMOJIMHEHHOTO JBUKECHUS
0) MOTYT B CiTy4yae IPsIMOJIMHEWHOTO IBUYKEHUS B OJJHOM HAaIpaBIICHUN
B) MOT'YT B CJIy4ae MPSIMOJIMHEWMHOTO ABUKEHUS B Pa3HbIX HAIIPaBICHUIX

13. Kakas u3 mepednciieHHbIX 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 3aBUCHUT PEIICHUE 3a1a9U
0) Tesno oTcuyéTa BEIOMpACTCS TAKMM 00pa30M, 4TOOBI IBM)KEHHUE BBITIISIIETIO Haubosee
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 CUCTEMBI OTCUYETA 3aBUCHUT OT YCIOBUI JaHHOU 3a7a4u
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 IBUIKEHUE BBITIISIEIO OBl
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 TETUIOXO0/a U
Oepera:

a) OJIMHAKOB, MTOKA YEJIOBEK JABUXKETCSI PABHOMEPHO
0) OAMHAKOB BO BCEX Cydasx
B) pa3HbIi, TaK KaK CKOPOCTH YEJIOBEKAa OTHOCUTEILHO TEIJI0X0/a U Oepera pa3InuHbI

B xakom ciyyae 3eMiIt0 MOKHO CYUTATh MATEPUAIIBHON TOYKOM:
a) MpY U3MEPEHUH MATHUTHOTO TOJI 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) pu pacuére TPaCKTOPU CITyTHUKOB 3eMIIH
B) IPY U3MEPEHUU MAarHUTHOIO MO 3eMIIN

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 miatdopme napamiensHO MOE3y PABHOMEPHO JBUKETCS
HOCHWJIBIIMK C TeJexkoi. [Taccaxkup moesna 3a0bl1 OTAATh KHUTY MPOBOXKAIOLIEMY €TI0
YeJIOBEKY U BBIKHJIBIBACT €My KHUTY U3 OKHa Kyne. Kakum OyaeT xapaktep ABHKCHUS
KHUTA OTHOCHUTEJIbHO MHEPLUAJIBHBIX CUCTEM OTCYETA, €CIIU NPEHEOPEUb CONTPOTUBICHHEM
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

BriOepuTe HenpaBUIIbHOE YTBEPKICHUE!
a) BBIOOpP CHCTEMBI OTCUETA 3aBUCUT OT YCIOBUW JAHHOM 3a7a4n
0) pu NPSIMOJIMHENHOM JABUKEHUU C TIOCTOSSHHBIM YCKOPEHHUEM CKOPOCTh MOKET
YBEIIMUMBATHCSA, & MOYKET U YMEHBIIATHCS
B) HaIlpaBJIEHUE YCKOPEHUS ONPEIEIsieT HallpaBiICHUE IBHKEHHUS

BriOepute HenpaBuIbHOE YTBEPKICHUE:
a) BBIOOpP CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOU 3a1a4u
0) IBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM Ha3bIBACTCS TIPSIMOJIMHEUHBIM PAaBHOYCKOPEHHBIM
JBUKECHUEM
B) IIPU MPSAMOJIUHEHHOM JBM>KCHHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIIMYUBATHCA, 4 MOXKET U YMEHBIIATHCS

BriOepute HenpaBuIbHOE YTBEPKICHUE:
a) Ipy OPSIMOJIMHENHOM JIBUKEHHUU C IOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOKET
YBEJIMUMBATHCS, & MOXKET U YMEHBIIIAThCS
0) BBIOOp CUCTEMBbI OTCUETA 3aBUCUT OT YCIIOBHM JTaHHOM 3a7a4u
B) HaINpaBJICHUE YCKOPEHUS OIpeEIeisieT HallpaBJICHUE JIBUKEHUS

BriOepute HenpaBuiIbHOE YTBEPXKICHUE:
a) BBIOOpP CHCTEMBI OTCUETA 3aBUCHUT OT YCIOBUN JAHHOU 3a7a4n
0) ecnu IBMXCHHUE MPAMOJIUHEHHO, TO YCKOPEHUE MTOCTOSTHHO
B) MIPU MPSMOJUHEWHOM JIBUKEHUU C MTOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEJIIMYUBATHCA, A MOXKET U YMEHBIIATHCS

BriGepuTe He MpaBUWILHBIE YTBEPKICHHUE:
a) MpU MPSMOJIMHEWHOM JIBUKEHUU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh YBEJIMUMBAETCS
0) pu NPSIMOJIMHEHHOM JABUKEHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMUUBATHCS, @ MOKET U YMEHBIIATHCS
B) BBIOOP CHCTEMBI OTCUETA 3aBUCUT OT YCJIIOBUI TAHHOM 3aa4u



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

0. JIBurasice paBHOMEPHO, BeJocureauct npoesxaet 40 m 3a 4 ¢. Kakoil myTs 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 Ha3bIBAETCSA PACCTOSHUE MEKIY Ha4aJIbHOM M 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 3emiu Bokpyr CoJHIia.
0) /IBrkeHure CIyTHUKA BOKPYT 3eMJIH.
B) [Tonet camonera u3z BraguBoctoka B MoCKBY.
r) Bpamenue neranu, obpadaTeiBaeMOil Ha CTaHKE

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

14. Bri6epute, uTo u3mMepsieT COUaOMETp 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 IO IPSIMOMY IIIOCCE B OTHOM
HanpasieHuu. Ecian HanpaButh ock OX BAOJb HANpaBiICHUsI JBUKEHHS TEJ MO MIOCCE,
TOr'/1a KAKUMHU OyJIyT MPOEKIMH CKOpOCTel aBToMoOmiIei Ha ock OX?

a) 00€ MOJIOXKUTEIIbHBIC

0) 00e oTpUIaTeIbHBIC

B) MIEPBOTO — TIOJIOKHUTEIIbHASI, BTOPOTO — OTpUIIaTEIhHAS
I') IEPBOT0 — OTPULIATENIbHAS, BTOPOTO — MOJIOKUTEIbHAS

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

18. OrpeielnTe, eclii YCKOPEHHe PaBHO 2 M/c%, TO 3T0:
a) paBHOMEPHOE IBUKEHUE
0) paBHO3aMeIJICHHOE JBIKCHHUE
B) PAaBHOYCKOPEHHOE JIBI)KCHHE
T) OPSIMOJIMHENHOE

19. Kakum 00pa3oM yCKOpEeHHE XapaKTepU3yeT U3MEHEHHUE BEKTOpa CKOPOCTH?
a) MO BEJIMYMHE U HAMPABIICHUIO

0) MO HaMpaBJICHUIO

B) 110 BEJIMUMHE

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

6) 3 m/c?

B) 2 M/c’

r) 1 m/c?

Kontponupyemsie kommnerenuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-T1.7.;

Kiaouu Kk Tecram:

Bapuanr 1



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

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

Bapuanr 2

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

HpaBunbHblii |a (6 |B |6 (B ([0 |a |B |B [0 |6 |r |a [r |B |a |B |B |a |T
OTBeT

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOy4JaroIeMycs, eciiu Habpan meHee 8 0aios;
— «3» BBICTaBISIETCS oOy4Jaromemycs, 3a 9, 10, 11 6amos,;

— «4» BBICTaBIsAETCS OOy4aromemycs, 3a 12, 13, 14, 15, 16 6anios;
— «5» BBICTaBJIsIETCA 00yUaroemMycs, 3a 6onee 17 Oanios.

3aganus s caMmocTosTeSibHOM padoTsl (CP)

Tembl 3cce (pedeparoB, 10KIAT0B, COOOILICHU )

1) MarepuanbHas TOYKa.

2) CkansipHbIC U BEKTOPHBIC (PH3HUECKUE BEITUUHHBI.

3) OTHOCUTETHHOCTh MEXaHUYECKOTO JIBHIKCHHSI.

4) CucremMa oTcUera.

5) Ipuniun oTHOCUTEIBHOCTH [ asmuest.

6) CrocoObl OIUCaHMS IBHIKCHUSI.

7) PaBHOMEpHOE MPSMOJIMHEHHOE JABHIKCHHE.

8) CkopocTh. YpaBHEHHUE IBMKCHUSA. MTHOBEHHAS U CPEIHSISI CKOPOCTH.
9) IloctynaTel TEOPHUH OTHOCUTEIHHOCTH.

10) OcHOBHBIE CIICACTBUS U3 MOCTYIATOB TEOPUU OTHOCHTEILHOCTH.
11) [MpsiMoMHEHOE NBUKECHUE C TIOCTOSTHHBIM YCKOPEHHUEM.

12) JIBrokeHHE ¢ IOCTOSIHHBIM YCKOPEHUEM CBOOOHOTO A ICHHSI.

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

Kpurepun ouenku:
OtmeTka «5»

IIOJTHO PACKPBITO COAECPIKAHUE MaTepuraa

YETKO M MPABUJIBHO JIaHbI ONPENEIICHUS U PACKPBITO COJEPKAHHUE MOHATUN, BEPHO
MCII0JIb30BaHbl HAYYHBIC TEPMUHBI

IUI 10Ka3aTeNbCTBA UCIIOIb30BaHbl PA3IMYHbIE YMEHMsI, BBIBObI U3 HAOIIOACHUH,
OMBITOB




=
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OTBET CaMOCTOHTGHLHBIﬁ, HCITIOJIb30BaHbl PAHCC HpI/IO6peTCHHBIC 3HaHMI.

OtMmetka «4»

PACKpBITO OCHOBHOE COJICpKaHNE MaTepHralia

B OCHOBHOM IIPaBUJILHO JIaHBI OINPEACIICHUS IMOHSATHH W HCIOJb30BaHbl HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIHN

OTIpeNeICHUS] TIOHATUA HEMOJIHBIE, MOMYIIEHbl HE3HAYUTEIIbHBIE HApPYIICHUS
MOCJIETIOBATEILHOCTH M3JI0KECHUSI, HEOOBIIIE HETOYHOCTH TIPH HCITOIH30BAHUN HAYUYHBIX
TEPMUHOB WJIM B BBIBOJIaX U 00OOIIECHUSIX

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

OtmeTtka «3»

YCBOGHO OCHOBHOE COJep)KaHME yd4eOHOTO MaTepuaia, HO  HM3JI0KEHO
(dbparMeHTapHO, HE BCET/Ia TTOCIEI0OBATEIHLHO

oTIpeIeICHNS TIOHSITHI HETOCTAaTOYHO YETKHEC

HE WCIOJb30BaHbBl B KauyeCTBE JIOKA3aTEJIbCTBA BBIBOJBI W OO0OOIICHUS U3
HaOIIOACHUH, TOMYIIEHBI OMTUOKY TIPU UX U3JI0KECHUH

JOMYIIEHBI ONMMMOKA W HETOYHOCTH B HMCIOJB30BAaHUM HAyYHOH TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

MpaBUJILHBIC W YCTKHUE OTBETHI HA BOMPOCHI HABOJAIIETO M KOHKPETHUIUPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIEp)KaHHE Y4eOHOTO MaTepHalia He pacKpbITO
HE JaHbI OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPyOble OIMMOKKM B ONpEACICHUM TMOHSATHH, TPH HCIIOIH30BAHUN
TEPMHHOJIOTHH.

Tema 1.2. OCHOBBI IMHAMHKH
Ycrublii onpoc (YO)

Ecnu teno siBasieTcs CBOOOHBIM (UTO 9TO 3HAYMT), TO KAK OHO MOYKET JBUTATHCS?

Nmeercs nu npuHnunuaibHoe paznuune mexay CO cBsizannoit ¢ 3emuieit u CO
CBSI3aHHOU C CaAMOJIETOM, JEIaI0IIUM BUPaX?

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

[TosicauTe, Kak CTPOSITCSA HKCIEPUMEHTaldbHbIE Tpaduku B (U3MKE HA TPHUMEPE
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

Kak n3meputh maccy Tesna B yCI0BUSIX HEBECOMOCTH?

Haxonunuce i1 Bl KOoraa-HUOYAb B COCTOSIHUMA HEBECOMOCTH?



7. O BeTpoBOE CTEKJIO ABIKYLIETOCS aBTOMOOWIS ynapuics komap. CpaBHUTE CHIIBL,
JCHUCTBYIOIIME HAa KOMapa M Ha BETPOBOE CTEKJIO BO BpeMms ynapa. Ilouemy komap
MOCTpaJiaj CUIIbHEE?

8. bapon MroHxray3eH yTBEpKIaJI, 4YTO BBITAIIMI ce0s 3a BOJOCH M3 OO0JIOTA.
OO60CHYHTE HEBO3MOXXHOCTH 3TOTO.
9. C COpTUPOBOYHON TOPKH CKATHIBAIOTCS JIBa OJMHAKOBBIX SIIUKA: OJWH ITyCTOH,

apyroi monHbd. Kakoil smuk OyaeT nMeTh OONbIIyI0 CKOpOCTh y moaHoxwus? Kaxoif
OTKAaTHUTCS Jajbll€ MO NPSAMOJIMHEHHOMY TOPU3OHTAIIBHOMY YYacTKy IIOCIE TOPKHA M
noyemy?

10. Hoquy CKOpPOCTH aBTOMO6I/IJ'I$I, ABIOKYHICTOCA IIO TOPHU3OHTAJIM HC BO3pPACTaCT
6GCKOH€LIHO, XO0Td CHJIa TATH MOTOpPa ,HeﬁCTByeT IIOCTOSIHHO?
11. HepBOKHaCCHI/IK N CTApHICKIIACCHUK CTOAT Ha IIONY W TAHYT APYI' Apyra 3a PYKH.

OnuHakoBbIE U CUJIBI IEVCTBYIOT HA OJHOrO U Ha apyroro? Ilepeuncaure ycimoBus, Koraa
IIEPBOKJIACCHUK MOXET MEPETSIHYTh CTAPIICKIACCHUKA.

12. KocMonaBT Makc mpeiraer co cryna, Aepka B pyKax TMPIO MAacCOM m CcHayaja Ha
3emue, 3areM Ha JlyHe. Kak Oyner oTiauuyarbesi cujla, ¢ KOTOPOM THpS IaBUT HAa PYKY
YeJIOBEKY IMOKAa OH HAXOJUTCS B BO3/1yXe?

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

14. [louemy He mnpuOIMXKaAKOTCS APYr K APYry NpPEeaMeThl B KOMHATE, HECMOTpPsS Ha
IrPaBUTALIMOHHOE MPUTSKEHUE?

15. Onumure onbITel ['anuies u HproToHa 10 CBOOOIHOMY TAJICHUIO TET.

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

Kpurepun ouenku:
Otmetka «5»

° TIOJTHO PACKPBITO COJICPKAHUE MAaTEpHUaa

° YETKO W MPaBUJIbHO JaHbI ONPEETICHUS U PACKPBITO COJIEPKAHUE MTOHATHUM, BEPHO
HCIIOJb30BaHbl HAYYHbIE TEPMUHBI

° JUTSI TOKA3aTeNIbCTBA MCIIOJIb30BAHbI PA3IUYHBIC YMEHHUsI, BEIBOABI N3 HAOJIOICHUIA,
OIIBITOB

° OTBET CaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbl paHEe MPHOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

° PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

° B OCHOBHOM IIPABUJIBHO JIaHbI OINPEJCIICHUS MOHSATUA W UCIIOJb30BAHBI HAYYHBIE
TEPMUHBI.

° OTBET CAMOCTOSTEIbHBIN

° ONpEAECTACHUS] TIOHATUN HEMOJIHbIC, MONYILICHbl HE3HAYWUTENIbHBIE HapPYIICHUS

MOCJIEIOBATEILHOCTH M3JI0KECHUSI, HEOOIBIIINE HETOYHOCTH TIPH HCIOJIH30BAHUN HAYYHBIX
TEPMUHOB WJIH B BBIBOJIAX M 00OOIIEHUIX

° MpaBUJILHBIE WM YETKHE OTBETHI HA BOIPOCHI YTOUHSIONIETO Xapakrepa (TOo3uIus
MMOHUMAIOLIUIN )



OtrMmetka «3»

YCBOGHO OCHOBHOE COJIep)KaHME ydeOHOro MmaTepuaia, HO  H3JIOKEHO
(dbparMeHTapHO, HE BCET/1a OCICI0OBATEIHHO

oTIpeIeICHIS TIOHSTHI HETOCTATOYHO YETKHE

HE WCIOJb30BaHbl B KaueCTBE JOKa3aTeIbCTBAa BBIBOJABI U OOOOIIECHUS U3
HAOJIIOICHUM, TOMYIIEHBI OITMOKHU MTPHU UX U3JI0KECHUH

JOMYIIIEHBI ONIMOKA W HETOYHOCTH B WCIIOJIb30BAaHWUU HAYYHOW TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

MpaBUJIBLHBIE U YETKHE OTBETHI HA BOMPOCHI HABOJAIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepHalia He pacKpbITO
HE JaHBI OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyOble OIMMOKKM B ONpEACICHUM TOHSATHH, IPH HCIIOIH30BAHUN
TEPMHUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

TecToBast paboTa coCTOUT U3 9 3a/1aHUil C BLIODOPOM OTBETA, U | 3a/1aHKe HAa HAXOXK/ICHUE
COOTBETCTBHUS
Kaxxaplii mpaBuIbHBIN OTBET OlleHUBaeTCs 1 6aiom.

Bri0epere oquH npaBUIbLHBIN 0TBET. PaBHOIEHCTBYIONAS BCEX CHIL,
NENCTBYIOIIAs Ha TEJIO, paBHA HYJIIO. J[BUKETCA 3TO TENO WM HAXOAUTCS B COCTOSHUHU
MOKOA?

A. Teno IBMXeETCS paBHOMEPHO MPSMOJIUHEWHO.

b. Teno nBuxercs paBHOMEPHO 110 OKPYKHOCTHU B TOPU30HTAIIBHOMN INIOCKOCTH.

B. Teno HaxoauTCs B COCTOSTHUU TTOKOS.

I'. Teno nBukeTcss paBHOMEPHO MPSAMOJIMHENHO WIIK HAXOAUTCS B COCTOSIHUU TTOKOSI.

2. BoiOepere oquH NpaBUWILHBIA 0TBET. M4 MOAOPOCHIIM BBEPX C HAYAIBHOW CKOPOCTHIO

v,. Ha pucyHke a ykazaHo HampaBiieHUE CUIIbI TSIKECTH, IEMCTBYIOLIEH Ha TETIO.
OmnpenenuTe HaMpaBJICHUE BEKTOPA YCKOPEHHSI Ms4a, ABMKYIIETOCS BBEPX (PUCYHOK 6).
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A. TosbKO Tak, Kak MokKazaHo Ha puc. 16.



b. Toapko Tak, Kak moKa3aHO Ha pucC. 20.
B. Tonpko Tak, kKak moka3aHo Ha puc. 30.
I'. Tonpko Tak, Kak MOKa3aHO Ha puc. 40.

3. Onpenenure OAMH NPAaBWIbHBIN 0TBeT. ECu paBHOAEHCTBYIOMIASA BCEX MPUIIOKEHHBIX
cun paBHa 4 H, To y Tena maccoit 2 Kr

A. Vckopenue 2 M/c?

B. Yckopenue 0 m/c’

B. Yckopenue MoxeT ObITh JT00bIM

I'. Yckopenue paBHO 8 M/c?

4. Ilpu u3MepeHHsIX MACChI TeJIA U €ro Beca Ha MOJII0Ce M HAa IKBaTope ObLIO0
00HAPYXKEHO, YTO

A. Macca 1 BeC OJIUHaKOBBI

B. macca paznuuHa, BeC OJJMHAKOB

b. U Bec, n macca pa3nuyaHbl

I'. Macca oguHakoBa, BEC pa3audeH

5. YcraHoBuTe COOTBETCTBHE MEKITY (l)l/l3l/l‘leCKI/IMl/I BCJIMYUMHAMHU H C¢IMHHIOaAMHU
HU3MEPEHUA ITUX BCJINYMH B CUCTEME CI.

dusnyeckas BeJIMUYnHa Ennnuiia BeTu4YrHbI
A) KECTKOCTh 1) kunorpamm (1kr)
b) cuna 2) Heroron (1 H)
B) Bec Tena 3) Hetotrou*metp (1 H*m)
I') yckopenue 4) Hetoton na metp (1 H/m)

5) MeTp B cexyHy 3a cexyHny (1 m/c?)
6) dxoynb (1 JIx)

6. ®opmy.ia, BLIPAZKAIONIAs 3AKOH BCEMHPHOIO THIOTEHH. ..
A. F = GMm/R?

B. F = kg.q,/r?

B. F = GM/R?

I'. F=kAl

7. 111 3axkoH Hpl0TOHA MaTeMaTH4YeCKH MOKHO 3alIUCATH TaK: (BEKTOPbI HE YKA3aHbI)
A.F=ma

b. F=puN

B. Fl = _F2

I' Fy=—kx

8. Bec Teaa — 370...

A. ...cuJia, C KOTOPOU TEJIO NPUTATUBAET 3EMITIO
b. ...cuia, ¢ KOTOPOM TENO AECUCTBYET HA OMOPY

B. ...cuia, ¢ KOTOpOM TENO ACUCTBYET HA MOABEC



I. ...CHJIa, C KOTOpOﬁ TEJIO BCJICACTBUEC 3CMHOTI'O IIPUTAKCHUA ﬂGﬁCTByeT Ha OIIopy HJIA
IMOABCC, HCIIOABMIXKHBIC OTHOCHUTCIIHHO HCTO

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

A.5cm.

b. 20 cm.

B.5m.1.0,2 cm.

. Cpenu otBeTOB A — I' HET IPaBUIIBLHOTIO.

10. BoiOepeTe 01MH NPAaBWIbHBII 0TBET. BpyCcoK JIe)KUT HEMOABMKHO Ha HAKJIOHHOM
miockoctu (puc. 7). Kakoe HanmpaBieHre UMEET BEKTOP CUIIbI TPEHUS?

2
J

A.1.b.2.B.3.T. 4. I[ F Tp =0. Puc. 7

Il Bapuanr

TectoBast paboTa cocToUT U3 9 3a7aHnii ¢ BLIOOPOM OTBETa, U 1 3a/1aHKe Ha HAXOXK/ICHUE
COOTBETCTBHUSA

Kaxaplii mpaBUIBHBIN OTBET OolleHUBaeTcs 1 Oammom.

1. Eciu Ha mIapuK He JeMCTBYIOT HUKAaKHe Apyrue Tejia, TO B HHePUHUAJIbLHON cucTemMe
0TCYeTa OH

A. IlocTeneHHo OCTaHaBINBAETCS

b. Koneb6nercs 0ko10 HayanpHOTO MOJI0KEHUS

B. JIBuxeTcsi M0 OKPYKHOCTH C TOCTOSTHHOW MO MOJTYJIF0 CKOPOCTBIO

I'. JIBuxkeTrcst ¢ HOCTOAHHOW O MOJYJIFO M HAITPABJIEHUIO CKOPOCTHIO

2. BoiOepeTe 01MH NPaBWJIbHBIH 0TBeT. Msiu o10pOCHIIN BBEPX C HAYaTIbLHON CKOPOCTHIO
V,. Ha pucyHke a yka3zaHo HanpaBJIEeHUE CUJIbI TSXKECTH, JEUCTBYIOLIEH HA TEJIO.
Omnpenenute HapaBICHUE BEKTOPA YCKOPEHHSI Ms14a, ABMOKYIIETOCS BHUA3 (PUCYHOK 0).
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A. TonbKo Tak, Kak MoKa3aHo Ha puc. 16.
b. Tonbko Tak, Kak Moka3aHo Ha puc. 20.
B. Tonbko Tak, Kak moka3aHo Ha puc. 30.
I'. Tompko Tak, Kak Moka3zaHo Ha puc. 40.



3. Onpenesure OAMH NPABWILHBIM 0TBET. T€J10 Macco 2 KT IBUKETCS CO CKOPOCTHIO 3
M/c 1 yekopeHrreM 2 M/c’. MoIyitb paBHOACHCTBYIOIIEH CHII, ASHCTBYIOMMX HA TEJIO PaBEH
1)2H

2)4H

3)6 H

4)10H

4. Ilpu n3mepeHnsix Macchl TeJIa M €ro Beca Ha MOJIIOCE U HA IKBATOpe ObLIO
00HApY:KeHO, YTO

A. U Bec, u macca pa3iuyHbl

B. Macca onuHakoBa, BeC pa3jindeH

b. Macca u Bec 0JIJMHaKOBBI

I'. Macca paznnyHa, BEC OJITUHAKOB

5. YcranoBuTe COOTBETCTBHE MEKIY (l)l/l3l/l‘{eCKl/IMl/l BCJIMYUMHAMM U ¢ AMHUIIAaMHU
HU3MEPEHUHA ITUX BCJINYUH B CUCTEME CI.

dusznyeckas BeJIMYnHa EnnnHuiia BeTMYrHBI

A) KeCTKOCTh 1) xunorpamm (1kr)

b) cuna 2) Heroton (1 H)

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

5) MeTp B cekyHuy 3a cexyHay (1 m/c?)
6) xoynb (1 [Ix)

. ®opmyua, OMpEJLeISTIOMas CHTY YIPYTOCTH. ..

GMm/(R+H)?

I
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8. Ecim TeJ10 MOKOUTCS, TO CHJIa TPEHMsI IOKOSI:
A. Bcerna 0oJbIlIe BHEITHEH CHIIBI;

b. Bcerna paBHa BHENIHEW CUJIE;
B. Bcerna MeHbIlie BHENTHEN CHIIBL.

9. Pemnre 3apauy. [lox neiictBuem cunsl 2 H npyxunHa yyuawiack Ha 4 cm. Uemy paBHa
KECTKOCTb IIPYKUHbI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/wm.

I'. 50 H/m.



J1. 0,08 H/wm.

10. Boi0OepeTe 0MH NPaBWIbHBII 0TBeT. bpycok ABIKETCS paBHOMEPHO BBEPX IO
HAKJIOHHOM MII0CKOCTH (puc. 7). Kakoe HampaBiieHne UMEET BEKTOP CUJIbI TPEHHUS?

Puc. 7

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

Kontponupyemsie kommnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-T1.7.;

Kiaouu k Tecrtam:

Bapuanr 1

~
[00]
©

Ne ponpoca 112]3]4]5 6 10

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

IIpaBUIbHBIH 0TBET

BapwuanT 2

Ne Bompoca 112]13]4]|5 6/7/8]9]10

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

IIpaBUIBHBINA 0TBET

Kpurepun ouenku:

— «2» BBICTABIISICTCS OOy4JarOIIeMycs, €ClTi Habpaa MeHee 5 0aios;
— «3» BBICTABJIsIETCA 00yUaroeMycs, 3a 6-7 6aios;

— «4» BBICTaBIsIETCA O0yUaroleMycs, 3a 8-9 6aios;

— «5» BBICTaBIsIETCA 00yUaroniemycs, 3a 10 6amios.

3aganusa s caMmocTositeSibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, T10KIAT0B, COOOIIEHMIA)

1) Cwuia. Macca.

2) TIpuHIMIT CYTIePIIO3UITUH CHJL.
3) Ilepssiii 3akoH HeioTOHA.

4) Bropotii 3akoH HeroToHa.

5) Cuibl B IpUpo/Ie.

6) Tperwnii 3akoH HproToHa.

7) 3aKOH BCEMUPHOTO TATOTEHHSL.



8) Cuiia TSKECTH M CUJIa BCEMUPHOTO TATOTCHUS.

9) IlepBas kKoOCMHYECKast CKOPOCTb.

10) [AsmxenHue miaHeT 1 MabiX Tejdl COTHEYHON CHCTEMBI.
11) DneMeHTBI PENSITHBUCTCKON TUHAMUKH.

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

Kputepun onieHku:
OtMmeTka «5»

MIOJIHO PacCKPBITO COJICPIKAHUE MaTepHraa

YETKO Y MPaBWJIBHO JaHBI ONPEACICHUS U PACKPBITO COJICPKaHUE MOHITUNA, BEPHO
HCIIOJIb30BaHbl HAYUYHbIC TEPMUHBI

JUISL I0KAa3aTeNIbCTBA UCIOJIH30BAHBI PA3IMYHBIE YMEHHUS, BBIBOIbI U3 HAOIIOICHUM,
OITHITOB

OTBET CaMOCTOSTEIIbHBIN, HCIIOJIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPaBWJIHLHO JTaHBI ONPEACIICHUS MMOHATHA W WCIOJIb30BAaHBI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTIPENICIICHUS TIOHSATHUN HETOJHBIC, JIOMYyIICHb HE3HAUYNUTEJbHBIC HApPYIICHUS
MOCJICTIOBATEILHOCTH M3JI0’KCHUSI, HEOOIBIINE HETOUHOCTH TIPH WCITOJIB30BAHUN HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MpaBUJILHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIETO XapakTepa (TO3WIus
TTOHUMAFOIITH )

OtrMmetka «3»

YCBOGHO OCHOBHOE COJIep)KaHHe ydeOHOro MmaTepuana, HO  HU3JI0KEHO
¢dbparmMeHTapHO, HE BCEr/ia MOCIeA0BaTEIHHO

OTIpe/IeTICHUs TIOHATUH HEOCTATOYHO YETKHE

HE WCIONB30BaHbl B KAaueCTBE JOKAa3aTeNbCTBA BBIBOJABI M OOOOIICHUS U3
HaAOJI0/IEHUH, TOMYIIEHbI OIINOKHU MPU UX U3JI0KEHUHU

JOMYIIEHbl OUIMOKM M HETOYHOCTH B HCHOJb30BAaHWU HAYyYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHATUIA

NPaBWJIbHBIE W YETKHE OTBETHI HAa BOMPOCHI HABOMAIIETO M KOHKPETHU3UPYIOILIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTka «2»
OCHOBHOE COJIEpKaHUE yueOHOTO MaTepualia He PACKPHITO
HE JIaHbI OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETUIUPYIOIIETO XapaKkTepa
JOMYIICHBI TPyOble OIMMOKKM B ONPEACICHUH IOHATUH, IPH HCIIOIH30BAHUN
TEPMUHOJIOTHH.



Tema 1.3. 3aKoHBI COXpaHEeHHUS
Ycrublii onpoc (YO)

1. [Ipu KakOM yCJIOBHM UMIYJIbC TEJIa HE U3MEHSETCS?

2. UTOo MOXKHO CKa3aTh O HAMpPaBJICHUHU BEKTOPOB UMITYJbCA U CKOPOCTH JIBUKYIIETOCS
Tena?

3. Kakoe u3 Ten umeeT OOJMBLUIMN UMITYJIbC: aBTOMOOWIb Maccoil 1T, IBMXKYIIUHCS CO
CKOpOCThIO0 10M/C, M CHApsIJT MacCOM 2KT, JAETAUTUNA CO CKOPOCThIO S00M/c?

4, [ToueMy nipu ys1ape BO3HUKAIOT OOJIBIITNE CHITBI?

5. [TapamroTUCT paBHOMEPHO OITYCKAETCS Ha Mapamrore. M3MeHsieTcsa i nmpu 3TOM
MMITYJIbC MTapaIroTUCTa?

6. I'ne B mpupoie 1 TEXHUKE BCTPEUACTCSA PEAKTUBHOE JBUKEHUE?

1. KakoB nipuHIUIT 1BUKEHHUS METY3bI?

8. OcbMUHOTH, KajJbMapbl, KapakaTUIlbl W Jpyrue oOWTaTeNau TrIayOuH Mops

MepeMeIarTcs MoJ00HO paKkeTe, BEIOpAChIBasi ¢ CUIJIONW BOJY, KOTOPYIO OHM HaOUpPaOT
yepes poT. MoXKeT Jin TaKoi crocod nmepemenieHusi 00ecedyuTh UM OO0JIBIIIYI0 CKOPOCTh
JIBH>KEHUS B TOJIIIE BOJbBI?

9. Kak kocMOHaBTY, HaxonfdIIeMyCsi B OTKPBITOM KOCMOCE, BEpHYThCS OOpaTHO Ha
KOCMUYECKHI Kopabiib 6€3 MOCTOPOHHEH MOMOIIN?

10. TloueMy COBETYIOT MPH BHICTPEIE PYKbE MOKPEMUE MPUKUMATH K IIeHy?

11. Kakue u3 TNepedyucICHHBIX TeJl 00JIaaf0T KWHETUYECKOW SHEpruei: a) KaMmeHb,
MOMHSTHINA HAJ| 3eMJIeH; 0) JETAINI caMOJIeT; B) pacTSIHyTas MPYy>KUHA.

12. VI3MeHsieTcs 1 OTEHIMAIbHAS DHEPT S JIOJKHU, TUIBIBYIIEH MO TEUYECHUIO PEeKu?

13. JlerkoBoii u rpy30BOii aBTOMOOWIN JABMXKYTCSI C OJUHAKOBBIMH CKOpocTsMu. Kakoi
13 HUX 001aaaeT OoJblel KHHETUYECKOW SHepTrei?

14. Kak u3MeHsieTcsl KMHETHYecKash U MOTEHIMalbHAsl SHEPrusi CBOOOJHO MaJarolero
tena? Kocmudeckoro kopabiisi, COBEpIIAIONIETO MIATKYIO TTOCAIKY?

15. Kakwue mnpeBpallleHUs SHEPrud MPOUCXOJUT MPU JBHKEHUHU KaMHs, OpOIIEHHOIrO
BBepx? ConpoTUBIIEHHEM BO3/1yXa MOKHO MPEeHEOpeUb.

16. Tlpu kakom yCJIOBHUM JiBa TeJla pa3HOW MAaCCHI, MMOJHATHIC HA Pa3HYIO BHICOTY, OyIyT
00J1a71aTh OJMHAKOBOM MOTCHITMAIBLHOM dHEPTIUCH?

17. IlpuBeauTte nmpuMephl NMPEBPALICHUS KHHETUUECKON SHEPrUuu Tejla B OTEHIUAIbHYIO
DHEPTUI0 U 0OpaATHO.

18. TI'py3, mnonaBemieHHBIA Ha HUTH (MaATHHUK), coBepmaeT kosieOanusa. Kakwue
MPEBPAILEHUS SHEPTUU TPOUCXOIST MPU 3TOM?

19. Ilapmaromuii ¢ BBICOTHI 2M MSIYMK MOJCKOYMI Ha BhIcOTY 1,5M. Kak coriacoBats 3To €
3aKOHOM COXPaHEHUS YIHEPTHUU?

20. 3a cyer Kakoil SHEPTrUU B3MBIBAET BBEPX HAIOJHEHHBIN reireM BO3AYIIHBIN MIapuK,
BBIPBABIIMNICSA U3 PYK?

KonTtpomupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;




Kputepun ouenku:
OtmeTka «5»

MIOJTHO PACKpPBITO COACPKAHUE MaTepurana

YETKO W MPaBUJIBHO JaHbI ONPEEICHUS U PACKPBITO COJIEPKAHUE MTOHATHM, BEPHO
UCI0JIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTeNbCTBA MCIIOJIb30BAaHbl PA3IMUYHbIC YMEHHUsI, BHIBOABI U3 HAOJIOICHUI,
OTIBITOB

OTBET CAMOCTOSTEILHBIN, HCIIOIH30BAHbI paHee MTPUOOPETCHHBIC 3HAHMUS.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJICpKaHNE MaTepHralia

B OCHOBHOM IIPaBWJIBHO JIaHBI OMPECIICHUS TMOHATUH W HCIIOJIb30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OTIpeNIeICHUS] TIOHATUMA HEMOJHBIC, OMYIIEHb HE3HAYUTEIbHBIC HaPYIICHUS
MOCJIEA0OBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOUHOCTU TPH HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

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

OtmeTtka «3»

YCBOGHO OCHOBHOE COJIepXKaHHe y4eOHOTrO Marepuana, HO  H3JI0KEHO
(parMeHTapHO, HE BCEr/ia MOCIeA0BATEIbHO

ONpeIeJICHHS TOHSATUI HEIOCTATOYHO YETKUE

HE WCIOJb30BaHbBI B KauyeCTBE JIOKA3aTeJIbCTBA BBIBOJBI W OO0OOIIEHUS W3
HaOJI0JICHUM, TOMYIIECHBI OIMOKY MPU UX HU3JI0KEHUU

JOMYIIEHBl OIMOKM W HETOYHOCTH B MCIOJB30BAaHUU HAYyYHOW TEPMHHOJIOTHH,
ONPEAECTICHUE TOHATHI

MPaBUJIbHBIE U YETKUE OTBETHI Ha BOMPOCHI HABOJAILIETO M KOHKPETHU3UPYIOUIETO
xapakTtepa (o3ULMs KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIEp)KaHUE y4eOHOTO MaTepHalia He PaCKPBITO
HE JIaHBl OTBETHI Ha BOITPOCHI HABOJISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOMYIIEHBI TPyOble OIMMOKKM B ONpEASICHUM TMOHSATUH, TMPH HCIOIH30BAHUU
TEPMHHOJIOTHH.

TectupoBanue (T)

Yemy paBeH MOIyJIb U3MEHEHUS UMITYJIbCA TEJIa MACCOW M, JBHKYLIErOCs CO
CKOPOCTBIO V, €CITU TOCJIe CTOJIKHOBEHUS CO CTEHKOU TEJIO CTAJIO IBUTATHCS B
MPOTHBOIOJIOKHOM HAIMPABJICHUH C TOU K€ MO0 MOJIYIIIO CKOPOCTHIO:

a) 2myv



0) mv
B) 0

[Tpu BbICTpENE U3 MHEBMATUYECKON BUHTOBKHU BBUIETAET ITYJIsl MAaCCOU m CO
CKOpOCTHIO V. Kakoi mo Moy Tr0 UMITYJIbC PUOOPETAET MTOCIIE BHICTPEIA THEBMATHIECCKAS
BHHTOBKA, eclii ee Macca B 150 pa3 6ombIIe MacChl IMyJIH:

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

C nmoaxu o6mieit maccoit 200 Kr, IBIKYIIEHCS CO CKOPOCThIO 1 M/c, BbINAI Ipy3
Maccoi 100 kr. Kako#i ctana CKOpOCTb JIOJKHU:
a) 10 m/c
0) 1 m/c
B) 2 M/C

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

Onpenenvure MUHUMAIBLHYIO MOIITHOCTh, KOTOPOH JOHKEH 00J1a/1aTh JBUTATENb
MPUEMHUKA, YTOOBI MOTHATH Tpy3 Maccoi 50 kr Ha BeicoTy 10 Mm3a 5 c:
a) 2 kBt
0) 3 kBt
B) 1 kBT

[Ipu ABM>KEHUH HA BEJIOCUIIEE IO TOPU30HTAIBHOM 10POre CO CKOPOCTHIO 9 KM/4
pazBuBaercs MomHocTh 30 Bt. Halinute nBuxkyuiyro cuiy:
a)24 H
0) 12 H
B)40 H

Teno maccoit 2 kr umeeT noreHuanbHyro 3Hepruto 10 /hx. Ha kakyro BeicoTy Haz
3eMJIEH MTOAHATO TEJO0, €CIU HYJIb OTCUETa MOTEHIUAIBHONW SHEPTUH HAXOIUTCA Ha
MTOBEPXHOCTH 3E€MJIU:

a)lm
0)2w™m
B) 0,5 M

Bo ckonbko pa3 moTeHIalbHasE YHEPT s, HAKOIIJICHHAS IPYKUHOU TIPH CKATHH U3
TIOJIO’KEHUST PAaBHOBECHS Ha 2 CM, MEHBIIIE, UM TIPU CKATUU TOW e MPY>KUHBI Ha 4 CM:
a) B 4 paza



0) B 2 paza
B) B 8 pa3

0. Kak u3MeHuTCs KHHeTUYeCKast SHEPTHs Tella MpU YBEIMYCHUH €T0 CKOPOCTH B 2
pasa:
a) yBEIIMUYHUTCS B 2 pasa
0) ymeHbIIuTCS B 4 pasza
B) yBeInuuTCs B 4 paza

10. C kako# CKOpOCThIO OPOCHIIA BEPTUKAIBHO BBEPX KaMEHb, €CJIM OH MPU 3TOM
NOJHSJICS HA BBICOTY 5 M:
a) 5 m/c
6) 10 m/c
B) 2,5 M/c
11. Teno OpomieHo BepTUKaAIBHO BBEPX cO ckopocThio 10 M/c. Ha kakoii BeicoTe €ro
KHMHETUYECKasi SHEPTUsl CTAHET PABHOM €ro MOTEHUNAIbHON SHEPTUU:
a)2,5m
0)2m
B) S M
12. Ennanna nzmepeHus umiryibca Cuiibl B MexX1yHapOIHOW CUCTEME:
a) Kr * M/C
0) Hec
B) KI/M
13. 3aMKHYTasi CUCTEMA TeJl — TaKasi CUCTEMA Tell, HA KOTOPbIE:

a) He IEUCTBYIOT BHEIIHUE CHUJIBI
0) He JEICTBYIOT HU BHELIHUE, HU BHYTPEHHUE CUJIbI
B) ACHCTBYIOT BHEUIHUE CUJIbI

14. Nmnynbe Tena onpenensieTcs BhIpaKEeHUEM:
a) F/t
0) Fet

B) mev

15. Teno OGporeHo BepTUKAIBHO BBEPX CO CKOPOcThio 20 M/c. CONpOTHUBIICHHE
BO3/lyXa CPaBHUTEIBLHO Maj0. Kakoi BBICOTBI OHO JJOCTUTHET:
a) 20 m
0)15m
B) 10 M

16. Kene3noaopokHBIM BaroH MacCoi m JBUXKYIIHMICS CO CKOPOCTBIO V, CTAJTKUBACTCS
HETOBI)KHBIM BarOHOM MacCOM 2m U cluervisgeTcs ¢ HuM . Kakum cyMMapHbIM UMITYJIECOM
00JIa1a10T JIBa BaroHa MocJie CTOJIKHOBEHUS:



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

17. CKopocCTh JIETKOBOTO aBTOMOOMIIS B 4 pa3a 00Jibllie CKOPOCTH IPY30BOTO, a Macca
IpPy30BOro B 2 pa3a 00JbllIe Macchl JerkoBoro. CpaBHUTE 3HAYEHUS MOLYJIEH HMITYJIbCOB
JIETKOBOT'O P; ¥ TPY30BOTO Py aBTOMOOMIIEH:

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

18. Tenmo, Maccoii 2 K IBHIKETCS CO CKOPOCThIO 4 M/c. KakoB UMITyJIbC Tea:
a) 16xrem/c
0) 8xrem/c
B) 4Krem/c

19. Teno maccout 2 KT MOJHUMAETCS Ha BBICOTY 5 METPOB IPH JCUCTBUU HA HETO
nocrosinHoi cuiibl 30 H. PaGoTa 3Toii cuiibl paBHa:
a) 100 Tx
6) 1500 JIx
B) 150 JIx

20. Kaxkas u3 nepeuncieHHbIX BEJIMYUH SBISIETCS] BEKTOPHOM:
a) macca
0) UMITYJIBC
B) ITyTh

21. Bopona netut co ckopocthio 6 M/c. Ummynibc BopoHbI paBeH 3 kT * M/c. Macca
BOPOHBI paBHa:
a) 0,5 xr
0) 2 kxr
B) 1,5 kxr

22, Kaxk Ha3biBaeTcs BelMuMHa, paBHasi IPOU3BEACHUIO MACChI TEJIa HAa €€ CKOPOCTh:
a) UMITYJIbC CUJIBI
0) uMIyJIbC Tena
B) MIEpEMEIICHUE

23. Kax naspiBaetcs gusnueckasi BeIMunHa, paBHAs TPOU3BEICHUIO MOYJIEH CHUITBI U
MepeMENIeHNS M KOCUHYCa yTiia MEXIy HUMH:
a) MOIIIHOCTh
0) KHHETHYECKast SHEPTHUs
B) paboTta



24, Teno maccoit 3 kr moauaTO Ha BhicoTy 10 M. KakoBa moTeHIIManbHast SHEPTHsl Tela:
a) 30 Ix
6) 300 JIx
B) 600 JIx

25. Kamens O6pormien BepTukanbHO BBepX. Ha myTu 1 M ero kuHeTudeckasi SHeprus
ymenbImnachk Ha 16 J[x. Kakyro paboTy coBepimia cuia TsSDKECTH Ha TOM MY TH:
a) —8 JIx
0) —32 JIx
B) —16 JIx

26. [lepBbIit 251eKTpOABUTATEIb, TOCTPOEHHBIN akageMukoM S1010ukoBbiM B 1834 romy,
pPaBHOMEpPHO MoAHUMAI (¢ ToMoIIbio 070ka 1 HUTH) rpy3 S0 H Ha BeicoTy 0,6 M 3a 2 c.
Onpenenute MOITHOCTh 3TOTO IBUTATENS:

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

27. Onpenenuth pabOTy CHIIbI IPYU PABHOMEPHOM MOAHITHH I'Py3a Maccoil 2 T Ha
BbICOTY 50 cM:
a) 1 xJlx
0) 1,5 xkJIx
B) 10 xJ[x

28. Kax na3piBaercs gusnueckasi BeJIMUMHA, paBHAsI TPOU3BEJCHUIO CUJTBI HA BpEMS €€
JIICUCTBHUS:
a) KHHETUYECKasl SHEPTUs
0) UMITyJIbC TEJa
B) UMITYJIbC CHJIBI

29. Ha teno B Teuenne 2 muH nerictByer cuia S H. KakoB uMItynbc cuisbl:
a) 600 H-c
6) 60 H-c
B) 6 H-c

30. Kax HaspiBaercs gusnyeckasi BeIMurMHa, paBHasi OTHOIIECHUIO PaObOThI K MHTEPBATY
BpPEMEHH, 32 KOTOPHIN Ta paboTa COBEpIIICHA:
a) KUHETUYECKasi YHEPTUs
0) MOIIIHOCTH
B) pabota

KonTtpomupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;




Kaoum Kk Tecram:

Ne ponmpoca 1/2(3|4|5/6(7|8(9(10|11(12|13|14|15|16|17|18|19]|20
al6|/B|la|B|6|B|6|B|6 |2a |6 |a |B |a |6 |B |6 |B |6
IIpaBuJabHBII
0TBET
Ne Bonpoca 21 22 23 24 25 26 27 28 29 30
a 6 B 6 B 6 a B a 6
IIpaBUIbHBINA 0TBET

Kpurepun ouenku:

— «2» BBICTABIISICTCS OOydJaroIemMycs, eciu Habpan meHee 12 6aios,;

— «3» BBICTaBIsIETCS oOy4Jaronemycs, 3a 13-17 6aos,
— «4» BBICTaBIsIETCS OOy4aromemycs, 3a 18-24 6aos,

— «5» BeICTaBIIsIETCS O0y4aromeMycs, 3a 25 u 0osiee 0aioB.

3aganusa s caMmocTosTe/ibHOM padoThl (CP)

Tembl 3cce (pedeparoB, 1OKIAT0B, COOOILICHU)

1) 3aKOH COXpaHCHHUS UMITYJIbCA.
2) PeakTHBHOE JBVIKCHHE.

3) 3akoH COXpaHEHHs MOMEHTa UMITYJIbCa.

4) Mexanudeckas paboTa ¥ MOIIIHOCTb.
5) KuneTtnueckasi SHEPTHSL.
6) IloTeHnMaIbHAS SHEPTHS.

7) 3aKOH COXpaHECHUS MEXaHHMUECKOM SHEPTHH.
8) PaboTa CHIIbI TSXKECTH U CHJIBI YIIPYTOCTH.

9) KoHcepBaTHBHBIC CHIIBI.
10) [IpumeHEeHKE 3aKOHOB COXPAHEHUSI.

11) Hcnonb30BaHHE 3aKOHOB MEXAHWKH I OOBSICHEHHUS JIBMKCHHUS HCOCCHBIX TEl W
JUISL Pa3BUTHUSI KOCMUYECKUX HCCIIEIOBaHUM, TPAHUIEI TPUMEHUMOCTH KJIACCUUYECKOM

MCXaHHKH.

12) [IpakTuyeckoe NpUMEHEHUE (DU3MUYCCKUX 3HAHHWKM B TOBCCIHEBHOW JKU3HU JUIS

HCII0JB30BaHUA IMPOCTBIX MCXAHU3MOB, HHCTPYMCHTOB, TPAHCIIOPTHBIX CPCACTB.

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

JIP4, JIP23. JIP30

Kpurepuu ouenku:
OtMmeTKa «5»

ITOJIHO PACKPBITO COACPIKAHNEC MATCPpHaAJIad

YCTKO U MPAaBUJIIBHO AaHbI OIIPCACIICHUS U PACKPBITO COACPIKAHNEC HOHHTHﬁ, BE€PHO

HCIIOJIBb30BaHbI HAYYHBIC TCPMHWHBI




=

AJI1 10Ka3aTCJIbCTBA MCIIOJb30BaHbI PA3JIMYHBIC YMCHM A, BBIBOJbI U3 H8.6J'IIO,Z[CHI/II‘/JI,
OIIBITOB
OTBECT CaMOCTOHTeHBHBIﬁ, HCITOJIB30BAaHbI PAHCC HpI/IO6peTeHHI)Ie 3HaHU.

OtMmeTka «4»

PacCKpBITO OCHOBHOE COJIEpyKaHUE MaTepHuaia

B OCHOBHOM IIPaBWJIBHO JIaHBI OMPECJICHUS MOHATUH W UCIIOJIb30BaHbl HAY4YHBIE
TEPMUHBL.

OTBET CaMOCTOSTEIILHBIN

OTIPENICIICHUST TIOHATUN HEIOJHBIC, JIONYIICHbl HE3HAYWTENbHBIC HapyIICHUs
MOCJIEA0BATEILHOCTH M3JI0’KEHUS, HEOObIITNEe HETOUHOCTH IPH HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000O0IIEHUAX

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

Otmetka «3»

YCBOGHO OCHOBHOE COJIEpKaHHE€ y4eOHOro wmarepuana, HO  H3JIOKEHO
(dbparMeHTapHO, HE BCET/1a MOCJIeI0BATEIHHO

ONpEICJICHHS TOHSATUN HETOCTATOYHO YETKUE

HE WUCIOJb30BaHbl B KadyeCTBE JIOKA3aTeJIbCTBA BBIBOJLI W 00OOIIECHUS U3
HaOJI0JICHUM, TOMYIIECHBI OMMOKY MPU UX U3JI0KEHUU

JOMYIIEHBl OIMOKM W HETOYHOCTH B MCIOJB30BAHUU HAYYHOU TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUI

NpPaBUJIbHBIE U YETKHE OTBETHI HA BOINPOCHI HABOASIIETO W KOHKPETU3UPYIOLIETO
xapakTepa (Io3UIMs KPUTHUK)

OTMmeTKa «2»
OCHOBHOE COJIEp>KaHHE Y4eOHOTO MaTepualia He pacKpbITO
HE JIaHbl OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JIOMYIIEHBI TPyOble OIMMOKKM B ONpEEICHUM TMOHSATUH, TMPH HCIOIH30BAHUU
TEPMUHOJIOTHH.

KonTpoabnas padora Nel

IIo pa3neny «MexaHuka»
Bapmuanr 1
Cdopmynupyiite nepBbiii 3aKk0oH HpioTOHA.
MOTOIMKINCT Hayald JIBUKEHHE C MOCTOSHHBIM yCKOpeHuem 1 M/c?. Onpenenute MyTh,
KOTOPBIN MPOIIET MOTOLMKIIUCT O TOTO MOMEHTA, KOT/Ia €ro CKOPOCTh cTajia 36 Km/4.
ITo BrOpomMy 3akoHy HbOTOHA ompenenuTe yCKOpEeHHE Tela, BbI3biBaeMmoe cuiion 90 H;
Macca Tena 45 Kr.
JIBa xopabsist maccoir 50000 T kaxaelii CTOSAT Ha peije Ha paccTOSHUM 1 KM OAMH OT
npyroro. KakoBa cuiia NpUTSKEHUS MEXITY HUMHU?



=

=

Teno, nBHXYyIIEecs: CO CKOPOCThIO 4M/C, UMeeT KMHeTH4YecKyr sHepruto 16 JIx. Haiitu
Maccy 3TOro Tena.

Bapuanr 2

CdopmymupyiiTe 3aKOH BCEMHUPHOTO TATOTCHHSI.

3a Kakoe BpeMms aBTOMOOWJIb, JBUTasCh U3 COCTOSIHUSI MOKOsI ¢ yckopeHuem 0,6 m/c?,
npouaet 30 m.

Cuna 60 H coo6maer Tenmy yckopenue 0,8 m/c?. Kakast cuia coOOIMT 3TOMY TeIy
ycKopeHue 2 M/c??

Brruncnure cuny nputsbkeHus: yenoBeka Maccod 80 kr k CounHiyy, ecnin macca ConHna
paBHa 1,99- 10* KT, a pacctosinue ot 3emuu Ao ComnHia cocrasiset 1,5 10° kM.

Teno, maccoit 3 kr o0nagaeT moreHHaIbHON sHeprueit 60 Jx. Onpenenure BbICOTY, Ha
KOTOPYIO TOAHSATO TEJIO HAJl 3eMJIEH.

Bapuanr 3

ChopmynupyiiTe 3aKOH COXpPaHEHUS] YHEPTHH.

Tertoxon, IBUTasiCh U3 COCTOAHUS MOKOS ¢ yckopeHuem 0,1 m/c’, mocTuraet ckopoctH 18
KM/4. 3a KaKkoe BpeMs 3Ta CKOpPOCTh JoCTUTrHyTa? Kakoii myTh 3a 3TO BpeMsl poiaeH?

C KakuM yCKOpEHHUEM JIBUTajICcs IPpH pa3dere peakTUBHBIA caMmojeT Maccoit 60 T, eciiu cuiia
Tsiru aBurareneit 90 kH?

C xakoil cumnoil mputsaruBaetcst JIyHo#l rupst Maccoil 1 Kr, HaxonsIIascs Ha MOBEPXHOCTH
JIyrsr. Macca JTynbt paua 7,3 - 10% kr, a ee paguyc 1,7-10° cm?

KakoBa kuHeTHueckasi 3Heprusi KocMudeckoro kopabiusi cepuu «Coro3» npu JBUKEHUU IO
opOuTEe CO CKOPOCTHIO 7,8 KM/C, eciu Macca Kopabis 6,6 T?

Bapuanr 4

Cdopmynupyiite Tpetuit 3akoH HeroToHa.

ITyna B crtBOJIe aBTOMara KanamHukoBa ABHXKETCA C yckopeHuem 616 km/c’. Kaxosa
CKOPOCTb BBLJIETA ITyJIH, €CJIN JIJIMHA cTBoJa 41,5 cm?

Teno maccoit 4 kr moj AeHCTBUEM HEKOTOPOU CHIIBI MMPUOOPENIO YCKOpEHHe 2 m/c’. Kakoe
yCKOpeHue npuodpeTaeT Tejao maccoit 10 Kr moj AeiicTBUEM TaKOU K€ CUJIbI?

C kako# Cuol MPUTATUBAIOTCA IPYT K APYTry JBa T€Jla MACCOM MO S5 KI, €CJIM PACCTOSTHUE
MEXK]ly UX LIEHTpamMu Macc paBHO 20 m?

Teno nonusanu Ha BeIcOTY 0,6 M Hax 3emueit. [Ipu 3ToM 0HO 00Ja7aI0 MOTEHIIMATBEHOMN
sHepruel paBHou 42 /. Onpenenute Maccy Tena.

Kontpomupyemsie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-T1.7.;

Kputepuu ouenku:

- «5» CTaBUTHCS 32 PabOTY, BBHIIIOJHEHHYIO MOJHOCTHIO 06€3 OIMMOOK U HEJ0UETOB.

- «4» CTaBUThCA 3a PabOTy, BHITIOJIHEHHYIO MOJHOCTHIO, HO TIPU HAJIWYMU B HEMl He Oosee
OJIHOM rpyOo# 1 0HOM HErpyOoil OIMOKHK M OJTHOTO HeJoueTa, He 00Jiee TPeX HEeJOUETOB.



- «3» CTaBUTBCS, €CIIM CTYACHT MPAaBWIBHO BBHIMIOJHWII HEe MeHee 2/3 Bceil paboThl WU
JOTMYCTHII HE 0oJiee O HOM TpyOOii OIMOKU M ABYX HEIOYETOB, HE OoJiee OJHOU IrpyOoi u
oJlHOM HerpyOoil ommOKku, He OoJjiee TpeX HEerpyObIX OMIMOOK, OAHON HETrpyOoil OMIMOKU U
TpeX HEJO0YETOB, MPU HANUYUU 4-5 HEJJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIO OIMIMOOK M HEJOYETOB MPEBBHICHIIO HOPMY OLEHKU «3» WU
MPABUJIBHO BBIIIOJIHEHO MeHee 2/3 Bcelt paboThI.

Paznen 2. MoJsiekyJasipHasi GU3MKa 1 OCHOBbI TEPMOJAMHAMHUKH

Tema 2.1. OcHOBBI M0J1€KYJISIPHO-KMHETHYECKOH TEOPUH ra30B

YcrHblii onpoc (YO)

1. KakoBa nens monekynspao-kunernueckoit reopun (MKT) ctpoenus Bemecta?

2. HazoBure ocHoBHbIE nTon0xeHust MKT.

3. [IpuBenute mnpuMepsl (U3MYECKUX SIBICHUN, KOTOPBIE SBISIOTCS KOCBEHHBIM
JI0Ka3aTeJIbCTBOM CYLIECTBOBAHMS aTOMOB U MOJIEKYIL.

4, Kakue »skcrnepuMeHTadbHBIM (PaKThl MOATBEPKAAIOT CYIIECTBOBAHUE MOJCKYII
(aToMOB)

5. [IpuBenuTe cpaBHEHMS, MO3BOJISIOIINE MTPEACTABUTH, HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MaJibl.

6. [IpuBenuTe cpaBHEHUS, TO3BOJISIOLIME PEICTABUTH ,HACKOJIBKO MOJIEKYJIbI (aTOMBI)
MHOTOUYHCIICHHBI.

1. JlaiiTe onpeAeneHrne KOJINYeCTBA BEIIECTBA.

8. KaxkoBa equnauma xoandecrsa Bemiectsa B CHU?

9. Cdopmynupyiite ornpeaesieHne mocTossHHOW ABoraapo. Yemy ona paBHa?

10. Tlouemy mocrosiHHas ABOTraJpo OJIMHAKOBA JIJIsl TFOOOTO BEIecTBa?

11.  Jlaiite onpeneneHue MoisapHoil macchl. KakoBa ee equnmuia B cucteme CU?

12.  Kak cBsizaHbl MOJIIpHAsi U OTHOCUTEbHAS MOJICKYJIIpHAs MacChl?

13. TlpuBenute npumepsl GUINIECKUX SBICHUIN, KOTOPBIE SBISIIOTCS JOKA3aTEIbCTBOM
JIBIKEHUS MOJICKY L.

14,  Jlavite onpeneneHue nuddys3uu.

15. IlpuBenute npumepsl npuMeHeHus qudy3un B Ipupoie, TEXHUKE, U KU3HU
yeJioBeKa

16. IlpuBenute npumepsl GU3NUECKUX SBICHUIN, KOTOPBIE SBIISIIOTCS JOKA3aTEIbCTBOM
B3aMMOJICUCTBHS MOJIEKYI.

17.  KakoBa npupoaa MexXMOJIEKYJIIPHOTO B3auMoieicTBUA? Ha Kakux pacCTOSHUAX
TIPOSIBIISIFOTCS OTH CHJIBI?

18. HazoBuTe OCHOBHBIE arperatHble COCTOSIHUA BelecTBa. Kakue nameHneHus
IPOUCXOAT B BellleCTBE IpH (Pa30BbIX Mepexoaax?

19.  Kak nBuxyTcst MOJNEKYJIbI ra3a?

20.  [aiiTe onpeneneHus uaeaabHOro rasa.

21. Ilpu xakux ycCIOBHUSAX peajbHbIE T'a3bl BEAYT ceOsl MOA0OHO UAeaTbHOMY Tra3y?

22. HazoBure (pu3nueckre BeIMUNHBI, KOTOPBIE SBISIOTCA MUKPOCKOIINYECKUMU

napamMeTpaM UACaIbHOTO rasa.



23.

HazoBute (1)I/IBI/I‘IGCKI/IC BCIIMYMHBI, KOTOPBIC ABJIAIOTCA MAKPOCKOIITMYCCKUMU

mapamMcTpaMu UACAJIBHOIO Ira3a.

24,

B ueMm npuurHa naBieHus raza?

Kontpomupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun ouenku:
OtmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCPpHUAJIa

YCTKO U IIPABUJIBHO OaHbI OIPCACICHUA U PACKPBITO COACPIKAHHNC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

AJI1 1O0Ka3aTCJIbCTBA HCIIOJIb30BAHBI PA3JIMYHBIC YMCHUS, BBIBOJBI M3 Ha6J'HOI[€HI/II71,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEPKaHUE MaTepraa

B OCHOBHOM MPAaBWJIBHO JAaHbl ONPEAECICHUS] MOHATUM M HCHOJIb30BaHbl HAay4YHBIC
TEPMUHBL.

OTBET CAMOCTOSITEIbHBIN

OmnpeAeiCHUs] TMOHSATUM HEMOJHBIE, JOMYIIEHbl HE3HAUYUTEJbHBIC HapyIICHUs
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOJbIINE HETOYHOCTH MPU HUCIOJIb30BAHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX U 000OIICHUAX

MpaBWIbHBIE W YETKHME OTBEThI HA BOIMPOCHI YTOUHSIONIETO XapakTtepa (MO3UIIMs
MTOHUMAFOILINIA )

OrMmeTka «3»

YCBOEHO OCHOBHOE COJIep)KaHHEe Y4eOHOTo MaTepHasa, HO U3JI0KEeHO (hparMeHTapHo,
HE BCerja Mocjie10BaTeNIbHO

OTIpE/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE WCIOJB30BaHbI B KAadeCcTBE [OKA3aTelIbCTBA BBHIBOJABI M 00OOMIECHUS U3
HaOJI0/ICHUH, TOMYIIEHBI OUIMOKH MPU UX U3JI0KECHUH

JIOTIYIIEHbl OINMOKM M HETOYHOCTH B MCHOJIb30BAaHUU HAYyYHOM TEPMHUHOJIOTHUH,
OIPEJICIICHUE TTOHSITUIA

MpPaBWIbHbBIE U YETKUE OTBEThI Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UIMs KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepKaHUe y4eOHOro MaTepuasna He pacKpbITO
HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYUIEHbl TpyOble OIIMOKM B ONPEJCICHUH TMOHSATUM, MPU HUCHOJIb30BAHUU
TEPMUHOJIOTUHU.



3aganus 1 camMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedeparoB, 1OKIAT0B, COOOLICHU)

CoNoOk~wNE

bpoyHoBCKOE nBMkKEHHUE.

Cuiibl ¥ SHEPTUST MEKMOJIEKYJIISIPHOTO B3aUMOJICUCTBUS.
CrpoeHnue razo00pa3HbIX, )KUAKAX U TBEPJIX TEIL.

WneannHbIN Ta3.

JlaBiieHue rasa.

OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH Ta30B.
TemnepaTypa u €e U3MEepeHUE.

AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.

. TepMmoanHamuueckas MIKajia TEMIEPATYPHI.

10 CkopocTy IBM>KEHUS MOJIEKYJT U UX U3MEPEHHUE.
11.N3onpoiiecchl U Ux rpaduk.

12.T"a30BBIC 3aKOHBI.

13.YpaBHeHUE COCTOSIHHSI HICATBHOTO Ta3a.

14 MoumnsipHas ra3oBasi IOCTOSTHHA.

Kontpomupyemsie kommnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;

Kpurepun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MATCpHUalIa

YCTKO U IIPABUJIBHO OAdHBbI OIIPCACICHHUA W PACKPBITO COACPIKAHHC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

I JO0KAa3aTCJIbCTBA HMCIIOJIB30BAHbI PA3JIMYHBIC YMCHUS, BBIBOJBI M3 H&6HIOI[€HI/IIZ,
OIIBITOB

OTBCT CaMOCTOHTeHBHLII\/JI, HCIIOJIB30BAHbI PAHCC HpI/IO6p€TeHHI>Ie 3HAaHU:.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEp:KaHME MaTepralia

B OCHOBHOM MPAaBWJIbHO JaHbI OMPEAECICHUS] MOHATUN W HCHOJIb30BaHbl HAY4YHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpEeNIeNICHUs] TOHATHII HEMNOJIHbIE, JIONMYIIEHbl HE3HAYUTEIbHbIC HapYIICHHS
MOCJICIOBATEIbHOCTH M3JI0KEHUSI, HEOOJbIINE HETOYHOCTU IMPHU HUCMOJIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

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

OrMmeTka «3»

YCBOEGHO OCHOBHOE COJIep)KaHHEe Y4eOHOTO MaTepHasa, HO U3JI0KEHO (pparMeHTapHO,
HE BCEr/Ia MOCjIe10BaTeIbHO



e omnpeaeNeHHs MOHATUI HEJJOCTATOYHO YETKHUE

e HE WCMOJb30BaHBl B KayeCTBE JOKa3aTelbCTBA BBIBOABI M O0OOIICHHUS U3
HAOII0/ICHUH, TOMYIIEHBI OUTMOKH MPU UX U3JI0KECHUH

® JOMyIIEHbl OMMUOKM M HETOYHOCTH B HCIOJIB30BAHUM HAYYHOH TEPMHUHOJIOTHH,
OTIpe/IeIeHUE TTOHITUI

® [paBWIbHBIC M YETKHE OTBETHl HAa BOMPOCHI HABOMALICTO M KOHKPETH3UPYIOIIETO
xapakTtepa (O3ULMsS KPUTHK)

OrMmeTka «2»
® OCHOBHOE COJIepKaHKe YI4EOHOT0 MaTeprasa He PaCKpPhITO
® HE JaHbl OTBETHI HA BOIIPOCHI HABOJISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa

¢ JOIIYHICHBI FPY6BI€ OIIMOKN B OIIPCACIICHUU HOHHTHﬁ, IIpu HCII0Jb30BAHUU
TCPMHUHOJIOTHH.

JlabopaTopHbie padoThI

JlaGopaTopHnasi padora Ne 1
N3yuenune n300apHoOro nmpouecca (onbITHasi mpoBepka 3akona I'eii-JIroccaka, boisa -
MapmuorTa)

Heab padoThI: SKCIEPUMEHTAIBHBIM YTEM MPOBEPUTH BEPHOCTH 3aKoHA [ 'eil-
JIroccaka (10ka3ath MOCTOSHCTBO oTHOMICHHs V/T 1151 TaHHON MacChl rasa).

O6opynoBanusi: BupryansHas nadoparopus «lccinenoBanue n3o0apHoro mpoiecca
B razax»
- http://efizika.ru/html5/18/index.html.

VYcranoBka MojaenupyeriadopatopHyio paboty «llpoBepka 3akoHa H300apHOTO
npouecca I'eit-JIroccakar.

Kparkas Teopust

B 1802 rony, ¢paniysckuii yuensii XKozed Jlyn I'eii-JIroccak omyOmukoBai3akoH
OTIpEICIISIONINI 3aBUCUMOCTh 00BbEMa ra3a OT TEMIIEPATYpPhI PU MOCTOSHHOM JaBJICHUU U
HEM3MEHHOW Macce. M300apHbIil mporecc - 3TO MPOIECC MPU KOTOPOM HM3MEHSETCS
COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBI IIPU MOCTOSIHHOM JaBieHuH. Eciiu nepeBoauTh ¢
IPEYECKOro TO JOCIOBHO IMOJTydaeTcs:1SOS — paBHbIN 1 baros — tsokecth, Bec. CTEKISTHHBIN
COCYJl 3alOJHEH OMNpPEIECICHHBIM ra3oM, W 3TOT COCYJ MPHUCOECAMHEH K MPOJ0JIroBaTOU
CTeKJIsIHHOM TpyOke. Kameit pTyTu 3akymnopeH ras3 B 31oil TpyOke. B cneacTBuum Toro, 4ro
TpyOKa HAXOJIUTCS B TOPU30HTAIBHOM pACIIOJIOXKEHUH, IaBICHUE B COCY/€ MOCTOSHHO
ocTa€Tcs paBHbIM arMmochepHomy. Temreparypa raza ysenumuuBaercs ot 0 go 100°C.
VYBueTh M3MEHEHHE O0BbEMA MOXXHO IPU IMOMOIIM KalelabKh PTYTH, KOTOopas OyAeT
MepeMeIaThCsl MO CTeHKE CTEeKIsiHHOW TpyOku. I'eii- Jltoccak u3mepsni oObEM rasa B
unreppaine temmeparyp ot 0 go 100°C. Mccnenyst paznuyHble Ta3bl OH MOJIYYMII JJISI HUX

CJICYIOIINe 3HAYCHUS TeMIIepaTypHoro koddduimenta o0beémHoro pacmmpenns o = (V —
Vo )/ Vo - L
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Tabnuma 2.1. TemneparypHbiii K03QGUIIUEHT 00bEMHOTO PACIIMPEHUS Ta30B

I'a3 Temmeparypubiii K03 duiment 06bEMHOrO0 pacmpenus, 1/°C
Boznyx 0,003671
Bonopon 0,003661
Oxuch azora 0,003720
Huan 0,003877
CO2 0,003710
CO 0,003669
SOz 0,003903

[Tonyuus Takue nanuele, I 'en-JIroccak caenan cienyronme BbIBOIBI:

a) TpU OJMHAKOBOM TIOBBIIICHUH TEMIEpPaTyphl, BCE Ta3bl M TNapbl OJUHAKOBO
PaCLIUPSIOTCS;

0) /U BcexX ra3oB yBelnueHHe 00bEMa B MHTEpBAJIE TEMIEpATyp OT TeMIepaTypbl TasHUs
JbJIa 10 TEeMITEpaTypsl KurieHus Bojbl paBHO 100/26666mepBoHadanbHOr0 00bEMa.

Takum o00pa3zom, Ha ocHOoBaHWUM HaOmoaeHuit [ei-Jlroccak yCTaHOBWIJI 3aKOH:
OTHOCHUTEJIbHOE U3MEHEHHE 00bEMa ra3a JaHHOM MaCChl MPU MOCTOSHHOM JIaBJICHUH TIPSIMO
IPONOPIMOHAIEHO W3MeHeHuto Temreparypsl t. (V — Vg)/Vo = a-t,rme o — TemmnepaTypHBIit
KO3 GULIMEHT 00BEMHOIO PACHIMPEHUS, YUCICHHO PaBHBIA OTHOCUTEIHLHOMY U3MEHEHUIO
0o0bEMa ra3a npu U3MEHEHHUH ero temmnepaTrypbl Ha 1 rpagyc. OnbIT MOKa3bIBAET, UTO MPHU
MaJIbIX IUIOTHOCTAX KO3(P(ULIHUEHT 00BEMHOIO pacIupEeHUs OJIMHAKOB ISl BCEX Ta30B: O =
1/273 1/°C. C touku 3penuss MKT stor (akT 0OBSICHSIETCA TEM, YTO MOJEKYJbl Ta3a
HaxoJSATCA B CpeJHEM Ha OOJIBIIMX PACCTOSHUSIX JPYr OT Jpyra, U OCOOCHHOCTH
MEKMOJICKYJIIPHBIX CUJI JIJIs1 pa3IMYHBIX Ta30B B ATUX YCJIOBHUSAX HE CKa3bIBAIOTCA. 3aKOH
MOxHO 3amucaTth B Bujae: V = Vy(1 + at). O0bEM maHHOIN Macchl Ta3a MpU MOCTOSHHOM
JABJICHUM MEHSETCSI IMHEMHO MPU U3MEHEHUU TEMITEPATYPHI.

Ecnmu mpomomkute u300apy B 00JacTh HHU3KUX TEMIIEpaTyp, TIAe HU3MEPEHHS He
MPOBOAWINCH, TO TpsiMas IEPECEKaeT OChb TEMIEpPaTypbl B TOYKE, COOTBETCTBYIOLIEH
00bEéMy, paBHOMY Hymr0. OJHAKO, ATO €Ile HE 3HAYHUT, 4TO 0O0BEM raza JEUCTBUTEIIHHO
oOpamaercss B HOJMb. Bemp Bce Ta3bl MpuU CHUJIIBHOM OXJIQKICHUM TPEBPAIIAIOTCS B
JKUIKOCTH, a K KUJIKOCTSIM HU 3aKOoH bouns — Mapuotra, HU 3akoH ['ei-JIroccaka He
NpUMEHUMBI. PeanbHble Tra3bl MOJYUHSAIOTCA OCHOBHBIM Ta30BbIM 3aKOHAaM JIWIIb
MPUOIMHKEHHO U TEM MEHEE TOYHO, YeM O0JIbIlIe TIJIOTHOCTh Ta3a U HUYXKE €ro TeMIeparypa.
["a3, KOTOPBIN B TOUHOCTH MOUMHSCTCS TA30BBIM 3aKOHAM, Ha3bIBAIOT UACATIbHBIM.

B MonekynspHO-KMHETHYECKOW TEOPUU MOJENb «HUCaTbHBINA Ta3» YIOBJIETBOPSET
CIEAYIOIIUM TPEOOBAHUSM:

1. 00BEM BCEX MOJIEKYJ ra3a MHOT'O MEHbIlIe 00bEMa COCy/a;
2. CWJIbI IPUTSHKEHUSI MEXK]Ty MOJIEKYJIAMH MaJlbl, U UMU MIPEHEOPEraroT;
3. MOJIEKYJIbl B3aUMOJAEUCTBYIOT TOJIBKO MPU COyAApEHUH (yaap yupyruii), npu

STOM JEUCTBYIOT CHJIbI OTTAIKUBAHUS;
BpPEMS CTOJKHOBEHHSI MHOTO MEHbBIIIE BPEMEHH MEXAY CTOJKHOBEHUSIMHU. TOT ¢akt, 4ro
YUCJIEHHOE 3HAY€HUE  TEMIIEPAaTypHOIO Ko3punueHTa 00bBEMHOTO
paciiipeHusi B TMPEACTbHOM Cllydyae MalbIX IUIOTHOCTEM OJMHAKOBO Ui BCEX Ta3oB,
MO3BOJIAET YCTAHOBUTH TEMIIEPATYPHYIO IIKAITy, HE 3aBUCSIIYIO OT BEIIECTBA, — UACATHHYIO



ra3oByIO IIKaJIy TeMIepaTyp.

B3sB 3a ocHoBy mkamy llenbcus, MOXHO ONpENEIUTh TEMIIEpATypy U3
cootHomenus: t = (V — Vo)/Vy, tie V — 00BéM Taza mpu 0°C, a V — ero o0bEM mipH
temriepatype t. Tak ocCyiecTBisieTCs OINpeaeieHUe TeMIepaTypbl, HE 3aBUCSIIEE OT
BEIIECTBA TEPMOMETPA.

[IpenenbHyto Temmeparypy, Hpu KOTOpOH OO0BEM HIACANbHOTO Tra3a CTAHOBHUTCS
pPaBHBIM HYJIO, MPUHUMAIOT 3a aOCOJIOTHBIM Hylb TemiiepaTypbl. Haliném 3naueHue
abcomoTHOro HyJs 1o mkane Llenbcus. [lpupaBarBas 00bEM VK HYJIO U YUUTBIBASI, YTO O
= 1/273 1/°C, moayuum: 0 = Vo(1 + 1/273-t). 1 moimydaeM, 4TOo aOCONIOTHBIA HYJb
Temreparypsl paBeH: t = — 273°C. Drto npeaenpHasi, camasi HU3Kasi TeMIepaTypa B IPUPO/IE,
Ta «HAUOOJIbIIASL UK TOCJEAHSS CTENEHb X0JI0/1a», CYIIeCTBOBAHUE KOTOPOM MpeicKka3ai
JIoMOHOCOB.

Takoit yu€HbIi kak YwuibsiM KenbBuH U3 AHIIMH, BBET aOCOJIIOTHYIO IIKAIy
temneparyp. HyneBas temmeparypa mo mkaine KenpBuHa paBHa aOCOJIIOTHOMY HYJIIO, a
eAVHMIIA TEMIIepaTypbl 1O ATOW MIKajme - rpaaycy mo mkaie llembcus, W3 3a 3TOTO
abcouiroTHas Temriepatypa 7' cBs3aHa ¢ TeMrieparypoit o mkane Llenscusdopmynoii: 7 =t
+ 273°C, mpuuém 1°C = 1 K. Ecimu mocMOTpeThb C TOYKH 3pEHUS MOJICKYJSPHO -
KHHETHYeCKOW Teopuu, To moiydaercs, uto 7 = 0 K, u TeruoBoe IBMKEHHUE MOJIEKYII
MIpeKpaIaeTcs.

C nomomursto mkansl KenpBuHa, 3akoH [eii-Jlroccaka MOXKHO 3aluCaThIIPOIIIE:

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

OO0BEM Ta3za JaHHOW MacChl TIPU TMOCTOSIHHOM JaBJCHUHM TMPSMO IPOTOPIIHOHAICH
aOCOJIFOTHOM TeMIIepaType.

CrnenoBaTelbHO OTHOIIIEHHE OOBEMOB raza OJHOM M TOW K€ MacChl B Pa3IMYHBIX

COCTOAHUAX IIPU IIOCTOAHHOM OABJICHHUH PaBHO OTHOIICHUIO a6COHIOTHI>IX TCMIICPATYP:
V1/ V2 = T1/ Tz.

Tabnuua 2.2. XapakTepucTHKH H300apHOTro mpoliecca

[locTOsTHHBIM HasBanue CBsI3b MEXIY OOBbscHEHUE CBS3U MEXKIY
rmapameTp M30Ipoliecca TpyruMu napamMeTpaMu ¢ TOYKH 3PEHUS
rapamMeTpamu MKT
P = const mpu m= [M306apusr1ii mportecc V / T = const; V1 [PocT Temneparypsl 03HadaeT
cost. (3axoHI eli-JIroccaka, Ty = o/ T»:V1/ |yBenudeHHe cpeHeld KUHETUYECKOM
1802 rop). Vo =Tyl To. HDHEPTUH TETIJIOBOTOIBUKCHUS

MOJIEKYI ra3a. UToObl moaIepKuBaTh
IMaBJIEHNE TTOCTOSTHHBIM, HEOOXO0TMMO
HE JOMYCTUTh YBEIUUYCHUS YKCIia
Y1apoB O €IMHULY TUIOLIaN
MOBEPXHOCTU CTEHKU




p(V) p(7) V(T)
H300apHEBIH X "
P ‘ T; P Vv, Va
» =const, pi
174 | 7 Z /
— =const 0 0| % 0| 3
T ' v : T 7
T;< T Vi<V P1< p
H30XOPHBIH s
P P S
V P!
V = const, T T i
P~ const 0 0 -
T - : 1 > > 0
) ! p G
T,<T» Vi< V, P11 < p2
H30TepMHYeCKHH
P P4 .
T = const,
pV =const Vi « Pi P2
9 = 0| E o | |
> | > ; SO S B
V . s
1)< Ty Vi< Vi | pr<pa T
Xoa padoTsl
1. 3amycTUTh BUPTYaJIbHBIN cTeH - hitp://efizika.ru/html5/18/index.html
2. YcTaHOBUTH HauajdbHbBIE TTAapaMEeTphl Ta3a: JnaBiieHue Py, Temmnepatypy to
3. u 00BeMm V.
4, BriOpaTh asig ucciaeoBaHusl ra3 U3 MsTH BO3MOXKHBIX: BO3/YyX, alleTUJICH, METaH,
aproH, YTJIEKUCIIBIN ras.
S. Haxatp Ha kHOTNIKY «IIyCcK» st Hauama HarpeBaHus rasa.
6. [Ipr HOCTMXKEHUU KpATHBIX TEMIIEpATyp WX HABJIICHUH OCTaHABJIMBATHLHArPEB
kHomKOM «Ilay3a».
7. CHATh MOKa3aHUs yCTaHOBUBILErocs oobeMa raza Vi u temnepaTypsl {j mHalTH
otuomenue Vi [T;.
8. [IponomkuTh HarpeB, HaXaB Ha KHONIKY «IIyck».
9. BHoBb ocTanaBinuBaTh HarpeB KHONKOU «IIay3a».
10.  3amucare 3HaueHus KOHEYHOro oOwema V; 1mpH YBEIUYECHUN
TeMIiepaTypsl T;.
11. Haiitu otnomenuss V; /T; u yOenuTbcs B MX NPUMEPHOM DPAaBEHCTBE, T.C. B
crpaBeUIMBOCTH 3aKoHa [ en-JIroccaka.
12, OnpenenuTh  OLIGHKY aOCOJNIIOTHOM W OTHOCUTEIBHOM  MOrpelHOCTeR
U3MEPEHUSL.
13. JlaHHBIE UCCTIeI0OBAHUS 3aHECTH B TaOJIHILY.
Ne | r M, m, HauansHable mokazarenu Koneunsie mokazarenu Vil | Vol | A(VI g(V/
, a3 | Kr/MoIl | Kr Ti, | To, T), T,
o/ b (Mac | MY | MUK | o
i (Momsp | ca K K
Has rasa
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Mmacca) | )

PO, Vo, t0, °C To,K | Pi,xlla | Vi, ti, °C Ti, K

klla M (temmepa | (Temmepa | (maBne | M (temmepa | (Temmepa

(naBne | (00B | Typamo Typa HHE) (00B | Typamno Typa

HHE) eM) Ienscuu | KenbBun eM) Lenscuu | KenbBun
) ) ) )

CdhopmynnpoBaTh BHIBOIBI.

KonTposibHbIe BOpochI
1. 3anuiuTe OCHOBHBIE MPHOOPHI W 00OpYyIOBaHUE HEOOXOIUMBIC JUIS
IPOBEACHUS JAaHHOM paOOTHI.
Paccka3zate B ueM cocTout 3aKkoH I en-JIroccaka.
B yeM otimmume n3o0apHOTO mporecca OT APYrux U30MPOIIECCOB.
Kakum TpeOoBaHUSAM YJIOBIETBOPSIET MOJEIb «HJI€ATBHOIO» rasa B
MOJIEKYJISIPHO - KHHETHYECKOW TEOPHUHU.
5. Kro BBEN abcomoTHyo mkany temmneparyp? Yem sTa nikana OTIMYaeTcs: OTIIKAIIbI
o [enscum.
6. M3 dYero CcOCTOMUT 3SKCHEpPUMEHTalbHAs YCTaHOBKA JaHHON JabopaTOpHOMN
paboTh? OnuUIIKMTE NpeIHaA3HAUYCHUE KXKI0T0 U3 HUX.
7. 3anuimTe OCHOBHBIE TPUOOPHI U 000PY0BaHUE, HEOOXOAUMBIE IIISIIPOBEACHUS
JAHHOU paboTHI.

Hown

Kontpomupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun ouenku:

— OmeHka «5» CTaBUTHCS, €CJIM YYAIIMKACA BBIMOJHIET pabOTy B TOJHOM O0BEME C
COOJI0/IeHEeM HEOOXOJMMOM TOCIeN0BATEILHOCTH TPOBEACHUS OMNBITOB M W3MEPCHHI,
CaMOCTOSTENILHON pallMOHATBPHO MOHTHPYET HEOOXOIMMBIE O0OPYIOBAHME;, BCE OIBITHI
MPOBOJUT B YCIOBHSAX M pPEKUMaX, OOCCICUMBAIONIUX IMOJYyYEHHUE TMPaBUIBHBIX
pE3yNbTaTOB U BBIBOJOB; COOMIOAAET TPeOOBAHMS MpaBUil OE30MACHOCTH TPYJa; B OTUETE
MPaBUJILHO M aKKypaTHO BBHITIOJNHSET BCE 3alMCH, TaOJIUIbI, PUCYHKH, YEPTESIKH, TPaPUKH,
BBIYHCIICHHUSI; TIPABWIJIBHO BBITIOJHSET aHAJIN3 MTOTPEITHOCTEH.

— OreHka «4» CTaBUTCS, €CJIU BBIMIOJHEHBI TPEOOBAHUS K OLICHKU «5», HO OBLIN JOMYIICHBI
JIBa-TpHU HeJ04eTa, He OoJiee 0HOM HerpyOo OITMOKHA U OJTHOTO HEJI0YeTa.

— OueHka «3» CTaBHUTCA, €CTU PadOTa BBINOJHEHA HE MOTHOCTHIO, HO 00BEM BBHITIOJTHECHHON
YacTH TaKOB, IO3BOJISICT IMOJYYUTh MPABUIBHBIE PE3YNIbTAaThl W BBIBOJBI: €CIM B XOJIE
MIPOBE/ICHMS OTBITA M U3MEPEHU I OBLIH TOMYIIEHBI OITHOKH.

— OmeHka «2» CTaBUTCA, €ciii paboTa BHIMIOJIHEHA HE TOJHOCTHIO U 00bEM BBIMIOJTHEHHOM
4acTH padOT HE TMO3BOJIAT CHAENaTh NPABWIBHBIX BBIBOJOB: €CJIH, OTMBITHI, W3MEPCHHS,
BBIYHCIICHUSI, HAOTIOCHUS TTPOU3BOIMINCH HETIPABUIIBHO.




Tema 2.2. OcHOBBI TEPMOAUHAMUKH

Ycrublii onpoc (YO)

1. Kaxkue siBneHns Ha3piBatoT TeruioBbiMu? [IpuBeauTe npuMepsl.

2. B 4eM cyTh CTaTHCTHUECKOTO MOAX0a K OOBSICHEHHIO TEIUIOBBIX SIBJICHUI?

3. Yro  wm3ywaer  TepmoauHamuka?  Ilouemy = TepMOIMHAMHMKA  SIBJIAETCS
MaKpOCKOITMYECKON Teopuein?

4, JlaiiTe omnpeneneHue BHYTPEHHEHM OJHEpPruM Tena B TepmoauHamuke. Kakum
CUMBOJIOM OHa oOo3Hauaerca? Kakosa eé equnniia 8 CU?

S. KakuM MakpoCKONMMYECKUM MapaMeTpoOM ONpENEsieTcss BHYTPEHHSAS HHEprus
UJeaJIbHOTO raza?

6. Kakue criocoObl n3MeHEeHUs BHYTpEeHHEH 3Hepruu Bol 3Haete? [IpuBeanure npuMepsl.

7. Yro takoe TerooOMen? HazoBute BuabI TermooomMena. [IpuBeanre npuMepsl.

8. Jaiite ompeneiaeHue KoJuMdecTBa TEINIOTHl. Kakum cUMBOJIIOM 0003HAa4yaroT 3Ty
¢usnueckyro BennunHy? Kakosa eé€ enunuia B CU?

0. 3anumure GopMmyidy Uil pacdyera KOJIMYecTBa TEIUIOTHI, KOTOPOE€ HEOOXOIUMO
nepeaaTh Tey MpU €ro HarpeBaHUM, WM KOTOPOE BBIACIAETCA MPU OXJIaXKICHUU Tea.

10. JlaiiTe ompeneneHue yJeNbHOW TEMIOEMKOCTH BemlecTBa. KakoB e Quinueckuit
CMBICH?

11. Jaiite omnpeneneHue TEIJIOEMKOCTH Tena. Kakum CHMBOJIOM 0003HAYaKOT 3Ty
¢usnueckyro Bennunny? Kakosa e€ enunnia B CU? KakoB e€ ¢puznueckuit cMpici?

12. Kakumu MakpoCKONMYeCKUMH MapaMeTpamu omnpenensercs padota raza? Kakyro mo
3HAKy paboTy COBEpIIAET ra3 NP PACHIUPEHUH? TIPU CKATUH 7

13. 3anumure Gopmyiy ajist pacuera paboThl ra3a npu u300apHOM IpoIiecce.

14, Kakoit reomerpuueckuii CMBICT pabOTHI, COBEPIIAEMONW Ta3oM TpU JIFOOOM
TEPMOJMHAMHUYECKOM Tpouecce?

15. ChopmynupyiiTe v 3aTUIINTE MEPBHIN 3aKOH TEPMOJIUHAMUKHU.

16. JlaliTe onpeaeneHue aaguadaTHOTo mpolecca.

17. 3a cueT KakoW HSHepruu coBepliaercs padota npu aaumadbatHoMm mnporecce? Kak
M3MEHSETCSl TEMIIepaTypa ra3a npu aguadaTHOM pacUIMpEeHUH? ainadaTHOM CHKATHH?

18. JlaliTe onpeneneHne TemoBo MamnHbl. HazoBuTe €€ OCHOBHBIE AeMeHThl. KakoBo
Ha3HA4YCHHE KaXKI0ro U3 HUX?

19. KaxoB npunImna neicTus J1r000H TENI0BOKW MaIlIUHbI?

20. Kaxoii nponiecc Ha3pIBaeTCs 3aMKHYThIM?

21. S3anummute Gopmyny ais pacuera KIIJ[ TermoBoit MammHebI.

22. ITouemy KII/ termmoBoit MammHbl Beerga MeHbie 100 %? Kak MOXHO yBEJIHYUTH
KII/I TerioBoit MammHbI?

23. JlaiiTe onpeneneHne X0a0AuIbHON MaliiHbl. Ha3o0BUTE €€ OCHOBHBIEC YAaCTH.

24. KakoB npuHIUIT 1EUCTBUS X0JIOAUIBHON MAIIUHBI?

25. 3anummTe GopMysbl AN pacyeTa XOJIOAUILHOTO Ko3(hdUlneHTa 1 MaKCUMAIbHOTO

XOJOIWIBHOTO KO3 PUIMEHTa XOJOAWILHOW MAaImMHbBL. MOXET JIM  XOJIOAWIbHBINA
ko3 uireHT ObITh O00bIIe 100 %?
26. Kaxkoii nporecc Ha3piBatoT HeoOpaTUMbIM? OOpaTUMBIM?



KonTtponmupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:
OtmeTka «5»

IMOJIHO PAaCKPBITO COACPIKAHNEC MATCPHAJIA

YCTKO U IPABHIIBHO AdaHBbI OIIPCACICHUSA W PACKPBITO COJCPIKAHHC HOHHTHﬁ, BCPHO
HCITIOJIb30BAHbBI HAYYHBIC TCPMUHBI

ML JOKa3aTCJIbCTBA HCIIOJIB30BAHbI PA3JIMYHBIC YMCHUA, BBIBOABI U3 H&6JII-O,ZI€HI/II\/'I,
OIIBITOB

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

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEPKaHUE MaTepHaa

B OCHOBHOM NPAaBWJIBHO JaHbl OMNPEICICHUS TOHATHA W HCIOJIb30BaHbl HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEACICHUS] TMOHSATUM HEMOJHBIE, JOMYIICHb HE3HAYUTEIbHBIE HaPYIICHUS
MOCJICIOBATEILHOCTH M3JI0KEHHUS, HEOOJBIIME HETOYHOCTH IIPHU HCIIOIb30BaHUU
HayYHBIX TEPMUHOB WJIM B BBIBOJAX M 00OOIIECHUIX

MpaBWJIbHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIONMICTO Xapakrepa (IO3HITUs
MMOHUMAIOUTUH).

OtMmeTka «3»

YCBOEHO OCHOBHO€ COJIEp’KaHUE Y4eOHOTO MaTepuaia, HO U3JI0KeHO ()parMEeHTapHO,
HE BCET/Ia MOCJIEI0BATEIIBLHO

OIPEJICIICHUS TTOHATUN HEIOCTATOYHO YETKUE

HE WUCIIOJb30BaHbI B Ka4eCTBE JOKa3aTelbCTBA BBIBOJABI M O00OOIICHHUS U3
HaOJI0JICHUM, TOMYIIIEHBI OIIUOKHU TIPU UX U3JI0KEHUU

JOMYIIEHbl OMMOKH M HETOYHOCTH B HCIOJIB30BAaHWU HAYYHOU TEPMUHOJOTHUU,
OIPEJICIICHUE TTOHSITUI

MpaBWIbHBIE U YETKUE OTBEThl Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTtepa (O3ULMs KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIepKaHUe Y4eOHOro MaTepuasna He pacKpbITO
HE JJaHbI OTBETHI HA BOIIPOCHI HABOJSIIETO U KOHKPETUZUPYIOLIETO XapaKTepa

JOMYIIEHBl TPyOble OIMMOKM B ONPEACICHUH TMOHSATUH, MPU HCTOJIb30BAHHUH
TEPMUHOJIOTHH.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIECHUI)

1. BHyTpeHHSI SHEPTUS CUCTEMBI.



CoNORWDN

BuyTpenHss sHeprus uaeaabHOro rasa.

Pabora u Terora kak opMbI Iepeavur SHEPTHUU.
TermnoeMKoCTb.

VaenbHas TEIJIOEMKOCTb.

KonndyecTBO TEILIOTHI.

VYpaBHeHue TEII0BOrO OanaHca.

IlepBoe HavaoO TEPMOAUHAMUKH.

. AnmabaTHBIN mporiecc.

10 [TpuHIUIT ACHCTBUS TEIJIOBOM MAITUHBI.
11.KIIJI TermoBoro ABUraTes.

12.BTopoe Hauago TepMOJIUHAMUKH.
13.XomoauiIpHbIE MAITUHEL.

14.TemnoBble IBUTATENN.

15.0xpana npuposl.

Kontpomupyemsie kommnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;

Kpurepun ouenku:
OtMmeTka «5»

IMOJIHO PAaCKpPBITO COACPIKAHNEC MAaTCPpHalad

YCTKO U IIPABUJIBHO OaHbI OIIPCACICHHUA U PACKPBITO COACPIKAHHNC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHbBI HAYYHBIC TCPMUHBI

ML JOKa3aTCJIbCTBA MCIIOJIB30BAHbLI PA3JIMYHBIC YMCHHS, BBIBOJBLI M3 H&6J’HOI[€HHI>1,
OIIBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIBb30BaHbl PAHCC HpI/IO6peT€HHBI€ 3HaHU.

OrMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaa

B OCHOBHOM MPAaBWJIBHO JAaHbl OMPEAECICHUS MOHATHUN W HCHOJIb30BaHbl HAaY4YHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

ONPEAECICHUS] TMOHATUM HEIOJHbIE, JOMYIICHb HE3HAUYUTEIbHBIE HaPYLICHUS
MTOCJIEAOBATEALHOCTH M3JIOKEHUSI, HEOOJBbIINE HETOYHOCTH IPH HCIOJIb30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MpaBWIbHBIC W YETKHE OTBEThI HAa BOIPOCHI YTOUHSIOIIETO XapakTepa (MO3UIIMs
MOHUMAIOLIUH )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEpIKaHHE yueOHOTO MaTrepuaia, HO U3JI0KEHO (parMeHTapHO,
HE BCErJa I10CJIC0BaTEeILHO

onpeieSIeHHs] MOHATUN HEIOCTATOYHO YETKUE

HE HCIIOJb30BaHbBI B KaudecTBE JOKa3aTelbCTBAa BBIBOALI M OO0OOIIEHUS U3
HaOII0ICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KESHUH



BHOooo~NooO W=

® JIOMYIICHBl OIMMOKA W HETOYHOCTH B HCIOJIB30BAHWW HAYyYHOH TEPMHHOJIOTHUH,
ONPEAECTICHUE TOHATHI

® TPaBWIbHBIC M YETKHUE OTBETHl Ha BOMPOCHI HABOJAIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (O3S KPUTHK).

OtMmeTka «2»
® OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphbITO;
® HE JaHbI OTBETHI HA BOIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa,
® JOMYIIEHbl TPyOble OMIMOKM B OMNPEACICHUM TOHATUM, TPU HUCIOJIH30BAHUU
TEPMUHOJIOTHH.

Tema 2.3 ArperaTHble COCTOSIHUSA BellleCTBAa U (pa30BbIe NMepPexoabl
¥YcrHblii onpoc (YO)

W3 gero cocTout BemecTso?

Kaxkyro 3Hepruro Ha3pIBalOT BHYTPEHHEHN 3HEprueil rena’?

Ot 4ero 3aBUCHUT BHYTPEHHSS SHEPTUs Tena?

Kax M0O>XHO U3MEHUTh BHYTPEHHIOKO YHEPTUIO?

B Kkakux arperaTHbpIX COCTOSIHUSIX MOXET HaAXOAUTHCS BELIECTBO?

YTo ke OTIMYaeT OJHO arperaTHOE COCTOSTHUE BEILECTBA OT IPYroro?

KakoBbl 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOSHUS Fa30B, )KUIKOCTEH, TBEpPAbIX Ten?

Kaxkoi nponecc HaspiBaeTcs miaBineHueM? Kpucramm3zanuein?

Kakoi1 mponiecc Ha3zpiBaeTcs ucrapeaneM? Konnencanuein?

Kaxk u3mensieTcss BHyTpEHHsISI HEPTHs IPU MEPEX0/I€ U3 OJHOTO arperaTHOr0 COCTOSHUS
B Ipyroe?

Kontponupyembie komnerenuun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun ouenku:
Otmetka «5»
® [IOJIHO PAaCKpPBITO COJIep)KaHUE MaTepuasa
® YETKO U MPABUJIBLHO JaHbl OMPEACIICHUS U PACKPBITO COJACP)KaHHUE MOHITUH, BEPHO
UCII0JIb30BaHbl HAYYHBIE TEPMUHBI
® IS JI0KA3aTeJIbCTBA MCIIOJIb30BaHbl PA3IMUHbIC YMEHUsI, BHIBOJBI U3 HAOJIOJICHUH,
OIIBITOB
® OTBET CaMOCTOSTEIIbHBINA, HCIIOJb30BaHbI paHee TPHUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»
® PaCKpBHITO OCHOBHOE COJIEpKaHUE MaTepHrasa
® B OCHOBHOM NPaBWIbHO JaHbl ONPEJACICHUS TOHITUA U MCIOJIb30BAaHbl HAYYHbBIC
TEPMUHBI.
® OTBET CaMOCTOSITCIILHBIN



® OIpe/CICHUS TOHATUH HEIMOJHBIC, JOMYIIEHbl HE3HAYNUTEJIbHBIC HapYIICHUS
MOCJICTIOBATEILHOCTH HW3JIOKEHUS, HEOONBIINE HETOYHOCTH TIPHU HCIIOIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUIX

® TpPaBWIbHBIC M YETKWE OTBETHl HA BOIMPOCHI YTOUHSIOMIETO XapakTepa (TO3uIus
TOHUMAFOIITHHA)

OtMmeTka «3»

® YCBOEHO OCHOBHOE COJIepKaHKMe y4eOHOro mMaTepuaia, HO U3JI0KeHO (hparMEeHTapHO,
HE BCerJia IIocJIe0BaTeIbLHO

® ONpe/ICIICHUS TOHSATUN HEIOCTATOYHO YETKUE

e HE MCHOJB30BAaHBI B KadeCTBE JIOKA3aTEILCTBA BBIBOJALI M O0OOIICHUS W3
HAOII0/ICHU, TOMYIIEHBI ONTUOKH MPU UX HU3JI0KESHUH

® JOMYIICHBl OMMWOKKM W HETOYHOCTH B MCIOJIH30BAaHUM HAYYHOM TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

® TpaBWIbHBICE U YETKHE OTBETHI Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTtepa (IO3UIMs KPUTHK)

OtMmeTka «2»
® OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO
® He JaHbI OTBETHI HA BOIIPOCHI HABOJIAIIETO M KOHKPETH3UPYIOIIETO XapaKTepa
® JIONMyIICHBI TpyOble OIMMOKKM B ONpEICICHWH TOHATHA, TPH HCIOJIB30BAHUU
TEPMHUHOJIOTHH.

TectupoBanue (T)

1. Ykaxure napy BelecTB, CKOPOCTh AU Hy3un KOTOPHIX HAMOOIbIIIAs PU MTPOUUX
PaBHBIX YCIIOBHSIX:

a) mapel dQupa u BO3IyX

0) pacTBOp MEIHOT'O Kyropoca U BoJia

B) BOJa U CIIUPT

BpoyHOBCKHM JBMKEHUEM HA3BIBACTCS:
a) KOHBEKIIMOHHOE JIBMYKCHHE CIIOCB KHUIKOCTH IMPU €€ HarpCBaHHUH
0) XaoTHYECKOE TBIYKEHHE TBEPABIX YaCTHUII BEIIECTBA, B3BEIICHHBIX B )KUIKOCTH (WITH
rase)
B) YIOPSIOUYECHHOE ABMKCHUE TBEP/IBIX YACTHUI] BEIIECTBA, B3BEIIICHHBIX B KUIKOCTH (WA
rase)

3. BpoyHOBCKO€E NBMKEHHME YACTHUI] TTBUIBIIEI B BOJIE OOBSICHIETCS:

a) HAJIMYMEM MUTATEJIbHBIX BEILIECTB B BOJIE

0) cylIecTBOBaHUEM CHUJI MPUTSHKEHUS U OTTAIKUBAHUS MEKy aTOMaMU B MOJIEKYJIax
B) HEMPEPBIBHOCTHIO U XaOTUYHOCTHIO TEIMJIOBOTO JIBUKEHUSI MOJIEKYJ BOJIbI



4. Kakue yacTHUIlbl HAXOAATCS B y3J1aX PEIIeTKA MeTaia;
a) MOJIOKUTEITLHBIC NOHBI

0) OTpUIIaTEeTbHBIC YaCTUIIBI

B) HEHTpaJIbHBIE ATOMBI

5. B nponecce nepexoaa BEMECTBA U3 )KUIKOTO COCTOSIHUS B KPUCTAJNINYECKOE:

a) CYILIECTBEHHO YMEHBIIAETCS PACCTOSHUE MEKY €0 MOJIEKYJIaMU

0) CyIIECTBEHHO YBEIMUNBACTCS PACCTOSIHUE MEXKIY €r0 MOJIEKYJIaMU

B) CYIIECTBEHHO YBEJIUUYMBAETCS YIOPSAOYEHHOCTh B PACIIOIOKEHUN €r0 MOJIEKYJI

6. B 3dKPBITOM COCYJC C CYXHUMHU CTCHKAMH BO3yX HCMHOI'O HAIr'pCJIu. Kak IIpHu 5TOM
HN3MCHHIIMCh KOHICHTPAIHA MOJICKYJI BOAbI 1 OTHOCHUTCIIbHAA BJIAXKHOCTH BO3/1yXad B
cocync:

a) KOHOCHTPAIUA YMCHBIINIIACh, 4 OTHOCUTCIIbHAA BJIA)KHOCTH YBCIIMYHNJIACh
6) KOHOCHTPAaOWA HC NSMCHMWJIACH, & OTHOCUTCIIbHAA BJIAXKHOCTh YMCHBIINJIACh
B) KOHOCHTPAaOWA YBCININIACh, 4 OTHOCUTCIIbHAA BJIA)KHOCTb HC N3MCHUJIACH

7. B 3aKpbITOM COCyZIe C CyXMMHU CTEHKaMU TeMIlepaTypa Bo3/ayXa HEMHOTO MTOHU3UIACh.
Kax mpu 3ToM n3MeHMIIach KOHIICHTPAIIHS MOJICKYJT BOJBI U OTHOCHTEIIbHAS BIIAYKHOCTh
BO3/lyXa B COCY/IE, €CIIU pOCa HE MOSIBUIACH:

a) KOHIICHTPAIHUs YMEHBIINJIACh, @ OTHOCUTEIIbHAS BIIAXKHOCTH YBEITMUHIIACH

0) ¥ KOHILIEHTpAIUsl, U OTHOCUTEIbHAS BIAKHOCTh YMEHBITUIHCH

B) KOHIIEHTpAIUsI HE U3MEHUJIACh, @ OTHOCUTEIIbHAS BIAXKHOCTh YBEIMYMIIACH

8. IlnotHocTh Boabl ipu Temmepatype 100 °C paBHa 950 kr/m3, a HaubobIIask IIOTHOCTh
BojsiHOTO mapa npu 100 °C paBna 0,59 kr/m3. Takoe paznuuune IIOTHOCTEHN CBSA3aHO C TEM,
4TO:

a) yncao MoJekyn B 1 M3 mapa MeHbie 4em B 1 M3 BoAbI

0) rpu nepexo/ie MOJEKYJI U3 JKUJIKOCTU B Map YMEHbBIIIAETCS SHEPTHs UX B3aUMOICUCTBUS
B) MOJIEKYJIbI )KUJIKOCTH U TIapa UMEIOT pa3HbIe MAaCcChl

9. Ecnu Ton4€HbIN MeJ pa3MeniaTh B BOJIE, TO YaCTHUIIbI Mejia OYIyT H0JT0 «BUCETh» B
TOJIIIIE BOJBI, HE Oceaast Ha JHO. DTO SIBJICHUE O0BACHICTCS TEM, YTO:

a) 3emJIsl He IPUTATUBAET CTOJb MEJIKUE YaCTHUIIbI

0) TeMIiepaTypa 4acTHI] MeJIa BBIIIIE TEMIIEPATypPhl BOIBI

B) YaCTHIIBI M€JIa COBEPINAIOT OPOYHOBCKOE ABUKEHHUE B BOJIC

10. Cpennsisi KHHETHYECKAs! SHEPTHS IOCTYMATEIHHOTO ABUKEHHS MOJIEKYJ HI€AIbHOTO
rasa npsiMo MponopIruOHATbHA!

a) CPEHEKBAAPATUYHON CKOPOCTH €r0 MOJIEKYJ

0) cpeaHeMY KBaJpaTy CKOPOCTU €ro MOJIEKYJI

B) KBaJIpaTy CpeJHEN CKOPOCTU €ro MOJIEKYJI

11. qaCTI/IHBI BCIICCTBA HAXOOATCA, B CPCAHEM, HA TaAKUX OOJIBIINX PaCCTOAHUAX OPYT OT
Apyra, Ipu KOTOPbIX CUJIbI BBaHMOﬂeﬁCTBHH MCXKAY HUMH HC3HAYUTCIIbHBI. B sTtom



arperaTHOM COCTOSTHUH BEILECTBO:
a) XOPOIIIO CKUMAETCS

0) coxpaHseT HaYaIbHBIA 00BEM

B) COXpaHSET CBOIO HauajabHYIO (popmy

12. Xa0THYHOCTH TEIUIOBOTO JIBIKEHUS MOJIEKYJI Ta3a B HEOOIBIIIOM COCY/IEe TTPUBOJIUT K
TOMY, YTO:

a) ra3 JIETKO CKUMAETCS

0) IJIOTHOCTH T'a3a OJIMHAKOBA BO BCEX TOYKAX 3aHUMAEMOT'0 UM COCY/1a

B) IIPH OXJIAXKICHUH M CIKATHH Ta3 MPEBPAIIACTCs B )KUIKOCTh

13. Monekymbl BEIIECTBA:

a) MOTYT U MPUTATUBATHCS, U OTTAJIKUBATHLCS APYT OT ApyTa
0) TOJIbKO OTTAJIKHUBAIOTCS APYT OT ApyTa

B) TOJILKO MPUTATUBAIOTCS APYT K APYTY

14. IIpy HEn3MEHHOM TIOTHOCTH OJJTHOATOMHOI'O UAEAJILHOIO Ta3a IaBJICHHUE ITOTO ras3a
yBEeJIMUMBAIOT B 4 pa3za. [Ipu 3TOM cpeaHekBagpaTuyHas CKOPOCTh ABUKEHUS €TI0 aTOMOB:
a) yMeHbI1aeTcs B 4 pasa

0) yBenuuuBaercs B 4 paza

B) YBEJIMUMBAETCS B 2 pa3a

15. Kak u3MeHuTCs IaBlieHrue pa3pekeHHOro rasa, eCu MPU ero HarpeBaHUU U CHKATHH
a0CoJI0THAs TeMIlepaTypa ra3a u KOHIIEHTpaI|sl MOJIEKYJl yBeJlnJdarcs B 2 pasa:

a) yBenMuuTcs B 4 paza

0) yBenmuuurcs B 8 pa3

B) HE UBMEHUTCS

16. Kak u3MeHHUTCs 1aBiIeHue pa3pekeHHOr0 ras3a, €CJIA CPEIHIOI KHHETHUECKYIO
SHEPTHUI0 TEIUIOBOTO ABUKEHUS MOJIEKYJI I'a3a YMEHBIINUTD B 2 pa3a U KOHIEHTPALINIO
MOJIEKYJI Fa3a YMEHBIIUTH B 2 pasa:

a) YMEHBIIUTCA B 2 pasza
0) ymenbuTcs B 4 pasza
B) YBEJIMUUTCA B 4 pasza

17. Ecnu naBneHue UieaibHOTO ra3a mpu NOCTOSIHHON KOHLEHTPALIMKY YBEJIUYHIOCH B 2
pasa, TO 3TO 3HAYUT, YTO €r0 a0COTIOTHAS TEMIIepaTypa:

a) yMeHbIIMIach B 4 pa3a

0) yBenuumiach B 4 pasza

B) yBEJIMUYMUIIACh B 2 pa3a

18. [TmoTHOCTH = 0,18 KI/M3 NpU HOpMaATLHOM aTMOC(EepHOM JaBieHUU U Temieparype 0
°C umeer:
a) KUCIIOPOT



0) renuit
B) BOJIOPOJT

19. I1pu yBenuueHUn cpelHe KHHETUUECKON YHEPTUH TETUIOBOTO JABUXKEHUS MOJIEKYJI B 2
paza abcoJIIoTHas TEMIEpaTypa:

a) yMeHbIIUTCSA B 4 pa3a

0) yBenuuuTcs B 4 pasza

B) YBEIIMUUTCS B 2 pasa

20. Ilpu yBenn4YeHUH CpeTHEN KBaIpaTHUYHON CKOPOCTH TETIOBOTO JIBUYKEHUS MOJICKYJI B 2
pa3a cpeqHsisl KHHETHIeCKasi SHEPTUs TEIUIOBOTO JIBIKEHUST MOJIEKYII:

a) yMEHBIIUTCSA B 4 pasza

0) yBenuuutcs B 4 paza

B) YBEJIMUUTCS B 2 pasza

21. Ilpn noHM>KeHUH aOCOIFOTHOM TEMITEpaTyphl UI€aJIbHOro Ta3a B 1,5 pas3a cpenHss
KMHETHYECKasi JHEPTUs TEIJIOBOTO JBUKEHUS MOJIEKYI:

a) ymenplutcs B 1,5 paza

0) ymenpuTcs B 2,25 pasa

B) yBenuuutes B 1,5 paza

22. ITpu yBeJIUYEHUHN CPEIHEN KMHETUUECKOM SHEPTUM TEIJIOBOTO JBUKEHUS MOJIEKYJ B 4
pasa ux cpeaHss KBaJpaTU4Hasi CKOPOCTh:

a) yBeJIM4MTCS B 4 paza

0) yBenmuuurcs B 2 pasa

B) YMEHBIIUTCS B 4 paza

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

a) yBenuuuTtcs B 4 paza

0) yBenuuuTcs B 2 pasa

B) YMEHBIIUTCS B 2 pa3a

24. I1pu noHM>KEHUU a0COJIIOTHOM TeMITepaTyphl HI€aJbHOTO Ta3a B 2 paza cpeaHss
KMHETUYECKasi SHEPTUS TEIJIOBOrO IBHKEHUSI MOJIEKYJI:

a) yMeHbIIUTCA B 4 pasa

0) ymeHbITUTCS B 2 pasa

B) YBEJIMUYUTCS B 2 pasa

25. Ilpu yMEHbIIEHUH CPEAHEN KBAIPAaTUYHON CKOPOCTH TEIJIOBOT'O JIBM>)KEHHSI MOJIEKYJT B
2 pa3a cpeHssa KUHETHYECKask YHEPTUs TEIJIOBOTO IBUKEHUSI MOJIEKYIIL:

a) yBeJIMuuTCs B 4 pasza

0) HE U3MEHUTCS

B) YMEHBIINTCA B 4 pa3a



26. Ilpu noBsllIEHNH a0COTIOTHOM TEMIIEPATyphl UI€ATBHOIO ra3a B 2 pa3a CpeaHss
KWHETUYECKasi SHEPTUs TEIUIOBOTO IBUYKEHUSI MOJIEKYJI:

a) yMEHBIIUTCSA B 2 pa3a

0) yBenuuuTcs B 2 pasza

B) HE U3MEHUTCS

27. TennoBBIM IBHKEHHEM YAaCTHUI] BEIIECTBA MOKHO OOBICHUTE:
a) IaBJICHUE ra3a Ha CTEHKY cocyaa

0) rUIPOCTAaTHYECKOE JABJICHHUE KUAKOCTH Ha JTHO COCY/la

B) 00a BapuaHTa BEPHBI

28. Kak n3MeHMTCs JaBJIEHUE PA3pEKEHHOIO OJJHOATOMHOTO Ia3a, €CiId a0COII0THAs
TEeMIlepaTypa ra3a yMEHbIIUTCS B 3 pa3a, a KOHUEHTpaLUs MOJIEKYJl YBEJIMUUTCA B 3 pasa:
a) yMeHbIIUTCS B 4 pa3a

0) yBeauuuTcs B 2 paza

B) HE U3MEHUTCS

29. Cpenusis KHHETHYECKAs YHEPTHUS MTOCTYIIATEILHOTO TETUIOBOTO JBMKEHUS MOJICKYJT
pa3peKEHHOTO Ta3a YBEIWYUIACch B 2 pa3a, a KOHIIEHTPAIHS €r0 MOJICKYJT YMEHBIIIAJIACH B 2
paza. [Ipu 3TOM HaBieHUE rasa:

a) He U3MEHUJIOCH

0) YMEHBIIMIIOCH B 4 pa3a

B) YBEJIMUMUIIOCH B 2 pa3a

30. AGcomoTHas TeMIiepaTypa uaealbHOro ra3a B cocyze yBenudymiach B 1,5 pasa, a
JaBJICHUE BO3POCIIO MpH 3ToM B 4,5 pasa. Kak uamMeHmiach KOHIIEHTpALUs MOJIEKYJI ra3a:
a) yMEHbIIMIach B 3 pa3a

0) yBenuuuiach B 3 pasa

B) HE U3MEHMJIACh

Kontponupyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;

Kiaouu Kk Tecram:

Bapuanr 1

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

HpaBuabHbiii |2 |6 |B (a (B |0 |B |a |B [0 |a |06 |a |[B |a |06 |B |0 |B |0
OTBET

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

IpaBuabHblii (2 |6 (B |6 |B [0 |a |B |[a |©
0TBET




Kpurepun ouenku:

— «2» BBICTABIISIETCS OOy4JaroIeMycs, eciu Habpan meHee 8 0aios;
— «3» BBICTaBIsAETCA 00OyUaroneMycs, 3a 9, 10, 11 6anmnos;

— «4» BBICTaBIsIETCA O0OyUaroneMycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BBICTaBJIsETCA 00yUaromeMycs, 3a 6osee 17 0aios.

3aganus 1 camocTosiTeibHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 1OKIAT0B, COOOILICHU )

Hcnapenne u KOHAEHCALHs.

HacpileHHbIl 1 HEHACHIILIEHHBIN TIap U €r0 CBOMCTBA.
AOCOIOTHAs M OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa.
[TpubopsI 111 OnpeesieHNs BIa)KHOCTH BO3IyXa.
Touxka pocsl.

Kunenue.

3aBUCUMOCTH TEMIIEPATYPHI KUTICHUS OT JABJICHUS.
Kputnueckoe coCTOsIHUE BEIIECTBA.

. IleperpeTslii map 1 €ro UCMOJIb30BAHUE B TEXHUKE.
10 XapaKkTepUCTUKA )KUIKOTO COCTOSIHUS BEIIECTBA.
11.T1oBEpXHOCTHBIH CIIOH KUIKOCTH.

12.OHeprus MOBEpXHOCTHOTO CIIOSL.

13.brvkHUT TTOPSIIOK.

14.T1loBepXHOCTHOE HATSHKEHHE.

15.CmauuBanue.

16.5IBneHus Ha TPaHUIIE )KUIKOCTH C TBEPABIM TEJIOM.
17. KanuinsipHbi€ SBJICHHUS.

18.XapakTepucTuka TBEpJI0OTO COCTOSIHUS BEIIECTBA.
19.Kpucrammueckue 1 amop(HbIE Tela.

20.Ympyrue cBoicTBa TBEPABIX Tel. 3akoH [ 'yka.
21.MexaHn4ecKue CBOMCTBA TBEPABIX TE.

22 .Ilmactudeckas (octarouHas) aedopmanms.
23.Koapdurment mTMHEHHOTO pacIupeHuUs.
24.TenioBoe pacHIMPEHNE TBEPBIX TN U KUIKOCTEH.
25.KoappunmeHt 00bEMHOTO pacIIupEeHus.

26.Yyert pacimupenus B TexHuke. [nasnenue.

27.Y neapHas TEIUIOTA IUIABICHHUS.
28.Kpucramnu3zanusi.

29.[lpakTueckoe TNPUMEHEHHE B TOBCEIHEBHOM JKWU3HM (U3MYECKUX 3HAHUUA O
CBOMCTBAaX Ia30B, JKUJIKOCTEH U TBEPABIX TEIl.

CoNoak~LNE

Kontpomupyemsie komnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;




Kputepun ouenku:
OtmeTka «5»

IMOJIHO PACKPBITO COACPIKAHHUEC MATCPHAJIa

YCTKO W IPABHIIBHO AdaHbI OIPCACICHUSA W PACKPBITO COJACPIKAHHC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHBI HAYYHBIC TCPMUHBI

ML JOKa3aTCJIbCTBA HMCIIOJIB30BAHbLI PA3JIMYHBIC YMCHHUS, BBIBOJIbBI M3 H&6J’IIOI[€HPII>1,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbI PAHCC HpI/IO6peTCHHBIC 3HaHUA.

OrMmeTka «4»

PACKpBITO OCHOBHOE COJICpKAHUE MaTeEpHUaa

B OCHOBHOM NPaBWJIBHO JaHbl OMNPEICICHUS TOHATHA M HCIOJIb30BAaHbl HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEACICHNUS] TMOHSATUM HEMOJHbIE, JOMYIICHb HE3HAYUTEIbHBIE HaPYIICHUS
MIOCJICIOBATEILHOCTH M3JI0KEHHUsS, HEOONbIINE HETOYHOCTH IPU HCIOJIb30BAHUM
HayYHBIX TEPMUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MpaBUWJIbHBIC W YETKHE OTBEThI HAa BOIPOCHI YTOUHSIONMICTO XapakTepa (TO3UIIMS
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJICpKaHUE YUeOHOTO MaTepuaa, HO U3JI0KEHO (parMeHTapHO,
HE BCET/Ia MOCJIeI0BATEIBHO

OIIpCACICHUA MOHSITUI HCOOCTAaTO4YHO YCTKHC

HE HCIIOJb30BaHbBI B KaueCTBE [OKa3aTEJIbCTBAa BBIBOALI U OOOOIIEHUS U3
HaOJI0JICHUM, TOMYIIECHBI OIIMOKY MPU UX HU3JI0KEHUU

JOMYIIEHbl OMMOKH M HETOYHOCTH B UCIOJIb30BAaHWU HAYYHOU TEPMUHOJOTHUU,
ONPEAECTICHUE TOHATHI

MpPaBWIbHBIE U YETKUE OTBETHl Ha BOMPOCHI HABOMSIIETO UM KOHKPETU3HPYIOIIETO
xapakTtepa (O3ULMsS KPUTHK)

OrMmeTka «2»

OCHOBHOE COJIepKaHue y4eOHOro MaTepuaina He pacKpbITO
HE JJaHbI OTBETHI HA BOIIPOCHI HABOJSIIETO U KOHKPETUZUPYIOLIETO XapaKTepa

JOMYIIEHbl TPyOble OIMMOKM B ONPEACICHUN TOHSATUN, TMPU HCHOJb30BAaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

JlaGopaTopHasi padora Ne 2

OnpenesieHue BJIAKHOCTH BO3AyXa



Heab padoThl
OcBoeHue METOJIOB M3MEpeHHUsi aOCOMIOTHOM M OTHOCHTENBHOM BIIAXKHOCTH BO3/yXa,
ONpEJEIEHUE TOYKU POCHI.

IIpuGopsbl U NPUHANJIEKHOCTH
[lcuxpomerp ABrycra, acnupalMoOHHBI TUTpOMETP AcCMaHa, HJIEKTPOHHBIN JaT4YUK
BIIQXXHOCTH, OapoMeTp.

1 OcHoBHbBIE NOHATHS U ONIPeaeSeHusI

ATMochepHBIil BO3IyX COIEPKUT HEKOTOPOE KOJIWYECTBO BOJSHBIX MapoB. [ 1aBHBIM
HMCTOYHUKOM BJIAJXHOCTH BO3[yXa SBJSETCS HCHAPEHUE BOJBI C ITOBEPXHOCTH OKEAHOB,
MOpEW, BOJOEMOB, BJIAXXHOW IMOYBbI M pacTeHUW. BOASHONW map MNEpPEeHOCUTCS BBEPX
TypOyJICHTHOCTBIO 1 KOHBEKIIMEH, a 10 TOPU30HTAIIA — BETPOM.

B armochepe 3emmm B cpemHem comepxkutcs 1,24*10'° kr BomsHoro mapa.
CKOHJICHCHPOBABIINCh, OH MOT Obl 00pa30BaTh CIOM BOABI HA MOBEPXHOCTH 3EMIIU
tonmuHon 2,4 cm. KonudecTBo BOASHOrO mapa OBICTPO YOBIBa€T C IMOHUKEHUEM
temnepatypsl. [loaTomy nis atmocdepsl XapakTepHO YMEHBIIEHUE KOJIMYECTBA BOJSIHOTO
mapa OT JKBaTopa K IOJIOCaM M OYEHb OBICTpOE YMEHbBIIEHUE C BbIcOTOM. CpemHee
00BbEMHOE COJIep)KaHUE BOJASHOTO Tapa y MOBEPXHOCTU 3€MJIM COCTABIISIET: Y IKBATOpa —
2,6%, a B mossipHbIX paroHax — 0,2%. Ot moBepxHOCTH 3€MJIM 10 BBICOTHI 1,5—2 KM
CpelHee COJEpKaHWE BOJASHOIO Iapa yMEHbIIAETCs BABOE. Brplie BO31yX CTaHOBUTCS
oueHb cyxou. Jlumb wu3penka, Ha BbicoTax 17-82 KM 00pa3yroTcsi TEpiiaMyTpOBbBIE
(ctpatochepHbie) o0aka, YTO CBHAETEILCTBYET O HAIMYMH HACHIIIAIOIIEH BIIAYXXHOCTHU
BO3/1yXa.

[Tox BiMsIHMEM pA3IMYHBIX TMPOIECCOB BOJSHOW Map KOHIACHCUpPYETCs, 00pasys
oOnaka, TyMaHbl, OCQJKH U Ha3EeMHbIE THUAPOMETEOphl: pocy, uHed u T.1. Da3oBbie
nepexo/ibl BOJbI B aTMOc(epe COMPOBOXKAAIOTCS BBIICICHUEM WIHM MOTJIOIMICHUEM TeIa,
MOATOMY MM TIpUAaeTCs OOJbIIOE 3HAYCHUE B DPHEPreTUKE U TEPMOJAUMHAMUKE aTMOC]EPHI.
BonsiHoit map umeeT CMOCOOHOCTh K TOTJIOMICHUIO JJICKTPOMArHUTHOTO H3JIYyYEHUs B
nH(ppakpacHOM AuamnazoHe yactoT. Hambosiee MHTEHCUBHOE MOTJIOIIEHUE MPUXOIUTCS Ha
JIUTAHBI BOJIH A= 5,5+7,0 MKkM 1 A>l 7 MkM. [To3TOMY BIIa’)kHOCTB BO3/lyXa CUJIBHO BIUAET Ha
TEIJIOBOM OanaHc atMocdepsl.

Paccmompum ocrnosnvie onpedenenus.

[Tap, HaxoasIUIiCA B TMHAMUYECKOM PABHOBECHUM CO CBOEH KHUIKOCTBHIO, HA3bIBACTCSA
HACLIAOWUM VI HAcbluenHbiM. Junamuyeckoe pasHogecue — HTO COCTOSIHUE IIpU
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIOIIUX W3 KUJIKOCTH, PABHO YHUCIY MOJIEKYI,
BO3Bpamarwmuxcs obparHo. Ecnu nuHamMuueckoe paBHOBECHE HE COOJIOJAETCS — map
ABJISICTCSA HEHACHIUEHHBIM.

Macca BoagHOro mapa, cojaepskaiierocst B 1 M BO3]lyXa, Ha3bIBAETCS aOCONIOMHOLU
enasxcHocmoio. C TOBBIIIEHUEM aOCOJIOTHOM BIAXHOCTH TMapbl BOJBI Bce OOJIbIIE
npuOIMKAIOTCA K COCTOSHMIO HAChIIIAIOUIEro mnapa. MakcumanbHot —abcomomuoi
8/1AJICHOCMbIO TIPU TAHHOUW TeMIepaType SIBJISIETCS Macca HACHIIAIOIIETO BOASHOIO Iapa B
1M BO3/yXa.




[lap He sBIseTCS ra3oM B CTPOTOM CMBICIE 3TOro cioBa. ['a3 — 3T0 arperaTHoe
COCTOSIHME BEIIeCTBA IPHU JAaHHBIX Temmeparype W jJaBieHuu. [lap xe He sBiseTcs
arperaTHbIM COCTOSIHUEM BEILECTBA, TOTOMY YTO arperaTHbIM COCTOSTHUEM BEIECTBA MPHU
JAHHBIX TEMIIEpaType W [aBJIICHUU SBJISIETCA JKHIKOE COCTOosiHME. B cBsizu c 3TuUM
MOBEJICHHE TIapa OTJIMYAETCs OT MOBEJEHUA ra3a. B rpyooM npuOIM:KeHUH Ta30BbIe 3aKOHbI
MOTYT OBITh MPUMEHUMBI K HEHACHIIIICHHBIM mapaM. [loaToMy UIsi OmrMcaHusi COCTOSHUS
BOJISTHOTO TIapa B atMoc(epe 0ObIYHO UCTTONB3YIOT ypaBHeHHE Kianeiipona—MeHeneeBa:

=—RT
PV= . 1
y (1)

3nech, £ — maprmaneHOE MaBneHKe (YIPYrocTh) BOASHEIX MapoB, V — 00beM, 3aHIMAaeMBbIit
napom, M — ero Macca, ,,— MOJISpHAs Macca, R — yHuBepcasibHasi ra3oBasi MOCTOSIHHAS, | —
a0CcoJII0THas TeMIeparypa.

llapyuanvroe Oasnenue — 4acTh OOIIErO JAaBJICHHS, OTHOCAIIAACS K OJIHOMY U3
KOMIIOHEHTOB Ta30BOM cMech. MaremMaTHyecKu OHO PAaBHO [aBIICHHUIO, KOTOpPOE Tra3
OKa3bIBaJl Obl B OTCYTCTBHUH JIPYTUX KOMIIOHEHTOB ra30BOM CMECH.

[Ipu onMHAKOBOM TeMImepaType OTHOIICHHE aOCOMIOTHBIX BIIAXKHOCTEH B JBYX pPa3IUYHBIX
COCTOSIHUSIX UMEET BUJL:

~a_B @

2
TJIC p1 ¥ p — ITNIOTHOCTH BOJSHBIX MApOB B zusgc pa3n21/1quX COCTOSTHUSIX.
N3 (2) cnenyet, uTo Mepoit aOCONMIOTHON BJIAXKHOCTH MOKET OBITh BEJIMUMHA MaplHaIbHOTO
JaBJICHUsI BOJSIHBIX TapoB B armocdepe. [103ToMy OOBIYHO abCONOMHOU BAANCHOCHBIO
MIPUHATO HAa3bIBaTh YIPYTOCTh BOISHOTO Mapa M BBIpaXKaTh €€ B MUJUIMMETpPaxX PTYTHOTO
cronba. B cucteme CU sta BenuunHa uzmepsiercs B [lackamsix.
OmHocumenbHoU _61a%CHOCHIbI) HA3BIBACTCS OTHOUICHUE aAOCONIOMHOU  GIANCHOCMU K
MAKCUMATILHOU  AOCONIOMHOU  GNAXCHOCMY TIPU JTaHHOW TeMIEpaTrype, BBIpAKEHHOE B
nporieHTax. OHa onpenensieTcs: BRIPaKCHUEM:

f :P_(I:_yxr100%, (3)

H

rge P — ympyrocTs BOmSHBIX mapoB mpu Temmepatype t, P Y — ympyrocts mapos,
HACBHIAIOIINX BO3AYX MPH TOW Ke TeMIleparype (TemIepaType Cyxoro TepMOMETpa).
duznyecku, P ynciaeHHo paBHa aOCOJIOTHON BIAXKHOCTH BO3/AyXa.

OTHOCHUTENBbHAS BJIAXXHOCTh XapaKTEPU3YEeT CTENEHb HACHIIICHUS] BO3YyXa BOJSHBIM
apoM.

Temmneparypy t,, Ipy KOTOPOM BOJASHOM Iap CTAHOBUTCS HACBIIICHHBIM, Ha3bIBAIOT
moukou pocwl. ITpn oxJaxxaeHuu BO3yXa 10 TOYKU POChl HAUMHAETCS KOHACHCAIIUSI TTapOB:
MOSBJISIETCA TyMaH, BbIIaAaeT poca. Touka pochl XapakTEPU3yeT BIAXKHOCTh BO3/1yXa, TaK
KAaK OHA MO3BOJISIET ONPEAEIUTh MapUuaibHOE JaBICHUE BOASHOIO Mapa U OTHOCUTEIbHYIO
BJIAYKHOCTb.

BIakHOCTh BO3JyXa HM3MEPAETCA C IOMOLIBGI TMIPoMeTpoB (rped. U ypdg —
BJIYKHBIN) U MICUXPOMETPOB (VGTPOG — X0NMOoAHBIN). CylIeCTBYIOT IUCTAHIIMOHHBIE METO/IbI




ONpENENICHUS BIAKHOCTA BO3/yXd, HCIOJIB3YIOLIME JIA3€pHBIE W PAAUOMETPUYECKUE
npubopel. OTH METOABl MO3BOJIAIOT INPOU3BOAMTH M3MEpPEHUs € OopTa camojeTra H
METEOPOJIOTUYECKUX CIYTHUKOB 3€MJIM. B TUCTaHIMOHHBIX NCUXPOMETPAX HCIONb3YHOTCS
TEPMOMETPBl  CONPOTUBICHHS,  TEPMHUCTOPHI, Tepmomapel. B OpenOyprckom
roCyJJapCTBEHHOM yHHUBepcuTeTe B «JMHCTUTyTE MHKpPO- M HAHOTEXHOJIOTHN» BEIyTCSH
HCCIICIOBAHNS 1O CO3JAHUI0 OYE€Hb TOYHOIO JaTyMKa BJIAXXHOCTH. /[aT4MK OCHOBaH Ha
onTHYecKkux cBoricTBax Mosiekys JIHK, cnocoOHBIX MOTIOmaTh BOASHBIE Mapbl B BO3AYyXE.
PaccMOTpUM KI1aCCUYECKUE METOABI ONPEAEICHHS BIAXKHOCTU BO3yXa.

2 OnpenesieHne OTHOCUTEIBLHOM BJIAKHOCTH € IOMOIbI0 ICUXPOMETPOB

IIlcuxpomemp Aecycma COCTOUT U3 ABYX TEPMOMETPOB, NOMEIICHHBIX HA OJHOM ILIHTKE.
bamnoHyuk OgHOro U3 TEPMOMETPOB OOBs3aH OATHCTOM, KOHELl KOTOPOrO MOTPYXKEH B
CTaKaH4uK ¢ BOJoi. Cyxoil TepMOMETP MOKa3bIBa€T KOMHATHYIO TEMIIEPATYpYy.

bnaronapss ucnapeHuro BOAbl ¢ Oarucra, OOJIErarpiiero OaJJIOHYMK, TaK Ha3bIBAEMOIO
«BJIIAXKHOTO TEPMOMETpa», MOCIEAHUN MOKa3bIBAET TEMIEparypy Oojee HHU3KYI0, 4YeM
COCEIHUM CYXOM TepMOMETp. UeM MEHbIIE BIAXKHOCTh OKPYXKAIOIIET0 BO3AYyXa, TEM
MHTEHCUBHEE HCIIAPEHUE U TEM HUXKE MOKa3aHUE BIAXHOro TepMoMerpa. OTMETKHU MO IBYM
TEPMOMETPAM AAIOT Pa3HOCTh TEMIEPATYP, KOTOPAsk U XapaKTEPU3YeT BIAXKHOCTh BO3/1yXa.
JUist  ompeneneHuss OTHOCUTENBHOW BIAQXHOCTH BO3JyXa MOJIB3YIOTCS TabauuaMu
IICUXPOMETPUYECKON pa3HOCTH. 110 pa3HOCTH MMOKa3aHMI CyXOT0 U BIAXKHOTO TEPMOMETPOB
OTBICKUBAIOT UCKOMOE 3Ha4YeHue f. 3Has OTHOCUTEIBHYIO BIAKHOCTh, MOYKHO ONPEACITHUTh U
a0comoTHY10. [Ipy M3BECTHOM OTHOCUTEIBLHOMN BIIAXKHOCTH a0COIOTHAS BIQKHOCTh paBHA:

P f .PH(CyX) i (4)
100%

HAXOJIAT 10 TabnuIe 3HaYeHUH (TipustokeHue 1).
H

3nayenue P @V

Acnupayuonnwiii ncuxpomemp Accmana COCTOUT U3 ABYX TEPMOMETPOB, YKPEIUIEHHBIX Ha
OJIHOM ILITaTUBE. balIOHYMK OJJHOTO U3 TEPMOMETPOB O0BsA3aH 0ATUCTOM, KOHELl KOTOPOTO
IIOTPY’)KEH B CTAaKaHYUMK C BOJAOM. B BepXHEM YacTu ILITATUBA HMEETCS BEHTUIATOP,
MIPUBOJMMBI BO BpAIlCHUE YAaCOBBIM MEXAHU3MOM, KOTOPBIA 3aBOAMTCS KIKOYOM, IPHU
YCTaHOBHMBLIEMCS peXuMe ucnapeHus. Korma temmepaTypa BIaXKHOTO TEPMOMETpA TOXKE
yCTaHOBUTCS, MpuxoJ Terna Q; u3BHe OyAeT paBeH pacxony Teruia Q, Ha UcapeHue BOJIbI
C ITOBEPXHOCTH TepMoMeTpa. Torna no 3akony HeroroHa-Puxmana nmeem:

Q=at-t S, (5

rne (t — t;) — HaOnromaemasi pasHOCTh TeMIepaTryp, S; — MOBEPXHOCTh OaIOHYMKA
TepMOMETpa (BIAXHOTO), & — KOA(P(GHUIIUESHT MPOTMOPITMOHAIIBHOCTH.

CkopocTh UCHApeHusi BOJBI C OXJIAKJAIOWIEN  MOBEPXHOCTHU BJIAKHOT'O
TepMoMeTpa (Macca BOJIbI, UCTIAPSIONIASCS B €AMHUILY BPEMEHH )
( )
M N 52 PH 8710 _P

5 ©)

amm



rne S, — MIOUIaah MCHapsIoulel MOBEPXHOCTH, P — ympyrocts mapoB, HaXOHISIIMXCS B
Bosayxe, P “*’ _ ynpyrocTh HACHINGHHBIX MApOB NPH TEMIIEPATYPE BIAXKHOTO
TepMomerpa, P, — arMocepHoe napineHue.

BBomst KO3 GUIHEHT MPOIOpIMOHATBHOCTH K, IMeeM

ks, PP (1)

P

amm

k' S (emm)_
Q_M. = 2R P(8)

amm

M=

Pacxon sHeprum Ha ucnapeHue:

rae A— ymenbHas TEIIOTa HMCIAPEHUS.
[pupasuuBas Q; k Q, momyunm: ~ P=P @ —A".P__ -t (9)

a.sl P (8n1a3#c) _P
A* = =t (10)

k'&‘sz Pamm t_tl



3nech A — TMOCTOSHHAS, KOTOPAs B 3HAYHTEIBHOM Mepe 3aBHCHT OT CKOPOCTH IBHKCHHS
BO3/yXa U MIOATOMY JUISl BCSKOTO IICUXPOMETPA ONPEAENIETCA OTAEIBHO.

Breipaxxenue (9) HOCHUT Ha3zBaHMe NCHXpoMeTpuueckoil (opmynbl. OOBIYHO BIIAXKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOKHO OBLIO cUUTaTh S1=S,. Toraa

A =. 2 (11)
A

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

pe3epByapoB TEPMOMETPOB IMPEJICTaBICHA Ha PUCYHKE.
A
0,001300 jyt

0,001200
0.001100

0,001000
0,000300
0,000800

11

0,000700 e

0 1 2 3 4
M/ cex
PucyHok 1 — 3aBUCUMOCTb BETMYUHBI A OT CKOPOCTH MPOXOKICHUS BO31yXa
yepes npudop

-

CKOpOCTh BO3YIIHOTO NMOTOKA, CO3AaBAEMOT0 MPYKUHHBIM acCIUPaTOpPOM (BEHTHIISITOPOM),
00BIYHO cocTaBiseT (2-2,5) m/c.

[Ipy momMomu KIro4a 3aBOJST YacOBOM MEXaHU3M JI0 TIpejieia M TOCJ€ YCTaHOBJICHUS
mpolecca MCIapeHusl OTCUYMTHIBAIOT TEMIEpaTypy Ha o0oux Ttepmomerpax (t u ty).
Benuuuner P, 6epyTr u3 mcuxomerpuueckux Ttabmwil. P, ompenensioT mo OapoMmerpy.
3nauenne 4 paccuuthiBaercs o popmyne (10). ns onpenenenust A Benuuuny P crnemgyer
B35Th U3 JAHHBIX U3MEPEHUI MICUXPOMETPOM ABrycCTa.

Acnupayuornnwiii ncuxpomemp Accmana MB-4M

Pabota ncuxpomerpa Accmana MB-4M ocHOBaHa Ha 3aBUCUMOCTH Pa3HOCTH TEMIIEPATYP
CyXOro U CMOYEHHOIO TEPMOMETPOB OT BIIAXKHOCTH OKPY’KAIOLIETO Bo3ayxa. [Icuxpomerp
COCTOUT M3 JABYX OJIMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUICHHBIX B CIELHAIBHOMN
ompaBe, U acnUpalMOHHOW rosioBkU. OmnpaBa mpencraBiser cobol  TpyOKy,
pa3/IBaMBAIOIIYIOCS KHU3Y, C 3alIUTHON MieHKo. K HIKHEN pa3IBOCHHON 4acTu TPYOKH ¢
NOMOIIbIO  TUIACTMACCOBBIX ~ BTYJIOK MPUKPEIUIEHbl JBa MNarpyOKa, SBJISIOLIUXCS
paAuaIMOHHON 3alllUTON pe3epByapoB TEPMOMETPOB. BepxHuii KoHel TpyOKU COEAMHEH C
acrupaTropoM. ACIMpalnroOHHAs TOJOBKA COCTOUT U3 3aBOJHOTO MEXaHU3Ma U BEHTUJISATOPA,



KOTOpbIE 3aKpbIThl KoJmakoM. [IpyxkuHa 3aBOJHOTO MeXaHH3Ma IcuxpoMerpa AccmaHa
MB-4M 3aBoautcs kiatouom. [Ipu BpalieHnn BEHTUISATOPA, B MPUOOP BCACHIBACTCS BO3IYX,
KOTOPBI 00TEKAaeT pe3epByapbl TEPMOMETPOB U MTPOXOIUT IO BO3TYXOMPOBOTHON TPYOKE K
BEHTWJISITOPY U BHIOpAchIBaE€TCS Hapy)XKy depe3 Mpope3u B aclupaTtopHoit ronoBke. Cyxoi
TepMOMETp OyJeT IMOKa3piBaTh TEMIIEPATypy BO3AyXa, a M[OKa3aHUd CMOYEHHOIO
TepMOMETpa OYIyT MEHbIIE H3-32 OXJAXICHHS, BBI3BAHHOTO MCHApPEHHEM BOJBI C
MOBEPXHOCTU ©Oarucra o0jeraromero OauioHYMK TepMomerpa. Jias  ompeneneHus
BJIQXHOCTH II0 T[IOKAa3aHUSAM CyYXOrO0 M  BIIQXKHOIO TEPMOMETPOB  HCIIONB3YIOT
MICUXPOMETPUUECKHUE TAOTUIIBI.

Jist  ompeneneHuss aOCONIOTHOW BJIQKHOCTH HEOOXOJUMO HCIIOJIb30BaTh 3HAYCHUSA
aTMOC(EpHOro JaBJIEHUs, KOTOPOE U3MEPSETCs 6apOMETPOM.

bapomemp-anepouo

bapomerp sBiserca npuOOpOM HENPEPHIBHOTO JEHCTBUS, MPEIHA3HAUYEHHBIM JJIs
OpUEHTHUPOBAHHBIX HAOJIOJCHUI B MOMEUIEHUAX 32 UBMEHEHHEM aTMOC(EPHOTO AaBICHUS
B reorpauueckux pailoHax, pacnoyioxkeHHbIX He Bbllie 300 MEeTpoB HajJ ypOBHEM MOPA.
BapomeTp mpexacTtaBisier coOOM MEXaHMUECKUU CTPEOYHBIA mpubdop, paboTaromuii OT
BO3JICUCTBHSI aTMOC(EPHOr0 [ABJICHHUS Ha AHEPOUJHBIM UYYyBCTBUTENIbHBIA 3J€MEHT. B
KOHCTPYKIIMU OapoMeTpa MpeAyCMOTpPEH OMMETAUIMYECKUH (COCTOSIMM U3 3 METaJljIoB)
CTPEJNIOYHBIM TEPMOMETDP, HW3MEPAIOIIMN TemuepaTypy Bo3ayxa. [lnamazoH wu3zMepeHui
nasnenus ot 695 o 805 mM. pt. cT. (0T 0,927 10 0,1073 MITa).

Jlis omnpezenieHus: XapakTepa U3MEHEHUs JaBJIeHUs] (PUKCUPYIOLIAsCs 30JI0THCTas CTPEKa
coBMmelaercss (Mpu TMOMOLIM PYYKH, pacHOJIOKEHHOM Ha cTpenke Oapomerpa) c
MOKAa3bIBAOIIEH YEPHOM CTpENKOW. J[aHHOE NEHMCTBHUE CIEAYET BBINOJHITH TOJBKO C
pa3pelleHus IpernoaaBaTess Wik HHXeHepa Jadoparopuu!

DNeKmpoHHbILL OAMYUK 8IAHCHOCMU U MEeMNepamypbl

DONEeKTPOHHBIA JATYMK BIJIAXHOCTH M TEMIEPATypbl BBIIOJHEH Ha OCHOBE LHU(PPOBOro
natunka DHT11. DHT11 - 3T0 un@poBoil JaTYMK BIAKHOCTH U TEMIIEPATYPbl, COCTOAIINN
13 TEPMUCTOPA U €MKOCTHOI'O JaTYMKa BIAXKHOCTU. Takke JaTdyuk comepxuT B cede ALIIL
JUIsl IpeoOpa30BaHMs AHAJIOTOBBIX 3HAYEHHMI BJIAXKHOCTH W TemrepaTrypbl. s paboTel ¢
natuukoM DHTI11 ucnonb3yercss Arduino 6ubiauoreka DHT. Jliis TouHOCTH omnpeesieHus
OTHOCUTEJILHOM BIAKHOCTU BO3/yXa, MOKAa3aHUs MpUOopa HEOOXOMMO CHUMATh, KOTJIa OH
npopaboran He MeHee 10 MUHYT. UTOOBI BBIKIIOUUTH JJIEKTPOHHBIM JAATUMK BIAKHOCTU
JOCTATOYHO BBITAIIUTD €r0 BUIKY U3 JIEKTPUUYECKOU CETH.

1 IMopsinok BHINOJIHEHUS] PA0OTHI

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

Hauepture Tabmuiy 1
Tabnuma 1 — 3HaueHus1, MOIyYSHHBIE C IIOMOIIBIO ICHXpOMETpa ABrycTa



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

Omnpenenute TeMneparypy Cyxoro i, u BIa)HOTO i, TepMomerpa. Ilokaszanus 3aHecure
B Tabnuny 1. TemnepaTypy OKpyriasiiTe 10 IEIbIX YUCET.

Hcnonp3yss TICMXOMETPUYECKYIO TaONHWIly, pacHoJIO)KCHHYI0 Ha CTEHJE, HaWanuTe
OTHOCHTEIIbHYIO BIIaKHOCTH f. JIJIs 3TOrO paccumraiTe pasHOCTh TEMIIEPATyp BIAKHOTO H
CYXOro TepMOMETPOB (1. - ts:4¢ 1I0Ka3aHMA 3aHECHTE B TAOAMIY 1.

Hcnonb3ys npunoxxenue A, HalWIUTE TaBJICHUE HACHIILICHHBIX MapoB Py @

JUISL TEMITepaTyphl cyxoro Tepmometpa. [lokazanus 3anecute B Tabnuiy 1.

Hcnonb3ys hopmyiy (4) paccunTaiiTe abCOMIOTHYIO BIXXHOCTh Bo3ayxa P, [1a. Ilokazanus
3aHecHuTe B Ta0IuILy 1.

PaccuuTaiiTe aOCOMIOTHYIO BIIQXKHOCTH BO3/lyXa p B Kr/M°. s aToro u3 ypaBuenus (1)
BBIPA3UTE MJIIOTHOCT:

m_ P op_ P2
V Tcyx Tcyx‘RV

rae Ry =461,5 JIx/(kr-K) — yHuBepcanbHas ra3oBasi IOCTOSIHHAS JIJIsi BOJSIHOTO Mapa;
Tepx =ty + 273,15 — TemnepaTypa cyXoro TepMOMETpA (B KEJIbBUHAX).

Yacts 2. Onpenenenue OTHOCUTEJIbHON U a0COJIFOTHOM BJIAKHOCTH
BO3/yXa ¢ MOMOIIbIO nicuxpomerpa Accmana MB-4M

Hauepture Tabnuiy 2

Tabnuua 2 — 3HavueHusl, MOJTyYEHHBIE C TOMOIIIBIO TiIcuxpoMeTpa Accmana MB-4M

tcyx, °C [tenaxc, f,% |(eraoc) Pu, [la P, Ila  |p, k2/Md>
°C P, , Ila

Omnpenenute Temneparypy cyxoro tepmomerpa t.,. Ilokasanus 3anecute B Tabmumy 2.
Temriepatypy OKpPYIJISIUTE 10 LEJIBbIX YUCEIL

[lepen BBIOJIHEHHEM JAHHOM 4YacTu JIabopaTOpHOM paldOThl, YTOUHHTE Y HHXKEHEpa
nabopaTopuy WM TMPENojaBaTelis, TOTOBA JM YCTAHOBKA K IMPOBEICHUIO J1a00paTOPHBIX
uccienoBanuii. Korma nabopaTopHasi ycTaHOBKa rotoBa K padoTe, 3aBeUTE MPY>KUHHBINA
MEXaHU3M BEHTHJIATOpa C MOMOIIbIO Kitouya (moutu Ao mpexaena). Oxupaite OCTaHOBKU
BEHTUJISTOPA.

Korna BEHTWIATOpP OCTaHOBUIICS, ONPENEIUTE TEMIIEPATYPY BIAKHOIO TEPMOMETPA g4
[Tokazanue 3anecute B Tabnuily 2. TemnepaTypy OKPYIIISIATE O LEIbIX YUCEIL.

Hcnone3ys rpadux u3  npunoxeHus b, ompeaenuTe BENMYMHY — OTHOCUTEIBHOU
BJIQXXHOCTH Bo3ayxa. [lokazanue 3anecute B Tabnuity 2.

Omnpenenure BeIMYMHY aTMOC(EpHOro MaBiCHHs B MacKajsaX, HCHOib3ys 6apometp (760
MM. pT. c¢T. = 101 325 ITa).



=

N =

Wcmons3yst mpuiiokeHne 1, Haiiure MaBleHHE HACBHINIEHHBIX MMAPOB JJIsI TEMIEPATYphI
Bnaxuaoro P, ““ tepmomerpa. [TokasaHus 3aHECHTE B TAOIHLLY 2.

[Ipeobpazyss popmynsr (9) u (11), momyunm dopmyny s aOCONMIOTHOW BIAKHOCTU
BO3IyXa B IMACKAJIAX:

P=P @ _A.P E b .(13) \
B nannoii naboparopHoit pabore koapduimeHT A mpUHUMaeT 3HadeHue paBHoe 6,62-10
°C. Ilokazanue 3aHecuTe B TaOIHUILY 2.
Paccunraiite aGCONIOTHYIO BIIAKHOCTb BO3AyXa p B KI/M° ¢ HOMOLIBIO (Gopmyist (12).

ITokazanue 3aHecuTe B TAOIHUILY 2.

Yactp 3. OnpeneﬂeHHe OTHOCHUTEJIBHOM BJIaKHOCTHU BO3JyXa C IIOMOHIBIO 3JICKTPOHHOI'O
JaTdrKa BJIA>KHOCTH

BxuirounTe 351€eKTPOHHBIN TATYUK BJIAXKHOCTH.

Onpenenure 3HaYEHUE OTHOCUTEIBHOM BIaKHOCTH BO3AyXa.

JI71s1 paboThI € SIEKTPOHHBIM JIATYUKOM BJIAXKHOCTU HEOOXOJIUMO BKJIFOUUTH BUJIKY JIaTUHUKA
B DJIEKTpUUYECKYyr0 ceThb. Ha skpaHe gucries BbICBETATCA ABa cooOiienus. [IpuBenem
puMep COOOIIEHUN:

Temperature: 28 C — 03Ha4aeT, 4YTO TEMIIEPATYPA B TOMEIIECHUHU cOCTaBIsAET 28 °C;
Humidity: 18% — o3Hauaer, 4TO OTHOCHTEIbHAS BIIAXKHOCTH B ITOMEIIEHHH COCTaBiseT 18
%.

BrIkimtounTe 35IeKTPOHHBIN TATYMK BIIAKHOCTH.

Yacte 4. CpaBHHUTCIBHBIA aHAIM3 BEJIMYWH OTHOCHUTEIBLHONW M aOCOJIFOTHON BJIAXKHOCTH
BO3/IyXa

JInss  CpaBHMTENBHOTO aHalIWM3a 3HAYCHUHW OTHOCUTEIBHOM  BJIQXKHOCTH  BO3AYyXa,
MOJTYYEHHBIX C MOMOIIBIO Pa3HBIX MPUOOPOB, HEOOXOIUMO HAHECTH MOJYUYCHHBIC 3HAUCHUS
Ha YHUCJIOBYI0 OChb C YYE€TOM JIOBEPUTEIBHOrO HHTEepBaia. [ Tpex uCHoIb3yeMbIX
MPUOOPOB U3BECTHBI 3HAUCHUST a0COIIOTHON OIMTMOKU OTHOCUTEJILHOM BIAXKHOCTH BO3/1yXa,
MOJy4aeMOM B PE3YJIbTATE IKCIEPUMEHTOB. OHU COCTABIISIOT:

st ncuxpomempa Aseycma Af = 7%
TUTSL acnupayuoHHo2o ncuxpomempa Acemarna Af = 6%
TUTSL 271eKMpPOHH020 oamuuka enaxcrocmu Af = 5%

PesynpTupyromee 3Haue€HWE OTHOCHTEIBHOW BIQXHOCTH BO3AyXa IMOJy4YdM Ha
MEPECEUCHHUH IOBEPUTEIIBHBIX HHTEPBAJIOB TSI TPEX MPUOOPOB.

B ciyuae ecnu noBepuTenbHBIE HHTEPBAJIBI HE MEPECEKAIOTCS, PE3yIbTUPYIOIIEe 3HAUCHNE
OTHOCHUTEIFHOW BIQKHOCTH BO3JlyXa HaXOJMM KaK cpeiaHee apu(]pMeThdecKoe MOKa3aHWuu
OT TpeX MPUOOPOB.

Pesynprupyromee 3HaueHHWe aOCONMIOTHOW BIAXKHOCTH BO3AyXa HAWTH Kak CpeaHee
apudmernyeckoe s 3HAYCHHH, TMOJTYYCHHBIX C TOMOIIBI0 TICHXpOMETpa ABTycTa U
aCTIMPAIMOHHOTO TICKXpOoMeTpa AccMaHa.



Ilpumep:

Ilyctb, B pe3ysibTaTe HU3MEPEHHN OTHOCHUTEIBHOW BIIAXKHOCTH BO3/yXa, IICUXPOMETP
Asrycra onpenenui ero paBHbIM f = 35%, acnimparmonnsiii ncuxpomerp Accmana f = 31%,
a AJEKTPOHHBIN JaTyuk BraxHoctu f = 29 %. HaHnecem 3Tu 3Ha4eHUs HA YHUCIOBYIO OCh C
Y4E€TOM BEITMYMHBI A0COTFOTHOU OMIHOKH (PUCYHOK 2):

fL Y LY —

9" 7 31 35 1. %

PucyHok 2 — CpaBHUTENBHBIN aHAIN3 BEJITUMYUH OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa
N3 mosy4eHHOTO pPHCYHKa BHJIHO, YTO 3HAYEHUE OTHOCUTEIIBHOW BIIAXKHOCTH BO3JyXa
coctapisier f = 31+3%.

Yacts 5*. OnpeneneHHe 3HAYCHUA TOYKH POCHI B IIOMCIIICHUHA

Hcnonb3yss BEMMYMHY OTHOCUTEIHHOM BIAKHOCTH BO3/lyXa, MOJYYEHHYIO B 4YacTu 4,
OMpeNieIuTe TOYKY pOChl B TMOMemnleHuH. [[ias 3Toro Bocmonb3yiTech TaOmuied B
MPWIOKEHUU B, TIpU 3TOM HCIONB3YyHTE CpeIHEe 3HAUYEHHWE OTHOCUTEIBHOW BIAKHOCTH
Bo3Ayxa (OKpyTJisisi B OOJIBIIYIO CTOPOHY) M TOKa3aHUE TEPMOMETpAa B IJIEKTPOHHOM
JTaTYNKE BIAKHOCTH.

3anuiuTe BBIBOJI IO BCe labopaTopHOU padoTte.



N

B cayyae IIMUCTAHITMOHHOTO OOYYEeHHUsS HEOOXOQJMMO BBIIIOJHUTE
BHUPTYAJILHYIO JJA0OPATOPHYIO PAOOTY.

Bupmyanvnoui Ilcuxpomemp Aecycma

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

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

d »
r ° 0 Q MCHXPOMETPMIECKTR

rabavuc
2 et MYCK  nay3a c6poc

Pucynok 3 — Crenn BUpTyalibHON 1a00paTOpHOM pabOThI
JUis  akTUBaUMM TaONULBI  YCTAHOBHUTE T'ajlOuKy B IIyHKTE
«IIcuxpomerpuueckas TabIULa.

Xoo pabomwi
. Hauepture Tabnuiry
Tabnuma 3 — 3HaueHus1, NOIyUYEHHBIE C IOMOIIBIO ICUXpOMeTpa ABrycTa

tcyx, °C tenaxc, °C f, % (cyx) P, Ila 0, Ke/m®
P, ,1la

CHUMHTE ITOKA3aHUsA C CyXOr0 TEPMOMETPA Ly

. B nynbre ynpaenenus Haxkmute kHonky «Ilyck». OOparutre BHHUMaHue, 4TO TeMIepaTypa
Ha BJIAXKHOM TEPMOMETpPE Havaja najaarts!

. Korma temmneparypa Ha BIaXHOM TEPMOMETPE IEPECTAHET HU3MEHATHCS — CHUMHUTE
[OKA3aHUE YCTAaHOBUBIIEHCSA Temneparypbl ;... 3HaUeHUE, MOJIYYEHHOE Ha IIyJbTe
YIPaBJICHUE HE YUYUTHIBATD.


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

no

Hcnonb3ys NCUXpoMeTpuyeckylo — TalOmiuily, HaWauTe  OTHOCUTENIBHYIO BIAKHOCTb
Bo3ayxa f.

Paccunraiite abCOMIOTHYIO BIQXHOCTh BO3AyXa, HCIONB3ysa (opmyny (4). HMcmons3ys
HpUIIOXKeHUe |, HaliiuTe TaBIeHUe HACBIIEHHBIX MapoB P, “*

1T TEMIIEPATYPBI CyXOro TEPMOMETPA.

KOHTpOJII)HBIe BOIIPOCHI

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

Yto Ha3bIBAETCS HACHIICHHBIM I1APOM, TOYKON pPOCHI?

Yro mpenctaBisatoT coOoil Takue MpuOOpbI, KaK INCUXPOMETP ABrycTa, aCHUpallMOHHBIN
ncuxpomerp Accmana, 6apomerp.

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



[Tpunoxenune A
(cipaBOYHOE)

eJIeHrEe HACBIIIIEHHOTO 11apa Boabl oT 15 °C no 35 °C
p

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




ITpunoxenue b

OmnpeneneHre  OTHOCHUTENBHON  BIQKHOCTH 1O  NCUXPOMETPUUYECKOMY  Trpaduky

MPOU3BOJIUTCS B CICAYIOIIEM HOPSIAKE!
1. 1o BepTUKAIBHBIM JIMHUSIM OTMEUAIOTCS TOKA3aHUSI CYXOTI'0 TEPMOMETPA;

2.

110 HAKJIOHHBIM JIMHUAM OTMCHAIOTCS ITOKA3aHUA BJIAKHOTO TCPMOMCTPA,

Ha TIIEPECEYEHUH OTUX JIMHUKA TOJIY4YarOT 3HAYEHUS OTHOCHUTEIBHOW BIIAXKHOCTH,
BBIPAKEHHBIE B MPOIEHTAX (TOJIyYEHHBIE 3HAUCHUS] OKPYTJISATh B MEHBIIIYIO CTOPOHY ).

3.
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[Tpunoxenune B
(cipaBo4HOE)
Tabnuna s onpeneneHust TOYKH POChI

BJIAKHOC

Th 40% 45% 50% [55% [60% 65% [70% [75% B0% B85% (90% [95%

%

TCMIICpAT

ypa

°C

5 153 [F129F F [9,96]-9,11]-8,31-7,62 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]-6,2154 462139 }3,341-2,6
12,58(11,22[10,04

-1 - F91 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 4,451-3.2212,08-1,04]-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 4,81 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 18,44 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 5,9 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[19,3820,34[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 |17,1918,57|19,8721,0622,1823,2624,26[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]25,0826,1727,2 [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[27,74/28,94/30,05(31,1232,12/33,08
35 19,38[21,2823,0224,6 [26,0827,64[28,7 [29,91]31,02]32,1 33,1234,08

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

ypa
°C

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

— OneHka «5» CTaBUTBHCA, €CIIM YYaIIUMKCA BBIMIOJHIET padOTy B MOJHOM 00BEME C
cOOJIIOZICHUEM  HEOOXOAMMOM  TOCJIENOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIbHO  MOHTHPYET  HEOOXOAUMBIE
00Opy/lI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKUMaxX, 00eCIeUMBaIOIINX
MOJy4Y€HHUE MPaBWIbHBIX PE3YyJIbTaTOB U BBIBOAOB; COONIOAAET TPEOOBaHUS MPaBUI
0e30MacHOCTH TpyZa; B OTYETE MPABUJIBHO M AKKypaTHO BBIMOJHSET BCE 3aIMCH,
TaOHIIBI, PUCYHKH, YEPTEKHU, TPA(UKH, BHIYUCICHHS; TIPABIJIBHO BBITIONHSAET aHAIH3
MTOrPEITHOCTEN.

— OueHka «4» CTaBUTCS, €CJIM BBIMOJIHEHBI TPEOOBAaHUS K OLIEHKH «5», HO OBbLIH
JOMYIIEHBI JBa-TpU HeJoudeTa, HE OoJjiee OaHON HerpyOod OIMOKM M OJHOTO
HEeJ0YeTa.

— Onenka «3» cTaBuTCs, €cid padoTa BBHINOJHEHA HE MOJHOCTbIO, HO 00BEM
BBITIOJTHEHHONW YacTH TAaKOB, MO3BOJIIET TIONYYUTh TPaBUIIbHBIC pE3yJIbTaThl H
BBIBOJIBI: €CITH B XOJI€ TTPOBEICHUS OIbITa U U3MEPEHUM OBLITU TOMYIICHBI OIIUOKH.

— Ormnenka «2» cTaBUTCS, €CIM paboTa BBHINOJHEHA HE IMOJHOCThIO U 00beM
BBIMIOJTHEHHOM dYacTh paboOT HE MO3BOJIAT CHAeNaTh MPaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3MEPEHHUS, BEIUUCICHHSI, HAOJIIOICHUSI TPOU3BOMINCH HEMPABUIIBHO.



JlabopaTopHbie padoThI

JlabopaTtopnas paGora Ne 3
OmnpeneseHue NOBEPXHOCTHOIO HATHKEHUS JKUAKOCTH.

eap 3aHATHA: HAYUYUTHCS OMNPEICTATH MOBEPXHOCTHOE HATSKEHUE BOJIBI
METOJIOM OTPHIBA PAMKH.

Ilepen HauyajioM 3aHSITHSI HeOOXOAMMO 3HATh: OmpeaeicHue U (HopmyTy
MOBEPXHOCTHOTO HATSKEHUS BOJIBI METOJIOM OTPBIBA PAMKH.

Ilocne 3aHATHS  HeOOXO0OAMMO  YMeThb:  ONpEACNITh  KOA(DPUIMEHT
MOBEPXHOCTHOTO HATSKEHUSI C HCIOJb30BaHUEM (POPMYJIBI  MMOBEPXHOCTHOTO
HATSKEHUS.

Oo6opynoBanme: kominbloTep, MHTEpHET, MHCTPYKIIMOHHAS KapTa.

Coaepxkanue u Teopus.

Y  BCAKOM  KUIKOCTM —  CYIIECTBOBAaHME CBOOOJHOM  TMOBEPXHOCTH.
MonekynsipHoe JaBJICHHME HaNpaBiICHO BHYTPb HUJKOCTH, IEPIECHIUKYISIPHO K
CBOOO/IHOM MOBEPXHOCTH.

Cuibl TIOBEPXHOCTHOTO HATSKEHUS B JIIOOOM TOUKE MOBEPXHOCTH HAIPABIICHBI
M0 KacaTeJbHOW K HEM M MO HOpPMAIM K JIIOOOMY 3JIEMEHTY JIMHHH, MBICICHHO
MIPOBEJICHHON Ha MOBEPXHOCTHU KUJIKOCTH.

KoadgdummenT MoBEepXHOCTHOTO  HATSHKCHHS  YHCICHHO  paBeH  CHIIC
MMOBEPXHOCTHOTO  HATSDKCHMS, JICUCTBYIONIEW Ha EOUHUIYY JUIMHBI  JIMHUH,

F

paszensomei oBepXHocTh Ha yactu: ~ Z (1)

B cucreme CHU ko3¢ puLieHT MOBEpXHOCTHOIO HATSKEHUS « n3Mepserca B H/m.

KoadduimenT noBepXHOCTHOTO HATSKEHUS 3aBUCUT OT MPUPOIBI )KUJIKOCTU. A
3aBUCUT TakKK€ OT TOTO, Kakas cpela HaXOJIUTCA HaJl CBOOOJHOM IMOBEPXHOCTHIO
KuAakocTu. CneacTBUEM CHIIBI MOBEPXHOCTHOTO HATSDKEHUsS, JCHCTBYHOLIEH Ha
€AVHMIY IUIOIAAM TOBEPXHOCTHOIO CJOsI, SABJISIETCS MOJEKYJISPHOE JaBJICHUE.
KoadduimeHT noBEepXHOCTHOTO HATSKEHUS MOXKHO OMNPENCNIUTh IyTeM H3MEpEeHHs
CHJIbI, KOTOPYIO HYKHO MPHJIOKHUTH MEPIEHAUKYISIPHO K TTOBEPXHOCTH KUJIKOCTH IS
OTPBIBA PA3IMYHBIX TBEPBIX TEJ OT ATOM MoBepxHOcTU. Eciu cuna, AeicTByromas Ha
TEJI0, paBHA IO BEJIMYMHE CUJIE IOBEPXHOCTHOI'O HATSKEHHUS, TO TEJIO OTOPBETCHL.

OpgnuMm u3 cnoco0oB u3MepeHus: Ko UIMEHTa G SBISETCA METOJA OTpPbhIBA
koJbla. Kosblio, M3roTOBIEHHOE U3 MaTepHalia, XOpOIIo CMaYMBAEMOT0O YKHUJIKOCTHIO,
NPUBOJUTCS B CONPUKOCHOBEHHE C €€ IOBEPXHOCThIO. PaccMOTpUM KOJIBLIO €
BHCIIHUM JuameTpoMm (; 1 BHYTpeHHHM auamerpoM O, , Kacaroieecs MOBEPXHOCTH
JKUAKocTy. ToimmHa koapua b .




HpI/I IMOAHATHUN KOJbIIa C IMOBCPXHOCTH IIPOHUCXOAUT Pa3pbIB IMOBCPXHOCTH
KHUAKOCTHU IO KPOMKaM KOJIbIIA. I[J'II/IHa I'paHUObI IEPEa OTPLIBOM KOJIbLA, 110 KOTOpOﬁ
IMPOUCXOAUT Pa3pbIB TOBEPXHOCTHU, COCTABIIACT

L=nld + d) =nld +(d - B)=2x(d- B=2n(d, +ﬁ. 2)
H3MepI/ITB (©27013% F, HCO6XOI[I/IMYIO AJIs1 OTpbIBA KOJIbIIA, MOXHO 110 CI)OpMy.He: —— ==
©)F
IrIe &x — CpeIHee Y/UIMHEHHE MIPYKUHBI B MOMEHT OTpPbIBa KOJIBIIA.

[IpuniunuanbHass cxXema YCTAaHOBKMA IS ompenencHus Kol duimeHrta
MOBEPXHOCTHOTO HATSKEHUS M300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH
K npyxuHe nmoaBemmBaeTcsi METANIMUECKOE KOJIbLO. [lepen HadamoM Kax10ro
OMbITA KOJBIO MPOTUPAIOT U MPOCYIINBAOT. BpallleHneM BUHTa OITyCKAaeM KOJIBLIO J10
COMPUKOCHOBEHUS C TIOBEPXHOCTBHIO KHUIKOCTH, MPH ITOM HYNKHO CIEIUTh, YTOOBI
KUJKOCTH HE Kacalcs
EJCTOJ'II/IK TUTSt
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BIIMCAHHBIN B KOJIBIIO.
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S I R YT LRI e KHUIAKOCTH.
[Tocepenune,

HaxXxoOWUTCsa IIaHCIb «IapaMCTpbl IIPYXKXHWHBI KW KOJbLA».

Ha Heli MOXHO MEHATH

KO3 PHIUEHT J)KECTKOCTH MPYXKUHBI, TUAMETpP KOJIbIa ¥ TOJIIMHY KoJiblla. HaBens Ha
KOJIBIIO W YACPKHUBAs MIPABYIO KHOIKY MBIIIA MOXHO MPUBECTH B JBMXKCHUS KOJIbIIA.
Jlyis TOrOo, 4TO0 MPHHTH B MCXOJHOE IOJIOKCHHS HEOOXOAMMO HaKaTh Ha KHOIIKY
«cOpocy. Mcrmonb3ys mpeACcTaBICHHYIO YCTAaHOBKY, TOCTUTACTCsl ENIb MOCTABICHHOM
n1abopaTopHOI pabOTHI.



Ils1an BoINOJIHEHUSI Pa0OTHI
1. TIlepetimute 1o  cchbuike https://www.youtube.com/watch?v=9pcaBm21Jf8 u
MPOCMOTPUTE BHJIEOYPOK KOTOPBHIM TMOSICHUT, KakuM 0Opa3oM TPOBOIUTCS
nabopaTopHas paboTa B peaIbHBIX YCIOBHSIX.
2. Ilepeiinute o cebutke http://mediadidaktika.ru/mod/page/view.php?id=346
U BBIIOJHANTE MOCJIEA0BATEAbHOCTD JEHMCTBUI, OITMCAHHBIX HIKE.

3aganue. Onpedenenue n0BEPXHOCHIHO20 HAMANHCEHUS 600bl, MACA, KEPOCUHA.

1. 3anmycTuTh BUPTYaJIbHBIN CTEH]T

2. BriOpaTh uccienyemMyro >KHIKOCTh U3 TPEX BO3MOXKHBIX: BOJAA, MAaCII0, KEPOCHH.

3. YCTaHOBUTH MapaMeTpbl KOJIbIIA W TIPYKUHBI: JKECTKOCTh K, BHYTpEHHHUIA
nauaMetp di, ToMHy KoJiblia N (8b160p dannblx 6enuyun Ha saute ycmompenue)

4. OnpenenuTs AJMHY TPAaHUIBI pa3phiBa MO0 OJHOMY U3 PABEHCTB B opmyie (2)

5. [IpuBecTy KOJBIO B CONMPUKOCHOBEHHUE C KUAKOCTHIO AX = 0.

6. MemieHHO TTOJHMMATh KOJIBIIO, TIPHIaBas MpHUpAIeHUE CKAaTHIO TPYKUHBI AX 0.
3adukcupoBaTh Moka3aHue AX B MOMEHT OTPbIBA KOJIbIIA.

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

8. Paccunrtatrh CpemHIOI CHUITy YOPYTOCTH, KOTOpasi B MOMEHT OTphIBa KOJbIAa paBHA
CHUJIE TOBEPXHOCTHOTO HaTsKeHUsI 1o Gpopmysie (3)

9. Paccumnraiite K0 HUIIMEHT MOBEPXHOCTHOTO HATsDKEHUS 110 opmyiie (1).

10. Pe3ynbTaThl U3MEpPEHUI 3aHECUTE B TAOJIUILY (pacuemvl HUMCe 3aNUCanbl 00HCHbL
00513amebHO).

11. PaccuntaTh NOTpEUIHOCTH U3MEPEHUN.

Ne K, |dy,|dy|h 8%, | &, |L|F, |0, [, |AC |,
o | FPROCTE o M (v MM M | M H [Hm|HM|HM |%
1
2
3

12. CpopmynupoBaTh BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI

1. B Kakyro CTOpOHY I€HCTBYET CUJIa MOBEPXHOCTHOI'O HATSKEHHUS?

2. OODBSICHUTH SIBJICHHE TOBEPXHOCTHOTO HaTsOHKeHHUs. YUYTO Ha3bpIBaeTcs
K03 UIIHEHTOM TOBEPXHOCTHOTO HATSKCHHUS ?

3. Kakue KOCBEHHBIE METO/IbI OnpeIeNICHUS kodhummenTa
MOBEPXHOCTHOTO HAaTsLKeHUs Bbl 3HaeTe, ux cyTh?

4. OObACHUTE MOJHATUE U OIYCKAHHUE KUJIKOCTEH B KAaIMJUIAPHBIX TpyOKax,
MO’KHO JI OIIPEAEIUTD « , UCTIONb3Ys KalWUISIpHbIE TPYOKH U Kak?

KonTtpommpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;

Kpurepnuu ounenku:

— OueHka «5» CTaBUTHCA, €CIIM YYalllUWCs BBIMOJHIET padOTy B MOJTHOM OOBEME C
coOMoIeHHeM  HEOOXOAMMOM  MOCJIEeNOBATENbHOCTH  MPOBEAEHUS  ONBITOB U



U3MEPEHUM;  CaMOCTOSITENIBHOM  pPAallMOHAJIBHO  MOHTHPYET  HEOOXOAHUMBIE
00Opy/lI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEXKHUMax, 00ECIEUNBAIOIINX
MOJyYeHUE TMPaBWIBHBIX PE3YyJlbTaTOB U BBIBOJOB; COONIOAAET TPEOOBaHWS MPABUII
0e30MacHOCTH TpyJa; B OTUETE MPAaBUIBHO M AKKYpPaTHO BBINOJHSET BCE 3allCH,
TaOJIUIBI, PUCYHKH, YEPTEKH, TPAPUKHU, BHIYUCICHUS; MPABUIHHO BBIMOIHIET aHAIN3
IIOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIHM BBIIOJHEHBI TPeOOBaHHUA K OLUEHKH «5», HO ObLIA
JIOTIYIIEHbI JIBa-TPH HeAo4YeTa, He Oojee OAHOW HerpyOoill ommOKHM U OJHOTO
HEeJ04YeTa.

— OuneHka «3» cTaBUTCA, €clM paboTa BBIIOJIHEHA HE MOJHOCTbIO, HO 00BEM
BBIMIOJTHEHHOM YacTU TAaKOB, IO3BOJIAET MOJIYYUTh MPABUIbHBIE PE3YJIbTaThl U
BBIBO/JIbI: €CJIU B X0/1€ ITPOBEJICHUS OIbITA U U3MEPEHUM ObLIN TOMYLIECHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBINIOJITHEHHOM dYacTh paboT HE MO3BOJIAT CHENaTh IPAaBWIbHBIX BBIBOJOB: €CIIH,
OIBIThI, U3MEPEHMSI, BBIYUCICHUS, HAOIIOICHHS POU3BOIUINCH HEMPABUIIBHO.

KounrpouabHasi padora Ne 2
ITo pa3neny «MoJiekynsipHasi (U3MKA U OCHOBbI TEPMOJIMHAMHUKI

1 BapuanT

1. I'a3 B konmnuectBe 1000 monei npu nasnennu 1 MIla numeer temneparypy 100° C.
Haiitn 06bem rasa.

2. Ilpu xakoii TemnepaType CpelHssl KHHETHUECKasi SHEPTUsl OCTYNATEIbHOTO
JIBIDKEHUS MOJIEKYJI ra3a paBHa 12,42-10-21 JTx.

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

4. I'azy nepenano kosmuectBo TerioTel 300 Ik, ero BHYTpEHHSIS SHEPTUS
yBenuuunack Ha 200 [>x. Yemy, paBHa paboTa, coBepIeHHas ra3oM?

5. TennoBo# aBUTaTeNb MOTyYaeT OT HarpeBaTess sHepruto, papayro 1000 [[x, u
otaaeT xonoawibHUKY 3Hepruto 800 k. Uemy pasen KIIJ[ renoBoro nBuraresns?

2 BapuaHT

1. PaccuuTaiiTe Temneparypy, mpu KOTOPOM HaxXOAsATCs 2,5 MOJIb raza, 3aHUMAloIIero
o0bveM 1,66 11 m HaxoxgsAmerocs moja gaBiaeHuem 2,5 Mlla.

2. IIpu Temniepatype 27°C naBnenue raza B 3akpbiTom cocyne 75 klla. Kakum Oyaet
JaBJIeHUH npu Temnepatype -13°C?

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

4. OnpeaenuTh BHYTPEHHIOIO SHEPTUI0 OJJHOATOMHOTO H/I€aJIbHOTO ra3a €CJiv OH
nosryqrut KomudaecTBo TertoTel 1000 [ u coBeprin ripu 3toM padboty 400 [Ix.

5. TennoBo# aBUTATENb 3a LMK MOJIY4YaeT OT HarpeBarelist 3Hepruto, pasuyro 1000
JIx, n otnaer xonoamnbHUKy sHepruto 700 Ix. Yemy paBen KII] TerioBoro
nsurarens’?



3 BapuaHT

1. B 6amnone o6bemom 100 11 HaxonuTes 2 T kuciopoaa npu temiepatype 47°C.
KakoBo naBnenue rasa B 6ayutone? (MoJsipHas Macca Kuciaopoaa 32 r/MoJb)

2. OnpeaenuTsb CPeIHIOI0 KHHETHUECKYIO SHEPTUIO TOCTYATEIbHOTO ABUKECHUS
MouteKyJ raza npu 17°C.

3. KakoBa BHyTpeHHss 3Heprus 10 MoIb 0JHOATOMHOIO UeanbHOTo rasza npu 127°C?
4. Ilpu cooOuieHnu ra3y KojaudecTBa TermioTel 6M /K OH paciiupuics U COBEPLINII
pabotry 2 M/Ix. Haiinute n3MeHEeHUH BHYTPEHHEW SHEPIUM ra3a. ¥ BeJIMYniIach OHa
WJIM YMEHBIINIIACH?

5. Uemy paBeH makcuMalibHbIi KII] naeaibHOTO TEMJIOBOTO ABUTATENA, €CIIH
TeMreparypa Harpesareia paBHa 455°C, a xonmoaunbHuka — 273 °C?

4 BapuaHT

1. Haiimute o0beM Bogopoaa maccoit 1 kr npu temneparype 27°C u gasinennn 100
klla. (MonsipHast Mmacca BoJiopoJia 2 T/MOJIb)

2. Bpruncnure n3aMeHEHNE BHYTPEHHEN SJHEPTUH BOJIOPOIA, HAXOASAIIETOCS B
3aKpBITOM cocCy/ie, mpu ero HarpeBannu Ha 10°C. Macca Boopoaa 2 Kr, MOJIsIpHAs
Macca Bojiopoja 2 r/Mob.

3. I'a3y mepenano komuyuecTBo TeIoTh 300 JIk, ¥ TIpH 3TOM OH COBEPIIUIT padoTy
100 I>x. UeMy paBHO U3MEHEHNE BHYTPEHHEN DHEPTUM ras3a’

4. B kanuuisipHoit Tpyoke paguycom 0,55 MM KUIKOCTh MOIHSIIACh HA BBICOTY 11
MM. Haiitu koadpuireHT moBepXHOCTHOTO HATSHKEHUS KUAKOCTH. [11O0THOCTD
xugakoctu 800 kr/m3.

5.TemnnoBoii nBUraTens copepinaet 3a nuki padbory 100 Ix. Kakoe koamdecTBo
TEIUIOTHI MOJY4E€HO MpH 3TOM OT Harpesatens, eciau KIIJ[ npurarens 20%?

S BapuaHT

1. KakoBa Temniepatypa rasa npu aasiuenuu 100 klla u kOHIEHTpauu MOIEKyI
1025 m-3?

2. Onpenenute KOHIIEHTPALMIO MOJIEKYJT ra3a, HaXOoAsiierocs noj aasuaeHuem 200
klla npu remneparype 300 K.

3. Kak u Ha CKOJIbKO U3MEHUIIACh BHYTPEHHSISI SHEPTUs ra3a, €ClIU MPHU €ro
aauabaTHOM CXXaTWUW HaJl HUM Oblia coBepiieHa padora 200 JIx?

4. I'azy nepenano konuuectBo TemioTel 100 [k, ero BHYTpEHHSIS SHEPTUs
yBenmumiack Ha 50 [x. Uemy, paBHa paboTa, coBepiiieHHas ra3om?

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

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepuu ouenku:

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

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



- «3» CTaBUTbCS, €CIM CTYACHT NPaBUIbHO BBIOJHWI HE MeHee 2/3 Bceil paboThl win
JTONyCTHJI HE Oojiee OJHOW TIpyOoil ommOKH M JABYX HEIOYETOB, He Oojiee OJHOU
rpyOooit U ogHOW HerpyOoil omubOku, HE Oojiee TpeX HErpyObIX OIIMOOK, OJIHOM
HEerpyooi OmMOKHN U TPEX HEIOUETOB, TPU HATMYNU 4-5 HEJ0UETOB.

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

Paznen 3. DaexkTpoguHaMuka
Tema 3.1. DaexkTpuueckoe moJe

Ycrnblii onpoc (YO)
1. Yto HazbIBaroT auiekTpuzanuei Ten? CrnocoOsl ANeKTpU3alti.
2. YeM oTaMyaeTcss 3JIEKTPOCTATUUECKOE B3aMMOJCHCTBHE OT BCEMHUPHOIO

TATOTEHUSA?

OnextpomeTp. UeM onpenesnsercs 3Ha4eHHE dJIEKTPUIECKOTO 3apsiaa’?

3aKOH COXpaHEHMs JIEKTPUUYECKOro 3apsaa. M3zonupoBanHas cucrema.

3akoH Kynona.

Kak HanpaBieHa KyJJOHOBCKasl CHJIa U KAKOMY 3aKOHY OHa MOJUMHSAETCS?

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

B ueMm cocTout nmpuHIMN cynepno3uuun? (1Jisi CUIIbl U HAPSYKEHHOCTH )

. Iloka3atb Ha pUCYHKE.

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

11.HampsixkeHHOCTD 1011, EnyHuIia HanpsiKeHHOCTH. 3aBUCHUT JIM HAMPSYKEHHOCTh

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

13.YTo Ha3bIBaeTCS NTUHUEH HAMPsHDKEHHOCTH AnekTpudeckoro monsa? [Tokazate Ha
PUCYHKE pachlpeleieHue JIMHUA HaNpsSKEHHOCTH BOKPYT  YEIUHEHHBIX
TOYEUYHBIX 3aps/10B. MOTyT JI1 OHU MepeceKaThCsl WM KacaThCs Apyr apyra?

14.Yto Ha3bIBaeTCs OJHOPOAHBIM 3JIeKTpuueckuM mnosieM? [loka3aTh Ha pHCYyHKe
pacrpejesieHie JMHUI HANPsSHKEHHOCTU OJIHOPOHOTO 3JIEKTPUYECKOTO MOJIS.

15.Bbyner nu 3apsKeHHOE TEJIO B DJIEKTPUYECKOM T10JIe 00s13aTENIbHO JBUTATHCS 10
JUHUSM HANpsHXKEHHOCTH A3TOTO TOJIA, €CIM HHUKaKhe Jpyrue CHIIbl He
JNEUCTBYIOT?

16.Yto Ha3pIBaeTCAd MOBEPXHOCTHOW IJIOTHOCTBHIO 3apsijia, JUHEHHONW MIOTHOCTHIO
3apsia’?

17.HanpsK€HHOCTh TMOJS MEXAY Pa3HOMMEHHO 3apsDKEHHBIMH IIJJACTUHAMH, BO
BHEILIHEM [TPOCTPAHCTBE.

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

19.Kakue mosis Ha3pIBalOTCA MOTEHUUaIbHBIMH? Yemy paBHa paboTa
AIEKTPUUYECKOTO NOJI MPH MEPEMEIIEHUU 3apsia 110 3aMKHYTOW TPAeKTOpUn?

©CoOoNO O hoW



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

nepeMenieH MPOOHOTo 3apsiia U3 OJJHOM TOYKHU OISl B APYTYIO.

21.Yemy paBHa TOTEHIMATbHAS OJHEPTUS B3aWUMOJCHCTBHUS JBYX TOUYCUYHBIX
3apsinoB? CBsA3b MEXAYy paOOTOM MO MEPEMENICHUIO 3apsa/ia U MOTEHIHAIbHOM

SHEpruei.

22.Ut0 Ha3pIBaeTCAd MOTEHIMAIOM OJyeKTpudeckoro moisa? IloreHmman moms

TOYEYHOTO 3apsia.

23.Kak cBsizaHa paboTa mpu NEpPEeMEIEHUH 3apsa/a B JIEKTPOCTATHIECKOM TIOJIE C

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

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

MOBEPXHOCTSIM?

25.Kak OIIPCACIINTD ITIOTCHIHAJI PEIYJIbTHPYIOMICTO SJICKTPUYICCKOI'O II0JIsA, CCIIN B

,HaHHOﬁ TOYKC JJICKTPHUYCCKUC I10JIAA CO3JaHbl HCCKOJIbKHMHA 3ap5[I[aMI/I?

26.IToueMy BHYTpH NPOBOJHHMKA BCE TOYKM HMEIOT OJMHAKOBBINM MOTEHIHA,

PaBHBIN NOTEHIIMATY HA IOBEPXHOCTH 3TOTO MPOBOJHUKA?
27.KaxoBbl MEXaHU3MBI TOJSPU3AINH TUIICKTPUKOB?

28. /111 yero mpeaHa3HaueHbl KOHJAEHCATOPHI? UTO HA3BIBAETCS DIEKTPOEMKOCTHIO

KoHaeHcartopa? DopMyIbl.

29.0Heprus 3apsOKEHHOTO KOHJeHcaTopa. [ITOTHOCTh PHEPruM SIEKTPHUECKOTO

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

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu ouenku:

OtmeTka «5»

MIOJTHO PACKPBITO COJCPKAHUE MAaTeEpUaia

YETKO Y MPABWJIBHO JIAaHBI OTIPEICIICHUS U PACKPBITO COJIEpKaHUE MTOHSATHM, BEPHO
MCIIOJIb30BaHbl HAYYHbIE 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 OTIPE/ICICHUS TTOHITHI U UCTIOJI30BaHbl HAYYHbBIS
TEPMUHBI.

OTBET CaMOCTOSITEILHBIN

onpeieSICHHs TTOHATUI HETOJHBIE, TOMYIIEHbI HE3HAUUTEIbHBIC HAPYILICHUS
MOCJIEIOBATEIHFHOCTH U3JIOKEHUS, HEOOIBINE HETOYHOCTH MPU UCTIOJIH30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIICHUSIX

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOMIPOCH YTOUHSIONIETO XapakTepa (MO3HIIHs
MTOHUMAFOITUH)

u



OtmMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHe yueOHOro MaTepuaa, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCET/Ia MOCJIEI0BATEIHLHO

OTIpE/ICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIHCTBA BIBOIBI U 0000IIEHUS U3
HaOJIIOACHUM, TOMYIIEHBI OUTMOKU MTPU UX U3JI0KECHUU

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUHM HAYYHON 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)

1. MCTOYHHUKOM DJIEKTPOCTATHYCCKOTO MOJIS SBISETCS ...
A. IlocTOSHHBIIT MarHur.
b. IIpoBOIHHK C TOKOM.
B. HenoiBuxHBIN SJEKTPUUYECKUIN 3apsi/Il.
I'. JIBM>KyIIniCs DNEKTPUYECKUH 3aps .

2. Kako#i u3 rpaukoB Ha pUC. COOTBETCTBYET 3aBUCUMOCTH MOJYJIA KYJIOHOBCKOM
CUJIbl, JEUCTBYIOIIEW MEXIYy IBYMS TOUEYHBIMHU 3apsAaMH, OT PACCTOSHUS MEXIY
3apsgaMu’?

F F F F

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

3. B ogHy M Ty K€ TOYKY OJHOPOJHOIO 3JEKTPUYECKOTO MOJII BHAYAIE MOMECTUIIN
IIPOTOH, A 3aT€M — JJIEKTPOH . BennunHa KyJIOHOBCKOM CWJIBI, ACHCTBYIOIIEH Ha
YacTHuLy, ...

A. He nu3menuiace.

b. YBennuunacse.

B. YMmenpmunace.

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



4. Kak wu3MeHUTCS cHia KyJOHOBCKOTO B3aMMOJCHCTBUS JIBYX TOYCUYHBIX
HETIOJIBIKHBIX 3apsI/IOB TIPY YBEITMICHUH PACCTOSHUS MEXTy HUMHU 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, el pacCTOSTHUE MEKAY HUMHU OCTACTCs TIPEKHUM?

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

JUHUM HampsbKeHHOCTH. Ha KkakoM U3 PHUCYHKOB H300pa)»XE€HO OJHOPOJHOE
AIEKTPUYECKOE MOJIE?

Nov s
\ —/;T\ YYYVYVYVVYYY ( )

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

7. Kak U3MEHUTCS IO MOAYJIFO HAIPSHYKEHHOCTD AJIEKTPUUYECKOTO MOJISI B TAHHOM TOYKE
IIPY YMEHBIICHNUH 3aps/ia, CO3Al0NIETOo oie, B 3 pasa?

A. YMmenbmuTes B 3 pasa.

b.YBemununtcsa B 3 pasa.

B. YMenbmurcs B 9 pas.

I'. He uzmenwurcs.

8. PaszHoCTh mMOTEHHMAIOB MeXay oOkiagkamu KouaeHcatopa 200 B. Dnextpon
nepeMeniaeTcst u3 ToYku 1 B TOuky 2 Tak, Kak MOKa3aHo Ha puc. YeMy paBHa pabora
0 IEPEMELIECHUIO JIEKTPOHA U3 OJHOM TOUKU MOJISI B APYTYIO?

* 2 -
. _
A. 200 JIx. & LT
B. 0.
B. 320%10™° JTx.
I.320%10" JIx.



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

T o«

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.;

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, eciu Habpan MeHee 4 0aios;
— «3» BBICTABIISIETCS 00yUarOIIeMycs, 32 5-6 6aJLIOB;

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

— «5» BbIcTaBysgeTCs oOydaromemycs, 3a 9-10 0amios.

3aganus s camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

DneKTpudecKre 3apsbl.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi.
3aKOH COXPAaHEHMS 3apsiaa.

3akoH Kynona.

OJeKTpuyecKast MOCTOSTHHAS.
DJIEKTPUUECKOE MOJIE.

HanpskeHHOCTb 2JIEKTPUYECKOTO TOJIA.

NoogahkowbdE



8. IlpuHIuI cyneprno3uiuy moJiei.

9. IIpoBOAHMKH B NEKTPUUECKOM MOJIE.

10.IM3AEKTPUKH B SJICKTPUUECKOM IOJIE.

11.TTongpu3anust AUIIEKTPUKOB.

12.PaboTa cri1 3JIEKTPOCTATUIECKOTO TIOJIA.

13.TTotenmnuan. PasHOCTH MOTEHITNATIOB.

14. OxBUNIOTEHIIUAJILHBIEC TOBEPXHOCTH.

15.CBs13p MEXy HaAIpPSHKEHHOCTBIO M PA3HOCTHIO MOTEHLHAJIOB AJIEKTPUYECKOTO
OJISL.

16.2nexTpoemkocTs. KoHgeHCaTOPHI.

17.CoenrHeHNE KOHICHCATOPOB B 0aTapero.

18.2Heprus 3apsKEHHOTO KOHACHCATOpa.

19.2Heprus JIEKTPUUECKOTO MOJS.

20.EnuHutibs! 251eKTpOEeMKOCTH.

21.TIpuMeHeHne KOHIEHCATOPOB.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepun oneHku:
OtMeTKka «5»
® TIOJIHO PACKPBITO COJIep)KaHUE MaTepHraia
® UYCTKO W TPABWIBHO JaHBI OMPEICICHHUS W PACKPBITO COIACPKAHHME ITOHSATHH,
BEPHO HCIIOJIb30BaHbl HAYYHbBIE TEPMHUHBI
® i1 JOKAa3aTelbCTBA HCIIOJIB30BAHBI PA3JMYHBIE YMEHHS, BBIBOJBI W3
HaOIIOEHUH, OIIBITOB
® OTBET CaMOCTOSTEIIbHBIN, HCIIOJIb30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.

OtmeTKa «4»

® PACKPBITO OCHOBHOE COJICPKAHUE MaTepuaia

® B OCHOBHOM IMPAaBWJBHO JaHbl OINpPEJICICHUS TMOHATUM W MCIOJb30BaHbI
Hay4YHbIC TEPMUHBI.

® OTBET CaMOCTOSITCIILHBIN

® OIpEICNCHUsI TOHATUN HEMOJHbIC, AOMYIICHb HE3HAYUTEJIbHBIE HAPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
HAay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

® TpaBWIbHbBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOMIETO XapakTepa (IO3UIus
MTOHUMAIOIITU )

OtmeTka «3»
® YCBOGHO OCHOBHOE COJEpXaHHE Y4eOHOro Marepuaia, HO H3JI0KEHO
¢parMeHTapHO, HE BCera Mocae10BaTeIbHO
® omnpeseTeHNUs NOHATUI HEJJOCTATOYHO YETKUE
® HE MHCIOJb30BaHBl B KayeCTBE JOKA3aTeNbCTBA BBIBOABI U OO0OOIICHHUS U3
HAOJI0ICHUH, TOMYIIEHbI OIIHOKH MPH UX U3JI0KECHUH

¢ JIOIIYIICHBI OIIMOKM M HETOYHOCTH B MCIIOJIb30BaHUU H&y‘-lHOfI TCPMHUHOJIOTHH,
OIpCACICHHUC MOHSITUI



® IMpaBWIbHBIE W  YETKME OTBETbl HA  BONPOCHl  HABOJSILEIO U
KOHKPETHU3UPYIOLIEro Xapakrepa (MMO3ULHsI KPUTHK)

OtMeTKa «2»

® OCHOBHOE COJZIepKaHHe YI4eOHOT0 MaTepraja He paCKphITO

® HC JIaHBI OTBETHI Ha BOIIPOCHI HABOJIAIICTO U KOHKPETU3UPYIOIIETO XapaKkTepa
JTOMYIICHbl TpyOble OIMMOKKM B ONpPEACICHUW IIOHATHH, IIPH HCIOJIb30BAaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGoparopHnasi pabora Ne 4
M3mepeHnue 3J1IeKTPOEMKOCTH IVIOCKOT0 KOH/IEHCATOpa

Lleanb padoTsl: onpeneiacHre EMKOCTH IUIOCKOTO KOHJEHCATOpa W OaTaped u3
COCJIMHEHUH KOHJCHCATOPA MPH MOCIICI0BATSILHOM COCTMHCHHH.

IMpu6opel 1 npuHaKIeKHOCTH: Vcnons3yeMas miathopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=qgrid) koHIeHCATOp M3BECTHON EMKOCTH (ITAJIOHHBIH), BOJIBTMETp, PEOCTAT,
UCTOYHUK HAIPSDKCHHUS, IBOMHOMN MEPEKITI0YATENb, KII0Y, COSAUNHUTEIbHBIE IIPOBO/IA.

KpaTkoe TeopeTnueckoe BBeJeHIE

Cucrema, cocrosiimas u3 ABYX MPOBOJIHUKOB, PA3JEICHHBIX CIOEM TUIJICKTPUKA
¥ PACTIOJNIOKEHHBIX HAa MaJlOM PACCTOSHUU JPYT OT Apyra TakK, YTO SJIEKTPHUUECKOe
MoJie 3aKII0YEHO TOJIbKO B MPOCTPAHCTBE MEXKIY MPOBOAHUKAMH, HA3bIBACTCS
KOHJICHCATOPOM. DIIEKTPOEMKOCTHIO KOHJICHCATOPA HA3BIBAETCS BEJIMUMHA, YUCICHHO
paBHas OTHOIIEHHUIO 3apsja (, HaXOJAUIerocss Ha OJHOW M3 OOKJIAJ0K, K Pa3HOCTH
NOTEHLUATIOB MEX1y 3TUMHU OOKJIaJKaMu

_g
ua).
Enununa uzmepenune [U]= [Danap]= [D].

DneKTPOEMKOCTh 3aBUCUT OT (OpPMBI, pa3MEpoOB KOHAEHCATOpa, MaTepuaia
JIUDJIEKTPUKAa U €ro Ttemieparypbl. Tak €MKOCTh IUIOCKOIO KOHAEHCATOpAa MOXKHO
BBIYUCITUTH 110 (hopMyJie

58
¢ (2,
rae S — miom@ans o0knanok, a d — paccTosHHE MeKAy OOKIagKamu, MpUYeM
TPe/IIONAaraeTcs, 4To BBIMOIHAETCS COOTHOIIEH e ¥ S a
DNeKTPOEMKOCTh HUIMHAPUYECKOTO KOHJEHCATOPa BEIYHUCIIAIOT MO (hopmylie
CZEH.E.EDE

r.
In{—)
L (3)
rae |l — mHa oOpasyromeld LMIMHAPA;, T{U T — Pagdychl COOTBETCTBEHHO

BHYTPEHHEU U BHENTHEN 00KJIa0K;




Heckonbpko KOHAEHCATOPOB MOXHO COSIMHHUTH B O6arapero. [Ipu mapaniensHom
COCITMHEHNH EMKOCTh OaTtapen paBHA CyMMe EMKOCTEH KaKI0T0 U3 KOHJICHCATOPOB
IT
c=% ¢
=1 (4).
[Ipu mocienoBaTeIbHOM COCIUHCHHH EMKOCTh OaTapeW pacCUMUTHIBAIOT TI0
dbopmyie
1 <1

¢ 5 C(5).

OHa 3aBUCHUT TOJBKO OT TE€OMETPUYECKHX XapPaKTEPUCTHK KOHJEHCATOpA:
IJIONMIAAM OOKJAJOK M PACCTOSAHHUS MEXAy HuMU. llpeamosioxkum Temnepb, 4TO
MPOCTPAHCTBO MEXKIY OOKIQJKaMH 3aIllOJIHEHO IUAIECKTPUKOM C JUAJICKTPUUSCKOM
MpoHUIIaeMOCThIO €. Kak m3MeHHUTCs €MKOCTh KOHJeHcaTopa? Hanpssk€HHOCTD MOJIs
BHYTPH KOHIEHCATOpPa YMEHBIIUTCA B € pa3, MOATOMY HAMNPSIKEHHOCTh MOJISI BHYTPH
KOHJICHCcaTopa OyIeT UMeeT CIACAYIOIYI0 (hopMyITy

=_q
EE,8 (6)

Kak nro0oil mpoBOAHUK, HECYIIMH 3apsij, KOHJIEHCATOp HMMEET 3SHEPrulo,

KOTOPYIO HaXOJIAT 10 popmyrie
e g _qU_CU
2C 2 2 (7).

IlocienoBareJIbHOCTH BBINOJHEHHUS Pa0dOThI:

1. 3axoaum Ha mathopmy yepes
ccbuiky: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics_en.html (MoxxHO uepe3 00O TramKeThl, HE
HYXXHO PErHCTPHPOBATHCH).

[ I PR oo
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Capacitor Lab: Basics

__/
/

Capacitance

2. Haxumaewm kiaBuIIel pucyHKY IiIockuil konaeHcatop (Capacitance).



3. Ha skxpaH BBIXOAUTH CIEAYIOIIAs JUAJIOTr0Basi OKHO.
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(. apacitnr Lab: Bagick

4. Haxxumaem B JIEBOIl CTOPOHE TaJlOUKU U TIEPEIBUTaeM CTPEJIKy Ha OaTaped Ha
KaKyH0 CTOpPOHE.

# phetooleradoeduziea/ e licazaznor-leb-zasi e stast'canacivo sk~ 2asics enbim

(v Capacitance 030pF
Tap Plate Charge o21pc [
E’.’ Slored Enegy 007 pd ]
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0 Separation
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5./I3MeHuTh TIO0maas W PacCTOSTHUE MEXAy oOKiIaakamu. (3HaUYeHHWE HamMcaTh B
Ta0IHILY)

6.Uepez  mynbTUpeecTOp  (BOJABTMETP) HU3MEPUTh  HampsbkeHue  (pa3HOCTh
MOTEHIIUAJIOB) MeXAy oOkimaakamu. HM3Mepsem uyepe3 MPOCTEHBKUX '"HIymoB"



(kpacHblil 1 4epHBIN 1poBo10B). KpacHblil cTaBUM Ha “+”° 00KIA/Ky, @ YEPHBIN B

e ¢

oOknaaxy. M 3HaueHue nuiieM B TabIUILy.

Smparatian

Z6nm Plate Ar=a
t 100 mm?

| 0.700V

7. Mcnonb3ys popmynst (2) u (1), (6), (7) HykKHO HAUTH AIEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCATOpa U 3apsii OOKJIaAKM KOHJIEHCATOpa, SHEPIHI0 KOHIEHcaTopa H
3aMnoJHUTH Tabauny 1.

8.PacueTsl Hy»KHO MOBTOPUTH TPH pasa U3 MyHKTa 5-7.

9.Paccuntate cpennee 3HaueHue C,, cpenHoo0 abcomoTtHyro ACg,. H
OTHOCHUTEJIbHYIO C MTOTPEIIHOCTH ONPEEIICHUs OTHOM U3 EMKOCTEN 1Mo Gopmyram

2 C
_i=1
Co= n (6)
|‘d E:::‘1'.? :|£;_ E:::‘1:;'
AC

e=—=%100%
Co 8).

(7)

10.Pe3ynbrarsl pacuera 3aHecTH B Ta0IMIYy 1.

Tabmuna 1.

Ne [SmM) |dm) |C E W Co |ACqp &
(@ | B/Mm) | dx)

1

2

3




KoHTpoJsibHBIE BONIPOCHI:

1. JTaiiTe onpenesieHre MEKTPOEMKOCTH IPOBOJHMKA. B KaknX eIMHUIIAX U3MEPSAETCS
ANEKTPOEMKOCTh?

2. 3anuiute GOpMYITy AMEKTPOEMKOCTH C(HEPUIECKOrO MTPOBOAHHKA.

3. OT 4yero 3aBUCHUT AMEKTPOEMKOCTh MPOBOTHUKA?

4. Yto Takoe KOHAEHCATOp?

5. JlaitTe onpeneneHue MEKTPOEMKOCTH KOHIEHCATOPA.

6. OT 4ero 3aBUCHUT JIEKTPOEMKOCTb KOHAEHCAaTOpa?

7. 3anumute GopMyITy 3JIEKTPOEMKOCTH IUIOCKOTO, IIMJIMHAPUYECKOT0, CPEPUIECKOTO
KOHJICHCATOPOB.

8. BeiBeaure Gpopmyiy 31€KTPOEMKOCTH IOCKOTO, IMIMHAPUIECKOTO0, c(hepuiecKoro
KOH/ICHCATOPOB.

9. 3anummre ¢Gopmyiny AN BBIUMCICHMS CyMMapHON €MKocTH Oarapeu
KOHJIEHCATOPOB IIPHU UX MOCJIEJOBATEIBHOM U MapaIeIbHOM COECUHEHUH.

10. BeiBenure @Qopmyily Uisi  BBIUHMCIEHUS CYMMapHOM €MKocTH Oarapeu
KOHJIEHCATOPOB IIPH UX MOCIIEOBATEIBHOM U MapaUIEIbHOM COESIUHEHUU.

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

Kpurepuu ouenku:

— Omnenka «5» CTaBUTHCA, €CJIM YYAIIUNUCA BBITIOJNHIET paboTy B MOJHOM OO0BEME C
COOJIIOJICHNEM  HEOOXOAMMOW  TOCJENOBATEILHOCTH  TMPOBEACHUS  OINBITOB U
U3MEPEHU;  CaMOCTOSITEJIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJIUMBbIe
000pyZI0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSX U PEXKHMaX, 00CCIECUHBAIOIINX
MOJTydYeHUE TMPABWIBHBIX PE3yJbTaTOB M BBIBOJOB;, COOJIOAAET TPEOOBaHWS MPABUI
0e30MacHOCTH TpyZa; B OTUYETE MPABUIBHO W AKKypaTHO BBIMOJHSET BCE 3aIMCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BEIYUCIICHUS; TIPABUIHLHO BBITIOJHICT aHAIN3
IIOIPEITHOCTEN.

— OueHka «4» CTaBUTCS, €CIU BBITIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIEHBI JIBa-TPU HeJoueTa, He Oojiee OaHOM HerpyOod OIMMOKU UM OJIHOTO
HEeJl04eTa.

— Omnenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHONW YacTH TAaKOB, TIO3BOJIAET TMOJYYUTh TPABWIbHBIC PE3YNbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEJICHUS OTBITA U U3MEPEHHUM ObLTH JOMYIIEHBI OIITHOKH.

— OueHka «2» CTaBUTCS, €ciIM paboTa BBINOJHEHA HE TOJHOCTBIO M 00BeM
BBITIOJITHEHHON YacTH pPabOT HE TMO3BOJIAT CJeNaTh MPaBUILHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMIINCH HETPABIIBHO.



Tema 3.2. 3aKOHBI MOCTOSAHHOIO TOKA

Ycrublii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUUYECKUM TOKOM?

2. Kakoe HanpaBieHue TOKA PUHUMAETCA 32 TOJIOKUTEIbHOE?

3.Kakue yciioBust HEOOXOIUMBI JIJIs1 CYIIECTBOBAHMS DJICKTPUUYECKOTO TOKa?

4.Yto Ha3pIBatOT cuiioi Toka? @opmMyia 71l BBIYMCICHUS CHIIbI TOKA.

5. KakoBa egununa nzmepenus cuisl Toka B CI?

6. Kakoiif TOk Ha3bIBaOT MOCTOSTHHBIM?

7. ChopMynupoBaTh 1 3anucaTh 3akoH OMa /TSl y9acTKa Ienu’?

8. 3anucarh GOpMyITy 3aBUCUMOCTH JIEKTPUUYECKOTO CONPOTUBIIEHUS TPOBOJIHUKA OT
JUTMHBI, TUTOLIA/IM TTOMEPEYHOr0 CEYEHUS U pOJia BEUIECTBA.

9. UTo Ha3bIBAIOT yIEIBHBIM CONPOTHUBIIEHUEM IPOoBOIHMKA? KakoB Qu3nueckuit
CMBICJI TO BEJIMYUHBI?

10.HapucoBaTp cxeMy 3JIEKTPHUYECKOW LIEIH, JBA PE3UCTOPA COETUHEHHBIX
IIOCJIEIOBATEIBHO. 3alIMCaTh 3aKOHBI IIOCIE0BATEIBHO COEUHEHUS ITPOBOIHUKOB.
11. HapucoBarb cxeMy 3JIEKTpUYECKOM LEMNH, IBA PE3UCTOPA COCINHEHHBIX
napajuieNbHO. 3aMCcaTh 3aKOHBI NAPAIIEIBHOTO COEUHEHUS TPOBOIHUKOB.

12 . Hanummre dhopmyity aJjist OOLIEro CONMPOTUBICHUS NapalieIbHO COSAUHEHHbBIX
MPOBOJTHUKOB:

a) IBa MPOBOJIHUKA;

0) Tpu 1 60Jiee MPOBOJHUKOB.

12. KakoBa ponb IIyHTa, MapayieabHO HOAKIOYEHHOTO K aMIIEpMETPY?
13.Hanummre dhopmyiy AJist pacueTa CONMPOTUBIICHUS IIIYHTA, MOJKIIOYEHHOTO K
amMIIepMeTpy.

14.KakoBa pob 100aBOYHOTO COMPOTHUBIICHHUS, TOJKIIOUYEHHOTO MOCIIEA0BATEIBHO C
BOJIbTMETPOM?

15.Hanummre gpopmyiy uist pacuera J00aBOYHOTO CONPOTUBIICHUS, TOIKIFOUYEHHOTO
K BOJIBTMETDY.

16.3anummute Gopmysibl 1J1st onpeaeaeHus: padboThl MOCTOSTHHOTO TOKA.
17.ChopmynupoBats 1 3anucath 3akoH Jlxoyns- Jlenna.

18.3anummre GopMyIbl 171 pacyeTa MOITHOCTH TOKaA.

19. Kakum npubopom nzmepsiercst paboTa anekrpuyeckoro Toka? Kakum npudopom
U3MEPSETCS] MOLHOCTh 3JIEKTPUYECKOT0 TOKa?

20.YTo0 Ha3bIBAIOT CTOPOHHUMU CUJIAMU?

21.Yto nazbiaroT D/]C ucrounuka toka? Kakos pusnueckuit cmpici JIC? B kakux
€IMHUIAX €€ BBIPAKAIOT?

22.Y10 NOHMMAIOT NOJI BHYTPEHHEN U BHEIIHEHN YaCThIO LETH?

23.Y10 noKa3bIBAET BOJIBTMETP, IPUCOECTUHEHHBIN K ITOJIKOCAM UCTOYHHUKA TOKA MPU
pa3oMKHYTOM BHenHel nenu? [lpu 3aMKHyTOM BHEIIHEW Lenu?
24.ChopmynupoBath 1 3anucaTh 3akoH OMa 71l TIOJTHOM IIETIH.

Kontponmupyemsie komrnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepun onieHku:
OtMmeTka «5»



IIOJIHO paCKpPbITO COACPIKAHHUEC MaTCPHaAJIa

YCTKO U MPAaBUJIIBHO JaHbl OIIPCACIICHUA N PACKPBLITO COACPKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHbI HAYUYHBIC TCPMHHBI

I 10KA3aTCIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU, BBIBOJBI U3 H&6J’II-OI[€HPIﬁ,
OIIBITOB

OTBCT C&MOCTOHTGHBHBII\/’I, HCITIOJIB30BAHBI PAHCC HpI/IO6p€TeHHLIe 3HaHU:L.

OtMeTka «4»

PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia

B OCHOBHOM IIPaBHJILHO JaHBI OTIPE/ICIICHUS TTOHATHI M HCIIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEILHBIN

OTIpe/ICIICHNS TIOHSTHIA HETIOJIHBIC, JOMYIIICHBI HE3HAUUTEIBHBIC HAPYIIECHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH TIPU UCIIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAaX U 000OIICHUSX

MIpaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (TO3UIIHs
MTOHUMAFOIITUH)

OtMmetka «3»

YCBOCHO OCHOBHOE COJICp’)KaHHE YIeOHOTO MaTepHraia, HO U3JI0)KEeHO parMeHTapHO,
HE BCET/Ia IMOCJIeI0BATEIBLHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIHCTBA BBIBOIBI M O00OIIECHUS 13
HaAOJIOICHUM, TOTYIIEHbI OUTUOKU TIPH MX U3JI0KECHUU

JOTYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJIb30BAHUHM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIEpKaHUE y4eOHOT0 MaTepuala He PaCKPHITO

HE JaHBI OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKY B ONPEICIICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

TectupoBanue (T)

I Bapuanr.

1. Haiigute cCOOTBETCTBHE MEXKIY (PU3NUECKUMH BEIMUMHAMHU U €IUHUTIAMHA UX
HM3MEPEHUS:

A) cuna Toka 1) BaTT
b) Hanpspkenue 2) ammep
B) conpoTtuBnenue 3) BOJIBT

') MoiHOCTH 4) om



J1) paboTa Toka 5) IKOVIIb
p y

2. YTIOpSI0YCHHBIM JABMKCHHEM KaKHUX YaCTHIl CO3/IaeTCsl DJIEKTPUIECKUX TOK B
MmeTtaiax?

A) TIOJIOKUTENBHBIX HOHOB b) OTpHIIaTeIbHBIX HOHOB
B) noioxuTenbHBIX U OTpUIATENBHBIX HOHOB ') 37IeKTpOHOB

3. Kakoii ¢hopmynoii Beipakaercs 3akoH Oma 175 yyacTka 1emnu?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. TTo xakoil popMyiie BBIYUCISIETCS MOIIHOCTh 3JIEKTPUYECKOrO TOKA?
A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

5. Cuuia Toka, mpoxoJdiias yepe3 HUTh Jamnbl, 0,3 A. Hanpsokenue Ha namme 6 B.
KakoBo 31€eKTprYecKOe COMPOTUBICHUE HUTH JIaMIIbI?

A)2OMB) 1,8 OM B) 0,5 Om T) 20 Om

6. [Ton kakuM HaNpsHKEHUEM HAXOAUTCS OJHA U3 CEKIIMA TEIeBH30pa
conporusieHueM 24 kOwm, ecnu cuita Toka B HeR 50 MA?

A)1,2Bb)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTH JIEKTPUYECKOIO TOKa B jiamIie rpu Hanpsbkenuu 100 B u cuiie
Toka 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MB1 ') 5 BT

8. Onpenenure HaNpsHKEHUE HA KOHIIAX CTAJIBHOTO IIPOBOIHKMKA JTUHON 140 cM 1
2
IJIOIIA IO TTonepedHoro ceueHus 0,2 MM°, B KOTopoMm cuia Toka 250 MA. Voenvnoe
2
conpomusenenue cmanu pasno0,15 Om*mum"/m.

A) 0,2625 B B) 2,625 B B) 26,25 BI) 262,5 B

9. K ucrounuky toka ¢ 3JIC 16 B u BHyTpeHHUM conpoTuBieHueM 2 Om
MOAKITFOUMIINA conpoTuBiIeHre 6 OM. Onpenenure HaNpsHKEHUE Ha 3aKUMax
VCTOYHHKA.

A)12BB)24BB)36BT)48 B ) 52 B

10. Kaxoii JUIMHBI Hy’KHO B3STh KYCOK CTATBHOI POBOIOKH ceuermeM 0,2 MM,
YTOOBI B U3TOTOBJIEHHOM U3 HErO CIUPAIIH MOCJE MOACOEIUHEHUS K UCTOUHUKY ¢ DJIC
6 B u BHyTpennum conportusienuemM 1,25 Oum cuna Toka Obi1a paBHa 3 A? Voenvnoe
conpomuenenue cmaau pasno 0,15 Om o/ m.



A)ImB)0,75mMB)3MI)10Mm ) 0,11 m

II BapuanT.

1. HaﬁHHTe COOTBCTCTBUC MCKAY BCIIMYMHAMU U CAMHHULIAMH UX U3MCPCHUA!

A) cuna Toka 1) BatT

b) KoyMuecTBO TEMIOTHI 2) amnep

B) conportunenue 3) oM Ha MeTp
') ynenbHOE CONPOTUBIICHUE 4) om

J) pabota Toka 5) mxKOyIb

2. DNEKTPUUECKUN TOK B METAJUIAX MPEICTABIAET CO00i] ...

A) ynopsiJoueHHO€E IBM>KEHUE CBOOOAHBIX IPOTOHOB

b) ynopsimoueHHOE ABMKEHUE CBOOOIHBIX 3JIEKTPOHOB

B) xaotuuyHoe (O0ecnops104HOE) IBHKEHUE CBOOOHBIX TPOTOHOB
') xaoTnuHoe (OecopsAI0YHOE) IBMKEHUE CBOOOAHBIX JIEKTPOHOB

3. Kakoii hopmynoit Beipakaercs 3akon Jlxoynsa-Jlenma?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. ITo xaxoit popMyiie BBIYUCISIETCS pad0Ta dJIECKTPUIECKOTO TOKA?
A) A=I°Rt B) P=IU B) I=U/R T") Q=UlIt

5. Cuna Toka, mpoxosiias yepe3 HUTh Jiamisl, 0,5 A. Hanpsbkenue Ha amme 6 B.
KakoBo a5ekTprueckoe COnpOTUBICHUE HUTHU JIAMITbI?

A)30OMB)1,20m B) 0,083 OMT) 12 Om

6. [Tox kakuM HanpsHKEHWEM HaXOJUTCS OJTHA U3 CEKIIUM TeJIeBU30pa
conportusieHueM 12 kOwm, eciu cuia Toka B Hel 100 MA?

A)1,2BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTb JIEKTPUYECKOr0 TOKA B JlaMIie Ipu Hanpsbkenuu 220 B u cune
toka 0,1 A?

A) 2,2 kBt b) 0,22 kBTt B) 2200 kBt I') 22 BT

8. Onpenenure HanpsHKEHUE HA KOHIIAX CTAIbHOTO MPOBOIHUKA JTHHOM 70 ¢M 1
IO b0 TIonepeuHoro ceuenus 0,1 MMZ, B KOTOpOM cuja Toka 250 MA. Voenvnoe
conpomuenenue cmaau pasno(,15 Om “um?/m.



A)0,2625 B B) 2,625 B B) 26,25 BT) 262,5 B

9. K ucrounuky toka ¢ 3/1C 32 B u BHyTpeHHUM conpoTuBieHueM 2 Om
NOAKIIOYIINA conpoTuieHrne 6 Om. Onpenennure HalpsHKEHUE Ha 3aKUMax
VCTOYHHKA.

A)24Bb)48BB)72BT1)96 B JI) 104 B

10. Kaxoii JIMHBI HY’KHO B3STh KYCOK CTATBHOIT IPOBOIOKH ceucHueM 0,2 MM,
YTOOBI B U3rOTOBJICHHOM M3 HErO CIIUPAIH MOCJE MOJCOeIUHEHUs K UCTOUHUKY ¢ DJIC
6 B u BHyTpenHuM conpotusiienueM 1,2 OM cuia Toka Obuta paBHa 2 A? Yoenvhoe
conpomusnenue cmanu pagno0,15 Om /.

A)3MB)12MB)24MI) 1,8 M) 036M

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kaouu Kk Tecram:
Bapuanr 1

Ne ponpoca 1 |2/3/4/5/6|7|8|9 |10
MpaBuabneiii | A2 [T [B|[B [T [T |[B|[A|A [A
OTBET B3

B4

|

AS
Bapuant 2
Ne Bonpoca 1 [2]3[(4]|5|6|7|8]9]10
IIpaBuJIbHBIN A2 B/ T|AB| T T|A|A|B
OTBET s

B4

I3

AS

Kputepuu oueHku:

— «2» BBICTABIISIETCS 00yUarOIIeMyCsi, eCliu HaOpan MeHee 4 6aIlioB;
— «3» BBICTABIISIETCS 00yUarOIIeMycs, 3a 5-6 6aJIIOB;

— «4» BoICTaBIIsIETCA OOyUaromemMycs, 3a /-8 6aos;

— «5» BbICTaBysgeTCA oOy4aromemycs, 3a 9-10 Oamios.



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

1. YcnoBusi, HeOOXOAMMBIC TSI BOSHUKHOBEHUS U TOJACPKAHUS DJICKTPHIESCKOTO
TOKA.

Cuna TOKa M IJIOTHOCTH TOKA.

3akoH Oma /1 ydacTka 1enu.

3aBUCUMOCTh DJICKTPUYECKOTO COMPOTHUBIICHUS OT MaTepualia, IJIUHBI |
TJIOIIIA/IA TTOTIEPEYHOI0 CEUCHHS ITPOBOTHHUKA.

3aBUCUMOCTD JIEKTPUIECKOTO COMPOTHUBIICHUS ITPOBOTHUKOB OT TEMITEPATYPHI.
Temneparypubiii  KOA()PUIIMEHT CONTPOTUBIICHUS.

CBepXnpoBOJUMOCTb.

DIeKTPOBIIKYIIAS CUJIa HCTOYHHKA TOKA.

. 3axkod OMa JUIs1 TOJIHOM IIETIH.

10.2nexTpruyecKue 1emnH.

11.1TapannenbHOE ¥ TOCJIEI0BATEILHOE COCTMHEHUE TTPOBOTHUKOB.

12.3axonsr Kupxroda mis y3na.

13.CoenuHeHne NCTOYHUKOB DJICKTPUICCKOM SHEPTUH B OaTapero.

14.5]1C uctoyHHUKa TOKa.

15.3akon [Jxoyns — Jlenua.

16.PaboTra 1 MOIIIHOCTH IIOCTOSIHHOTO TOKA.

17.TenmoBoe nelicTBUE TOKA.

oW

O©oo~N O

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PACKPBITO COJCPKAHUE MAaTEpHUaia

YETKO U MPABWIHHO JIaHbl ONIPEACIICHUS U PACKPBITO COJepKaHUE MOHATUM, BEPHO
WCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

JUTSL TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOIBI N3 HAOJIOICHUH,
OTILITOB

OTBCT CaMOCTO}ITeHBHblf/‘I, HCIIOJIB30BAaHbI PAHCC HpI/IO6p€TeHHBIe 3HaHU:.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEpKaHKMe MaTepuaia

B OCHOBHOM IPAaBWJIHHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEAECICHUS TOHATUI HETOJHbIC, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIIBINE HETOYHOCTH MPU UCTIOJIH30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

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



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 0000IIECHUS U3
HaAOJIOACHUM, TOMYIIEHbI OUTMOKU MTPHU UX U3JI0KECHUU

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 XapaKkTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONPEICTICHUH TIOHITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI

JlaGoparopHasi pabora Ne §

N3y4yeHue 3aKOHOB MOCJI€A0BATEILHOI0 U NAPAJIEILHOI0 COeIMHECHUS
NPOBOHUKOB

Ieapr paldoOTBI: O0O3HAKOMHUTBCA C PA3IUYHBIMU METOAAMU H3MEPEHUS
CONPOTHUBJIEHUS, WU3MEPUTh BEJIMYMHBI HEU3BECTHBIX CONPOTUBJICHUH, MPOBEPUTH
3aKOHBI [TOCJIEIOBATENBHOIO U MAPaUIEIbHOIO COEAMHEHUSCOTPOTUBIICHUHN.

IIpuGopsl W NPHHAIEKHOCTH: PEOXOPJ, MarasuH CONPOTUBIICHUM,
PE3UCTOPBI C HEM3BECTHBIM CONPOTUBJIEHUEM, TaJbBAHOMETP, WCTOYHHMK TOKA, KIIFOY,
peocrar.

KPATKAS TEOPUSA

B ¢usuke paznmyaroT NpoBOJHUKH MEPBOro U BTOPOro poja. [IpoxoxneHue Toka
B IIPOBOJIHUKAX TIEPBOTO POJia HE CBSA3aHO C U3MEHEHHUEM MX XMMHUYECKOW MPUPOJIbI U
3aMETHBIM [epEeHOCOM BelecTBa. K HUM OTHOCATCS BCe METAJLIbI.

B npoBogHuKax BTOpPOro poja MPOXOXKACHHE TOKA CBSI3aHO C XUMHUYECKUMH
VU3MEHEHUSMH, BEAYLIUMU K BBIJIEICHUIO COCTABIIIOIIMX 3TH IIPOBOJHUKY BEILECTB B
MECTax MX CONPHUKOCHOBEHMS C JIPYTMMH IPOBOJHMKAMU. PacruiaBieHHBIE COJIH,
pPacTBOPBI COJIEN, KUCIIOT, IIEN0YEH SABISIOTCS NPOBOAHUKAMH BTOPOTO pOJa.

Ecnu B OTHOPOJHOM y4YacTKE LIENH CO3JaTh 3JIEKTPUUYECKOE I0JIE, TO B ITOM
YY4aCTKE BO3HHMKAET OJJEKTpuueckud TOK. CoO31aHHOE TI0JIe XapaKTepusyercs
HanpspkeHueM U, NpUiIoKeHHBIM K y4acTKy LEIH.



B pesynbrare onbiToB OM yCTaHOBHWJ, 4YTO IIPU MOCTOSIHHOM TeMIepaType
OoTHollIeHHe HampspbkeHuss U Ha KOHIIaX TMPOBOJAHUKA K CHJIETOKA | B HEM sBisieTCs
MOCTOSHHOW BEJINYMHOM:;

R=—= st
i Comns

DTy BEIMYMHY HA3bIBAIOT 3JIEKTPUYECKHM CONPOTHBIEHMEM R ydacTka uenu
(mpoBonHuka). CorjaacHO 3JIEKTPOHHON TEOPHUM, COMPOTUBICHHE METATMYECKHUX
IIPOBOJIHUKOB 3JICKTPUYECKOMY TOKY BO3HHUKAET BCIEACTBUE TOTO, YTO HOCUTEIU TOKA
— JJIEKTPOHBI NPOBOJAMMOCTH — IPU CBOEM JABMIKCHUU HCIBITBIBAIOT COYNAPEHUS C
VMOHAMHU KPHUCTAJUIMYECKON pemeTku. [Ipu 3ToM ABmKylumecs 3JIEKTPOHBI NEpEAaroT
MOHAM 4YacThb CBOEH »HHEpPruM, NPUOOPETEHHOW IMpU CBOOOAHOM IpoOere B
IIEKTPUYECKOM IIOJIE. DHEprus, MepelaHHas HOHaM, IPEBpAIlACTCs B SHEPIHIO
OecropsIOUHOT0 KoJieOaHWsI MOHOB, T. €. BO BHYTPEHHIOIO 3Hepruto. Paznnume B
CONMPOTHUBJIEHUH PA3NTUYHBIX METAIJIOB OOBSICHSAETCS Pa3iIu4yleM CPEIHUX CBOOOIHBIX
pOOEroB 3JIEKTPOHOB M KOJWYECTBA CBOOOJHBIX JJIEKTPOHOB B €IMHHIIE OOBEMa
MeTaJuia.

Enununeit conporuBnenuss B cucteme CU  sBmserca om (Om), paBHBIA
CONMPOTHUBJIEHUIO TAaKOTO MPOBOJAHMKA, B KOTOPOM IpH HampsbkeHuu 1 B Teder Tok
cuion 1 A. Benuumna, oOpaTHasi CONPOTUBIIECHUIO, HA3bIBAETCA MPOBOAUMOCTHIO.
EnunHuineil npoBOAMMOCTH SIBJIAETCS BEJIMYMHA, OOpaTHasoMy, - cuMeHC (Cm).

JUis  OOHOPOJHOIO  LMJIMHAPHUYECKOrO  IPOBOJHUKA  CONPOTUBIICHUE
ompenenseTcs mo GopmyiJie:

rae | - qmuHa npoBoaHKKa; S - MIIOIIAAL TOIIEPEYHOTO CEYECHHMS TPOBOJHMKA; £
- YAEIBHOE CONPOTUBIICHUE MAaTEPUAJIA, U3 KOTOPOTO U3rOTOBJIEH MPOBOIHUK.

YucnoBoe 3HAYEHHE YICIBHOTO COMPOTHBICHUS F  paBHO COMPOTHBICHUIO
NPOBOJHKMKA JUTMHONH 1 M, a IIIOIajh MOMepPedHoro cedeHns papHa 1 m°. Exunnna
YAEJIBHOIO COMPOTUBJIEHUS HOCUT Ha3BaHUE «oM — MmeTp» (Om™*M). Benuunna,
oOpaTHasi yJAeJIbHOMY CONPOTUBJICHHUIO, HAa3bIBACTCS YNEIbHON MPOBOJUMOCTHIO

Marepuana:
1
g=-
p

Enununa yaensHOM IPOBOIUMOCTH — «CUMEHC Ha MeTp» (Cm/m).

Hannuune npuMeceid B METa/NTMYECKOM IMPOBOJHUKE YBEIIMYWUBACT €T0 YIACIHHOE
compoTuBiieHHe. B Tex ciydasx, rae TpeOyeTcs MalioeCOMpOTHUBICHHE TPOBOJIOB,
MPUMEHSIOTCSI YHUCTBIE MeTaulbl. MeETaNIMYeCKUe CIUIaBbl MPUMEHSIOTCS IS
MOJTYYEHHs OOJBINX 3HAUESHUA CONPOTHUBIICHUH.

ConpoTHBIICHNE MPOBOJHUKOB U3MEHSIETCS TPU M3MEHEHHH MX TEMIIEpaTypHl.
[Ipn yBenu4eHWM TEMIIEpaTypbl COMPOTHUBICHUE METAUTMYECKUX TPOBOJTHUKOB
YBEIMYMBACTCS. 3aBUCUMOCTH  YJIEJTBHOTO  COMPOTHBJICHUS OT TEMIIEPaTypbl

XapaKTepU3yeTcsi TeMIepaTypHbiM KodddurmeHrom compotusieHus & maHHOTO
1 d

BEIIECTBA; p dt



JIns MHOTMX NPOBOAHUKOB (B T. Y. METAUIOB) IPH HEOOJBLIMX HHTEpBaIax

TEMIIEPATypPbl 3aBUCHMOCTh YJCIBHOTO CONpPOTHUBJICHUS F  oT Temmeparypsl
OMUCHIBACTCS JIMHEUHBIM 3aKOHOM:

p = po(1+aty
rae Po — yenbHOE COMPOTUBICHHE TIPU OOC; t — Temreparypa NpoOBOJHHUKA, 0C;

@ _ cpenuuii TeMIepaTypHbId KOIGQUIUEHT CONPOTUBIIEHHUS IS OIIPEIEIEHHOTO
WHTEpBAJIa TEMIIEPATYP.

Jns TOYHBIX U3MEPEHUN MOJB3YIOTCA METOAAMU, CBOASUIMMHUCS K CPAaBHEHUIO
U3MEPSEMOro COMPOTHUBJICHUS CO CTaHAAPTHBIMU (dTanoHamMu). OJHUM M3 HUX
SBJIIETCSI METOJIT MOCTa MOCTOSIHHOTO TOKa (MOCTHK YwuTcToHa). [lpuHuunuaibHas
cXema MeTOJia MocTa ObliIa paCCMOTpPEHA BHIIIIE.

MMOPSAJTOK BbBIIIOJIHEHUS PABOTbI
3amanue 1. U3mepenne conpoTUBJIEHUS PE3UCTOPA € MOMOIILIO MOCTA
Yurcrona.

1.  CoOpaTp 3JIEKTPUUYECKYIO LIETb 10 CXEME, MPUBEICHHON Ha pHuc. 1.

2.  TlocraButh aBmxok C peoxopaa AB B cpeaHee MOJ0KEHHUE.

3.  CoOama"cupoBaTh MOCT TIOJI00POM COMPOTUBIICHUN Ry, Tak 4TOOBI OKa3aHUS
rajJbBaHOMETpPA OKa3allMCh paBHBIMU HYJIO. 3HaueHus Ry, L;, L, 3amucats B
Tabm. 1.

\SA
A ! c B

5 [

R

+

4. HaiiTi HEeM3BECTHOE COMPOTUBIICHUE IO (OPMYIIE:

L,
Rx = Rm_
L,
5. tne Ly m L, — nnuHa mnpoBonoku peoxopna Ha ywactkax AC u CB
cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3anectu B Tad1. 2.
6. TloBTOpUTH M3MEpeHUsT yKa3aHHBIC B M. 3, 3 emie aBa pa3a, CMECTUB JBIKOK
peoxopa BIIPaBO U BIEBO OT CPEIHETO MOJIOKEHUS.
7. BbIYMCINUTH cpefiHee 3HAaUYEHUE U3MEPEHHOTO PE3UCTOPA.
Tabnuya 1



No Rm, I—la LZ’ Rl’ —
OmMm M M OmMm R1,
Om
8. AHaNOTMYHO W3MEPUTh CONPOTHBIICHHE BTOPOTO PE3UCTOpa U
3aMmurcaTh OKOHYATEIBHBIC PE3YIBTATHI B TAOI. 2.
Tabnuya 2
Ng Rm, L]_, LZ, RZ! _
OMm M M OMm Ro,
OmMm

coeTMHEHUH PE3UCTOPOB.

1. TTonb3ysce

dopmynamu

IIOCJIEA0BATCIBHOTIO u

3apanue 2. HpOBepKa 3aKOHOB IOCJICAOBATC/IIBHOIO M IMMapajaJeJIbHOTO0

mapajuiCJIbHOTO

COCIMHCHUM, paccYUTaTh OOIIee COMPOTHUBIECHUE PE3UCTOPOB, M3MEPEHHBIX B
3alaHuu 2.

BBIBOJl O BBINOJHIEMOCTH 3aKOHOB
COEMHEHUHN PE3UCTOPOB.

2. CpaBHUTH U3MEpeHHbIE 3HaueHUs R, 1 R,,, ¢ BerunciennsivMu. Crenarb
MOCJICIOBATEIILHOTO W IMAPALICIBHOTO

Tabnuya 3.
No R, Ly, Lo, Rnap o, Rnap_' Rnap _m
Om M M OMm OMm OMm
Tabnuya 4
No R, Ly, Lo, Rinoc 3 Ruoc Rnoc _m»
OMm M M OMm OMm OMm

KoHTpoJibHbIE BONIPOCHI
OObsicCHUTE MPUHLIUI AEHCTBUS TPOCTEUILIETO OMMETPA.
B yeM KOHCTpYKTHBHOE OTJIMYME aMIIEpPMETPA, BOJIBTMETPA, TaJIbBAHOMETpA

1.
2.

MarHUTO3JEKTPUYECKON CUCTEMBI?




3. Kakumu npeumymiectBamu 001aaeT METOJ ONPEIEICHHUS CONPOTUBICHUS
MOCTOM YHTCTOHA 10 CPABHEHUIO C METOJIOM aMIIEpMETpa U BOJIbTMETpa?
4. Ilouemy omuOKa U3MEPEHUH MOCTOM YHWUTCTOHAa MEHbIIE, €CIU
conpotuBieHue Ry u Ry, 6imsku apyr k apyry?
[Touemy GOJBITMHCTBO TAIBBAHOMETPOB UMEET IIKATy C HYJIEM TocepeanHe?
MOXHO 7 B cXe€M€ MOCTa YUTCTOHA MPOU3BOJIUTH WU3MEPEHMS, MOMEHSIB
MECTaMH raJlbBaHOMETP U UCTOYHHK TOKa?
7. Hapymaercs a1 paBHOBECHME MOCTa YHWUTCTOHA, €CIM W3MEHHUTh BEIUYHHY
HaNpsDKEHUS! UICTOYHHMKA TOKa?
8. BbiBecTu ycinoBus paBHOBECHsT MOCTa YUTCTOHA, HCIIONb3Ys 3aKOHBI
Kupxroda.

o o

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun oueHku:

— OneHka «5» CTaBUThCS, €CIM YYalUKUCs BBIMOJHICT pabOTy B MOJHOM 00OBEME C
coOIIOICHUEM  HEOOXOJMMOM  TOCJICIOBATEIIPHOCTH  IPOBEACHUS  OIBITOB U
U3MEpEHUN; CaMOCTOSATEIBLHOMN paroHaIBHO MOHTHUPYET HEOOXOIUMBIE
00OpyZI0BaHUE; BCE OMBITHI MPOBOAUT B  YCIOBHUSAX U PEXKHMaX, 00CCIECUMBAIOIINX
MOJIYYCHUE TIPaBUJIBHBIX PE3YJIbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHMS IPABHII
0e30macHOCTH TPyJa;, B OTUETE MPaBUIBLHO M aKKypaTHO BBIMOJHSIET BCE 3allUCH,
TaONHIIBI, PUCYHKH, YEPTEKHU, Tpa(UKHU, BHIYUCICHNS; TIPABIIIBHO BBITIONHSICT aHAIHN3
ITOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CIU BBHITIOJHEHBI TPEOOBAaHMS K OIEHKH «5», HO ObLIH
JTOMYIIECHBI JIBa-TPH HeJodeTa, He Oojiee OaHOM HerpyOol OIMMOKH WM OJIHOTO
HeJI04eTa.

— Onenka «3» craBUTCS, e€ciau padoTa BBIMOJHEHA HE IOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOH YacTH TaKOB, IIO3BOJIACT IIOJYYHWTh NPaBUIbHBIC pE3yJbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBE/ICHUS OTBITA U U3MEPEHHM ObUTH JOMYIIEHBI OIITHOKH.

— OmeHka «2» CTaBUTCS, €CIIM padoTa BBINOJHEHA HE IIOJHOCTBIO U 00BeM
BBITIOJITHCHHON YacTH paboOT HE MO3BOJIAT CHejaTh IPaBUILHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPCHMS, BBIYNCIICHUS, HAOFOICHHS POU3BOIUINCH HETIPABUIIBHO.

JlabGopaTopHbie padoThI

NHcTpyKunoHHasi KapTa K jadopaTopHoii padote Ne 6

Tema 3anstus: usmeputb O C u onpeaeneHue BHYTPEHHETO COMPOTHUBIICHUS
MCTOYHHKA TOKA.

Heab 3aHATHA: HAYYUTHCS OHKCHEPUMEHTaNbHO, u3MepsaAThb OJIC u BHyTpeHHee
CONPOTUBJICHUE UCTOYHUKA TOKA.

Ilepen HauaJ/ioM 3aHATHS HEOOXOAUMO 3HATH. 3akoH OMa JJis yd4acTKa 1enu, 3aKOH
Owma 7y1st TIOJTHOM TIeTH, KaK MOIKII0YAl0TCs B 1M MPUOOPHI H3MEPEHUS CHITBI TOKA U
HaIPSHKEHUS, TEXHUKY 0€30MaCHOCTH MpU PaboTe € AIEKTPUISCKUMU TIETISIMU.



ITocsie okoHYaHWS 3aHATHA He00X0AUMO yMeThb. CoOMpaTh AIIEKTPUUYECKHE LEIH
NapajuleIbHO  COCAMHEHHBIX IMPOBOJHUKOB, CHHMMAaTh IOKa3aHUs MpuOOpOB,
pPacCUMTHIBATH IMOJTHOE CONPOTUBIIEHUE MAPAIUIETbHO COEAUHEHHBIX TPOBOIHUKOB.
Oo6opyaoBanme: xoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Coaep:xanue u Teopusi.
Bo3HUKHOBEHHE PAa3HOCTH MOTEHIMATIOB Ha MOJOCaX JIIOOOTO MCTOYHHMKA SIBISICTCS
pe3yabTaTOM pa3/ieJeHUs] B HEM MOJIOKHUTEIBHBIX W OTPULIATENBHBIX 3apsiioB. JTO
paszzaeneHue MpouCcXoauT Oarojaps paboTe, COBEpIIaeMOil CTOPOHHUMHE CHUIIAMHU.
Cuibl HEANIEKTPUUECKOIO MPOUCXOXKICHUS, JAEUCTBYIOIINE Ha CBOOOIHBIE HOCUTENIN
3apsiia Co CTOPOHBI HICTOYHUKOB TOKA, Ha3bIBAIOTCSI CTOPOHHUMU CHJIAMH.
[Tpu nepemerieHnn 3IEKTPUUYECKUX 3apsiIoB MO LENH MOCTOSHHOTO TOKA CTOPOHHUE
CHJIbI, IEHCTBYIOIIME BHYTPU UICTOYHUKOB TOKA, COBEPIIAIOT padoTy.
dusnueckas BeIWYMHA, paBHAs OTHOIIEHUIO pPabOThl A CTOPOHHMX CHJI IIpH
NepeMeIeHN 3apsifa (q BHYTPH HCTOYHMKAa TOKAa K BEJIMYMHE DJTOTO 3apsfa,
Ha3bIBAETCS AJEKTPOABIKYLIEH critol uctounuka (I1C):

A
YC ==
g

SJ1C omnpenensiercst pabOTOM, COBEPIIAEMON CTOPOHHUMU CUJIaMH MIPH NEPEMELLIEHUH
€AMHUYHOIO IIOJIOXKUTEJIBHOTO 3apsiia. OJEKTPOABMKYILNAS CHIA, KaK U PAa3HOCTb
NOTEHUUANOB, u3Mepserca B BoibTax. YtoObl  u3Meputrb IJIC ucrounuka,
HAJI0 IPUCOEIUHUTD K HEMY BOJIBTMETP IPU Pa30OMKHYTOH LIEIIH.

M cTOYHUK TOKa SABIIAETCS IIPOBOJHUKOM U BCETIa UMEET HEKOTOPOE CONPOTUBIICHHUE,
IIOATOMY TOK BBIIEIIAET B HEM TEIUIO. DTO CONPOTHBIICHUE HA3BIBAIOT BHYTPEHHUM
COMPOTHUBJIEHUEM UCTOYHUKA U 0003HAYAIOT I.

Ecnu nenps pa3oMKkHyTa, TO padoTa CTOPOHHUX CUJI MPEBPAIIAETCS B MOTEHUUAIBHYIO
DHEPrUI0 HCTOYHMKA TOKa. lIpm 3aMKHYyTOM LEenmM 3Ta NOTEHUMAIBHAS DHEPTHUS
pacxoayercss Ha paboOTy IO TMEpPEMENICHUIO0 3apsioB BO BHEIIHEW Menu ¢
CONPOTHUBJIEHUEM R M BO BHYTpEHHEN 4acCTH LENH C COMPOTUBJIIEHUEM T , T.€. ¢ = IR +
Ir.

Ecnmn nens COCTOMT W3 BHEIMIHEM YAacTH CONPOTUBICHHMEM R W BHyTpeHHEH
CONPOTUBJIEHUEM T, TO, COIVIACHO 3aKOHY coxpaHeHus sHepruu, IJIC umcTrouyHMKa
OyAeT paBHa CyMMe HamnpsOKEHUI Ha BHEUIHEM M BHYTPEHHEM Yy4acTKax LEMH, T.K.
IIpU  NEPEMENICHUM 10 3aMKHYTOM LENH 3aps]  BO3BpAallaeTCs B HCXOIAHOE

e=IR+1r
MOJI0KCHHUE , rae IR— nampsbkeHne Ha BHeEIIHEM y4acTke uenu, a lr -
HaIpspKeHUE Ha BHYTPEHHEM Y4acTKe 1IeTH.
c
Foe
Takum 00pasoMm, 11 ydacTka nenu, cogepxamero DJIC: &+

Ota (opmyna BbipaxkaeT 3akoH OMa [Jisl MOJHOW LENU: CHJIAa TOKAa B MOJHOM
ey MpsSMO MPONOPLUUOHATbHA 3JIEKTPOJBIKYIIEH CHI€ UCTOYHHUKA W OOpaTHO
MPONOPIIMOHANIEHA CYMME CONPOTUBJICHUI BHEIITHETO U BHYTPEHHETO YYaCTKOB LIETIH.

YacTo HCTOYHHMKHU JJIEKTPUYECKOM DHEPrUU COCIUHAIOT MEXAy COOOM JyIs
nuTanus uenu. CoelMHeHNe HCTOYHUKOB B 0aTapero MOXKET ObITh MOCIE10BATEIbHBIM
U TIapaJIJIeIbHBIM.



HpI/I nmocjaeaoBaTcJIbHOM COCINHCHUMN ABa COCCIHHUX HCTOYHHKA
COCIMHAIOTCHA PAa3HOMMEHHBIMH I10JII0OCAMM.

[TosrydnBIIAsiCS MPH TOCIIEIOBATEIIHHOM COCIMHEHUN aKKyMYJIATOpHAs Oarapest
HMCCT Ty K€ CMKOCTb, YTO M Y OJMHOYHOI'O AKKYyMYJIATOpA, a HAIPAKCHUC TaKoOu
AKKyMYJISITODHOW Oartaper paBHO CyMMe HampsDKCHUH BXOISIIMX B HeEe
aKKyMyJIATOpoB. T.e. €clii aKKyMyJIATOPBl HMEIOT OJWHAKOBBIC HAINPSDKCHHUS, TO
HanpspKeHUEe O0aTtaper paBHO HAINPSIKCHHIO OJHOTO aKKyMYJISITOpa, YMHOKEHHOMY Ha
KOJIMYECTBO aKKYMYJISITOPOB B aKKyMYJIITOPHO#M Oarapee.

e T S e —
R | e

e

1. B/1C Gatapeu paBHa cymme DJIC OTAeNbHBIX UICTOYHUKOB €= €1 + € 1 €3

2. O0miee compoTHUBIICHHE OaTaped HWCTOYHMKOB PaBHO CyMME BHYTPEHHUX
CONPOTHUBJIEHUIN OTIAEIBHBIX UCTOUYHUKOB [garapen= 1 + 2 + I3

Ecnu B GaTapero coelMHEHbl N OJIMHAKOBBIX UCTOYHHMKOB, To DJIC Oatapen &= ng; a
COIIPOTUBJICHUE I'gyrapen— N1

jo_nE
3. Cuiia ToKka B Takoi 1emnu 1o 3akony Oma Rtnr
Ilpuy mapaieIbHOM COCJMHECHHH COCIMHSIIOT MeKAy col0oii Bce
MOJIOKUTEJIbHbIE U BCe OTPULATEbHbIE MOJIOCHI IBYX WJIH N HCTOYHUKOB.
[TapannensHo COEIMHSIIOT TOJIBKO UICTOYHUKH C OJMHAKOBOM
OJIC. llonyyuBiuascs 0pU MNapauieIbHOM COEAMHEHUM aKKyMyJsaTOpHas Oartapes
UMEET TO K€ HaANpsHKEHWE, YTO U Y OJMHOYHOIO aKKyMYJSTOpa, a €MKOCTh TaKOH
aKKyMYJISITOPHOM OaTtapen paBHa CyMMeE €MKOCTEH BXOJSALIMX B HEE aKKyMYJIATOPOB.
T.e. ecii aKKyMyJISITOPbI UMEIOT OJJMHAKOBBIE EMKOCTH, TO €eMKOCTh aKKyMYJISITOPHOM
Oataper paBHa EMKOCTH OJHOIO aKKyMyJsTOpa, YMHOXEHHOW Ha KOJIMYECTBO

aKKyMYJISITOpOB B OaTapee.

|+ + + - -

e e

Rl il Rt [l

=
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1. BJIC 6aTapen 0IMHAKOBBIX UCTOYHUKOB paBHa DJ[C 0JTHOTO UCTOYHUKA. €= €= €, =
€3




2. ConpoTuBjieHHe OaTaper MEHbIIE, YeM COMTPOTHBIICHUE OJHOTO MCTOUYHHKA lgarapen=
rJ/n

_
3. Cura ToKa B TaKoi Ier 1o 3akory Oma ~ &+7/#

DieKTpuuecKas DHEpIHsi, HAKOIUICHHAass B aKKyMYJIATOpHOM Oartapee paBHa
CyMME DHEPIHil OTAENBHBIX aKKyMYISTOPOB (IIPOM3BEICHHMIO DHEPTUil OTHEIbHBIX
aKKyMYJIITOPOB, €CIH aKKyMYJISATOphl OJWHAKOBBIC), HE3aBUCHMO OT TOI0, Kak
COEIMHEHBI aKKYMYJISITOPHI - MAapauIeIbHO HIIH ITOCIEA0BATEIBHO.

BHyTpeHHEE COMPOTHBJICHHE aAKKYMY/ISTOPOB, H3TOTOBICHHBIX IO OTHOMN
TEXHOJIOTHH, IPHUMEPHO obpartHo IPOIOPIIMOHAIEHO €MKOCTH
akkymysisropa. [losToMmy  T.K. TOpd  [Apaule]IbHOM  COCAWHEHHM  €MKOCTh
aKKyMYJISITOPHOM Oaraper paBHa CyMME€ €MKOCTEH BXOMSIIMX B HEE aKKyMYJISTOPOB,
T.€. YBEJIHUYHNBAETCS, TO BHYTPCHHEE COMIPOTHBIICHHE YMEHBIIIAETCSI.

Otcrona € =I,R +Ir € =I,R, +1,r

[Tockompky 1R =U, g IR, =U, ‘10
U, +I,r =U, +I,r yuuy1.r - I,r =U, - U,

Orcioga  ciaemyer, 4YTO  BHYTPCHHEE  CONPOTHBICHHE  HMCTOYHHKA

r :Uz B Ul
TOKa L-1 (1)
a DJIC 6yner —€ = Uy + 1,7 (2)

Onucanue yCTAaHOBKH

Onpeaenenne 3[1C v BHYTPEHHEro CONPOTUBNEHUS BHPTYyaIbHOM
WCTOYHMKA TOKA J1200paTOPHOii PadoTHI
. Mlopamerpsl Toka Lienk DKCcnepuMeHTaIbHas
BoiBepure U= 457 B
MCTOHHIK TOKG . YCTaHOBKA MPEICTABIECHA
i Ha pucyHke. B J5eBo
BEPXHEM YTy
NPEACTABICHA  MaHENb
«UCTOYHMK TOKa», Ha
KOTOpOH MOKHO
BBIOpAaTh OJWH W3 TISTH
VCTOYHHUKOB TOKa. BHH3Yy
PaCIIOJIOKEH KJTFOY.
KOTOpBIA ~ HEOOXOAMMO
Oyner 3aMbIKaTh TIOCIE
SKCIIEPUMEHTA. B
KpailHEM HIKHEM
IpaBOM \2010%
pacmonokeH peoctar. MOXKHO TIepeMelarb ION3YHOK W MEHATh 3HAYCHHUE
conpoTuBieHusA. Mcrnonp3ys MNpPENCTaBICHHYK) YCTAHOBKY, JIOCTUTaeTcs LEJb

MOCTaBJICHHOU J1Ta00paTOpHOI pabOTHI.

I1nan BbINOJHEHUS PadOTHI

_ MCTOYHNK 2

* MCTONHMK 3
_ WCTOSHMK 4

_ MCTOYHMK 5

1. Ilepeiiaute no
cebuike https://www.youtube.com/watch?v=H8F2aQzK7j0 npocmoTtpute BUaCOYpOK




KOTOPBIN MOSICHUT, KAKUM 00pa3oM MPOBOAUTCS JabopaTopHas paboTa B peabHBIX
YCIIOBUSIX.

2. Ilepeiinute o cebutke http://mediadidaktika.ru/mod/page/view.php?id=380

1 BBITIOJIHSINTE MOCJICAOBATECILHOCTD ACUCTBUIM, ONIMCAHHBIX HIDKE.

1.3apanue. Paccuumaiime 3/[C u énympennee conpomuenenue yenu.

1. 3anycTUTh BUPTYaIbHBIA CTEH

2. BoibepuTe UCTOUYHUK TOKA 1.

3. Kypcopom HaBOAMM Ha KJIFOY M 3aMBIKAEM LIEIIb.

4. KypcopoM HaBOJUM Ha peoCTaT, IBUTAeM ITOJI3YHOK PEOCTaTa.

5. YcTaHoBUTE TIOJ3YHOK peocTara NpUOIU3UTENIBHO B CPEIHEE MTOJIOKEHHUE, U3MEPBTE
cuny Toka [+ u manpsxenne Us | 3amecute B TaGmumy 1.

6. IlepenBuHbBTE MOJ3YHOK pEOCTaTa, U3MEPHTE CHIIy TOKa I; u nanpsokenne Uz |
3aHecHuTe B Ta0IMIy 1.

7. Beluucoure BHYTpeHHee conpotusiieHue Fm J/C # uUCcTOYHMKAa TOKa MO
dbopmynam (1) u (2)

8. Pe3ynbTaThl H3MEPEHUI U BIYMCIEHUH 3auIuuTe B Tadbaumy 1.

9. BBITIOJIHUTE TaKue JKe JCHUCTBUS IJIsI HCTOYHUKOB TOoKa 2,3,4,5.

Tabmuna 1.

N /o E3 B |1,A |2,A Ul,B U2,B R]_]OM Rz,OM I',OM E B

10.Cnenatb BBIBOJI.

KoHTpoJsbHBIE BONIPOCHI.

1.ITouemy nmoka3zaHusi BOJIBTMETPA ITPU PA30MKHYTOM M 3aMKHYTOM KJIFOYE Pa3TU4HbI?
2.Kak noBeICUTh TOYHOCTH U3MepeHus J/C ncrounnka Toka?

3.MoxeTre U BBl NPEMIOKUTH JApyrue crocoowl uzmepenus DJC U BHYTpEHHEro
CONPOTHUBJIEHUS UCTOYHUKA TOKa?

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu ouenku:

— OrneHka «5» CTaBUTHCSI, €CITU yUAITUICS BBITIOJHSIET pad0Ty B TIOJIHOM 00BEME C
co0JIr0IcHuEM HEO0X0IMMOM MOCIIeI0BATEILHOCTH MPOBEICHUS OTIBITOB U
HU3MEPEHUI; CAaMOCTOSTEIHLHON pallMOHAIBHO MOHTUPYET HEOO0XO0IUMbIC
000py1I0BaHUE; BCE OIBITHI IPOBOJUT B YCIOBUSIX U PEKUMaX, 00ECIIEUNBAIOIITUX
MOJTy4Y€HHE MPABUIIBHBIX PE3YyJbTaTOB U BBIBOJAOB; COOIIOAAET TpeOOBaHUS MTPABUII
0€30MacHOCTH TPY/Ia; B OTUYETE NMPABUIBLHO U aKKypPaTHO BBITIOJIHSET BCE 3aIUCH,
TaOJIUIIbI, PUCYHKH, YEPTEKHU, rpadUKu, BEIYUCIICHUS; IPABIIIHLHO BBIMOJHSICT aHAIU3
IIOTPEIIHOCTEN.



— Onenka «4» cTaBUTCS, €CIIU BBIMOJHEHBI TPEOOBAHUS K OLIEHKHU «5», HO ObLIN
JOMYUIEHBI IBa-TPU HeJ0YETa, HE 00Jiee OAHONU HErpyOoil OIIMOKU U OJTHOTO
HeJI0YeTa.

— Omenka «3» cTaBUTCS, €CU pad0Ta BBIMOJIHEHA HE MOJTHOCTHIO, HO 00beM
BBITIOJTHEHHOM YaCTH TaKOB, MO3BOJISIET MOJIYYUTh MPABWIbHBIC PE3YJIbTATHI U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OMBITA U U3MEPEHHUM ObUTH JOMYIIIEHBI OIITHOKH.
— Orenka «2» cTaBUTCS, €cii pab0Ta BRIMOTHEHA HE TIOJTHOCTHIO U 00BEM
BBITIOJTHEHHON 9acTH pa0bOT HE TTO3BOJIAT CIENaTh MPABUIILHBIX BEIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BBIYUCICHUS, HAOII0I€HUS IPOU3BOIUINCH HEPABUIIBHO.

JlaGopaTopHbie padoThI

NucTpyKkunonHasi kapTa K jjabopaTopHoii padore Ne /

Tema 3aHsTHSA: ONIpPENEIEHUE YIEIBHOTO CONPOTUBIEHUS IPOBOJHUKA

Henp 3aHATHS: ONpEACIICHHE YIEIBHOIO  AJIEKTPHUYECKOTO  CONPOTHBICHUS
PE3UCTOPHOrO MPOBOAA [0 TEXHUYECKOMY METOJY.

ITepen HavyaoM 3aHATHS HEOOXOAUMO 3HATH: YTO TAKOE YIEIBHOE CONPOTUBICHUE
Y OT YETO OHO 3aBUCHT; 3HATh IPUHIIUI JECHCTBUE U3MEPUTEIBHBIX PUOOPOB.

Ilocie okoHYaHUSI 3aHATHS HEOOXOAMMO YMeThb: BBIUHUCIATH  YAEJIBHOE
CONMPOTHUBJIEHUE MPOBOAHUKOB ISl PA3JIMYHBIX METAJIOB.

Oo6opyaoBanme: xkoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conep:xkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIIOTCS JIJISl U3MEPEHUSI DIIEKTPUUECKUX BEJIMYMH,
Ha3bIBAOTCS AJIEKTPOU3MEPUTETLHBIMU TPUOOPAMH.

y @ U Cy1iecTByOT 00JIBIIIOE
. 08 10 KOJIMYECTBO PA3JIMYHBIX
0!
ob AIEKTPOU3MEPHUTEIBHBIX TTPHOOPOB.
v X,\B) npezen
\$>;>> | HU3MEPCHUSL
- 4 < ITo NPUHLHAITY NEUCTBUS
N A ' AJIEKTPOU3MEPUTEIIHHBIE IPHUOOPHI
jo80r=> 11991 =
il 15@}3&; MMOJAPA3ACIIAIOTCS Ha ClIEayIOIIe
T A OCHOBHBIEC THUIIbI.
. ¢ 1. [Tpubopsi
MarHUATOJIEKTPUUECKOU
CUcTteMa r’]
K1ace npuGopa CUCTEMBI I -1 | OCHOBAaHHbBIE Ha

TOYHOCTH

IIPUHIIUIIE B3aUMOJCHCTBUS KaTYyIIKH
C TOKOM M BHEIIHETr0 MarHUTHOTO I10J1s, CO3JaBa€MOI0 MOCTOSIHHBIM MarHuTOM.

.

2. [TpubopsI 2JIEKTPOAMHAMUYECKON CUCTEMBI , OCHOBAHHbIEC HA TIPUHITUIIE
ANEKTPOJUHAMUYECKOTO B3aMMOJICUCTBHS IBYX KAaTyIIEK C TOKaMU, U3 KOTOPBIX OJIHA
HEMOJBW)XHA, a Ipyrasi MOABIKHA.

3. Ilpubopsl IEKTPOMATHUTHONW CHCTEMBI { , B KOTOPBIX HCIIOIb3YyETCS
MIPUHIUIT B3aUMOJICVCTBUS MArHUTHOIO TMOJISI HEMOJBWYKHOW KATYIIKH C TOKOM M
ITOJABUKHOM KEJIC3HOM IUNIACTUHKU, HAMAarHUYE€HHON 3TUM IOJIEM.



4. TernyoBble U3MEPUTENIbHBIE MPUOOPHI, UCIOJIB3YIOIIUE TEIIOBOE JEHCTBUE
AJIEKTpUUECKOro Toka. Harperas TOKOM MpOBOJOKAa YIJUHSAETCSA, IMPOBUCAET, U
BCJICJICTBUE ATOr0 MOJBHUXHASA YacTh MpUOOpa MOIy4yaeT BO3ZMOKHOCTh MOBEPHYTHCA
o/ ICCTBUEM MPYKUHBI, BEIOMpAIollel 00pa30BaBIIyIOCS ClIa0WHY TPOBOJIOKH.

5. Ilpubopsl HHIYKIMOHHON CHCTEMBI , OCHOBaHHbIE Ha TPUHIIHUIIE
B3aMMOJICHCTBUS BPAIAIOMIETOCS MarHUTHOTO TOJS C TOKaMH, WHAYKTUPOBAHHBIMU
STUM MOJIEM B MOJBUKHOM METAJUIMUYECKOM IUIIUH/IPE.

6. HpI/I60pBI GHCKTpOCTaTquCKOﬁ CHCTCMBI . , OCHOBAHHBIC HA IIPUHIMUIIC

B3aMMOJICUCTBUS  MOJBH)KHBIX W HENOJBM)XKHBIX  METAUIMYECKUX  IUIACTHH,
3apSYKEHHBIX PA3HOMMEHHBIMU JIEKTPUUYECKUMU 3apsaamMu.

7. Ilpubopbl TEPMORIEKTPUUECKOW CHUCTEMBI, MPEICTABISAIOMINUE COOOM
COBOKYIHOCTh TEPMONAapbl C KAaKUM-IHOO YYBCTBUTEIBHBIM NPHOOPOM, HampUMeEp
MarHUTO3JIEKTPUYECKON cHUCTeMBI. M3MepseMblii TOK, NMPOXOAS 4Yepe3 TepMmomnapy,
CHOCOOCTBYET BO3HHKHOBEHUIO TEPMOTOKa, BO3/JICHCTBYIOLIETO Ha
MarHUTORJIEKTPUUECKHUI TPHOOP.

8. Ilpubopsl BUOpPAaLMOHHONW CHCTEMbI, OCHOBAHHbIE Ha IPUHLHUIIE
MEXaHUYECKOTO pe30HaHca BuUOpupyrommx Ted. I[lpum 3amaHHOM yacToTe TOKa
HauOojiee MHTEHCUBHO BHOpPUPYET TOT U3 SKOPHKOB JJIEKTPOMAarHuTa, IMEPUOJ
COOCTBEHHBIX KOJIEOAHUI KOTOPOI'O COBIAJAET C MEPUOAOM HaBSI3aHHBIX KOJICOaHUM.

9. DAEeKTpOHHBIE U3MEPUTENIbHBIE MPUOOPHI - TPUOOPHI, U3MEPUTENIbHBIE LIETIH
KOTOPBIX COJEpPX AT 3JIEKTPOHHbIE 3JeMEHThbl. OHU HCHOJB3YyeTCA M U3MEpPEHUM
MPAKTUYECKH BCEX ANEKTPUUYECKUX BEIMYMH, & TAK)KE HEIJIEKTPUUYECKUX BEIUYUH,
IIpEeIBAPUTEIHLHO NPE0OPa30BaHHBIX B AIEKTPUUECKUE.

[lo THumy OTCUETHOrO YCTpPOWMCTBA pa3IMYyalOT aHAJIOroBble W IU(POBBIC
pUOOPBHI.

XapaKTepUCTHKH 3JIEKTPOU3MEPHUTEIBHBIX IPUOOPOB.

IIpenesoMm  u3MepeHUs IEKTPOU3MEPUTEIBHOIO  MpUOOpa  Ha3bIBaeTCS
MakCUMaJbHOE 3HAaYeHHE HU3MEpsAeMON (PU3MUECKONM BEIMYUHBI Xmax, KOTOPOE
BBI3bIBACT OTKJIOHEHHUE YKa3aTelsl MIKaIbl IpuOopa Ha BCIO IIKATY.

YyBCTBUTEJIBHOCTH S — 3TO CIOCOOHOCTH MPUOOpa pearupoBaTh Ha U3MEHEHUE
U3MEPSAEMON BEJIIMYMHBI, T.€. BEJIMYMHA, KOTOpPAasl MMOKAa3bIBAET, HA CKOJIBKO JIEJIEHUMN
AN nepeMeraeTcss ykaszarelib NpuOopa NpU HM3MEHEHUU 3HA4YCHHS H3MepseMOou

BEJIUYMHBI AX Ha CAUHUIY:
_An
- AX,

S

EnuHunel u3MepeHus: 4YyBCTBUTEIBHOCTH 3aBUCHT OT pPOJa HU3MEPAEMOUN
BenMuuHb (1en/B, nen/A u T.1.).

Ilena [gesieHUS YUCICHHO pPaBHA 3HAYCHUIO H3MEPSIEMOM  BEJIMYMHBI X,
BbI3BaBIICH OTKJIIOHEHUE yKa3aTels Mpuoopa Ha OJJHO JIEJICHUE IIKAbL:

C==
nl

Ilena nenenust uamepsiercs B B/nmen., A/nen. u 1.1. llena neneHus — 3T0 KOJIMYECTBO
U3MEPSIEMO# BEJTMUUHBI, IPUXOISAIICECS Ha OJHO JICJICHUE IIKAJIbl IPUOOpA.
IIpuBeneHHON NOTPEeNIHOCTHLIO TPHOOpPa HA3bIBACTCS OTHOIICHHE aOCOIFOTHOM
MOTPEIIHOCTH K HaWOOJbIIEMY BO3MOXXHOMY OTKJIOHCHHUIO IIOKa3arens mpudopa
(HOMMHAJILHOMY TTOKa3aHUIO MPUOO0pPa):
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B ,Z[aHHOﬁ pa60Te HaXOJUTCA YACIBHOC COIIPOTHUBIICHUC ITPOBOAHUKA. BJIGKTpI/I‘IGCKOG
COIMIPOTHUBJICHUC XAPAKTCPU3YCT HpOTHBOHGﬁCTBHC IMPOBOJHHKA ITPOTCKAHHIO TOKAaA.
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VY enbHOe 3JIEKTPUYECKOE COMPOTHUBIICHUE p SIBISETCA XAPAKTEPUCTUKOW MaTepuasna

npoBoJHMKA. OHO TaK)Ke 3aBUCUT U OT TEMIIEPaTyphl MPOBOJIHHUKA, COTJIACHO 3aKOHY:
0= p0(1+ a

e # 1 £ - COOTBETCTBEHHO YJCIHBHBIC COMPOTHBICHMSA mpH Temmeparypax 0 °C
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MOBBIIIEHUEM TEMIIEPATYPhI COMPOTUBICHUE METAIJIOB YBEJIIMUUBAETCS.

VYenbHOE€ CONPOTHBICHHE PE3UCTOPHOIO MPOBOAA HA OCHOBAaHUU OIPEAEIUTCA

CJIEAYIOIINM 00pa3oMm:
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Onucanne yCTAHOBKHM BUPTYAJbHOM J1a00paTOPHOil padoThI
DKcliepuMeHTallbHAsl YyCTAaHOBKA IMPEJCTaBICHAa HA PUCYHKE. B I€BOM HUMKHEM Iy
pacrojioKeHa MaHeIb «IIapaMeTpbl YCTAHOBKH», MOXHO YCTaHOBUTH CIIEYIOIIHE
napamMeTpbl Takue, KaK JJMHY aKTUBHOM YacTH TMPOBOJHUKA, €ro Juamerp,
BHYTpPEHHEE COMPOTUBJICHUE aMIliepMeTpa, MNpou3BoibHO. CrpaBa pacnosioxeHa
naHelab «Marepuan MPOBOJHUKA», MO KOTOPOM MOXHO BBIOpaTh MaTepuai: HUXPOM,
dexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO MaHENH «IMHEWKa» MOXHO U3MEPUTh
JUIMHY TpOBOAHMKA. Mcronb3ys MpeACcTaBIECHHYIO YCTaHOBKY, IJOCTUIaeTcs Ielb
MOCTaBJICHHOU 1a00paTOPHOM pabOTHI.



Ils1an BoINOJIHEHUSI Pa0OTHI
1. IepeiiguTe mo cewuike https://www.youtube.com/watch?v=¢8ZvZSwnAmM
MPOCMOTPUTE BHUACOYPOK KOTOPBIM TMOSICHUT, KakuMm o0pa3oM MPOBOAUTCS
nabopaTopHas paboTa B pEaIbHBIX YCIOBHUSX.
2. Ilepeiinute o cebutke http://mediadidaktika.ru/mod/page/view.php?id=403
U BBIIOJHANTE MOCJIEA0BATEAbHOCTD JEHMCTBUI, OITMCAHHBIX HIKE.

1. 3apnanme. Paccuumaiime yodenvnoe conpomuejieHue HUXpoma, gexpens,
MAH2AHUHA, KOHCMAHMAHA.

1. 3anmycTuTh BUPTYabHBINA CTEHI, BEIOEpUTE MaTEepHall IPOBOIHUKA HUXPOM.
2. YCTaHOBUTh, B COOTBETCTBHM, C BAPMAHTOM COBIIAJAIONIEM C TOcieqHeN nudpoi
M0 CIHCKY TPYIIbl, OH HAXOAUTCA B KOHIIE JOKYMEHTA, JJIMHY AKTUBHOM 4YacTH
npoBoHuKa |, ero auametp d, a Taxke BHyTPEHHEE CONPOTHBIICHUE aMIiepMerpa Ra.
3aHecTH 3TU JaHHbIe B Ta0auIy 1.
3. IIpu moMomM peryasaropa Toka yCTaHOBUTh TPOU3BOJILHOE 3HAUEHUE CUIIBI TOKA | 4.
3anucath B Tabauny 1 cooTBeTcTByIOmIee eMy HanpsbkeHue Ug.
3. AHAJOTHYHBIE U3MEPEHUS, ONMCAHHBIE B 1.3, MPOBECTHU JJIsl HECKOJIBKUX 3HAYECHHI
CHUJIBI TOKA.
4. Tlo panHbiM TaOmuibl | paccuuTarh BEJIUYUHY YJIEIBHOTO COMNPOTHUBICHUS
npoBoAHUKA 110 opmyie (2).
5. Paccuurarh aOCONIOTHYIO M OTHOCUTENbHBIE MOTPEUIHOCTH HM3MEpPEHUI
(npunoxenue 1).
6. BoInoTHUTH aHAIOTUYHBIE NEUCTBUS IS (DeXpelib, MAaHTaHWHA, KOHCTAHTaHa.
Tabmuma 1

No I, A U,B p, OM'Mm“/M | [Tapamerpsl
1 JIaMeTp MPOBOJHUKA!
2 d=...Mm
JUTMHA AaKTUBHOM YaCTH:
3 l=....™
MJI0IAb CCUCHUS
Cpennee ITPOBOJIOKH:
5=7% b
4
BHYTPEHHE COINPOTUBIICHUE
amrepmeTpa
RA — e A

6. CemaiTe BBIBO/I.

KoHTpoJsbHBIE BONIPOCHI
1.0t KaKuX BEIMYMH 3aBUCUT MIEKTPUUECKOE CONPOTUBIIEHUE IPOBOJHUKA?
2. Yxaxute QopMymy /Ui pacuera COPOTUBIEHUS MO pa3MepaM MPOBOJAHUKA.
3.0T Kakux BEJIMYMH 3aBUCUT yJIETBHOE COIPOTUBIICHUE POBOIHUKA?
4. HazoBuTe METO/IbI U3MEPEHUI CONPOTUBIIEHUS TPOBOIHUKA.
5. 3anumure QOpMyIBl AN ONpPENEICHHs] COMPOTHUBICHUS MPOBOJHUKA B

TexHu4ecKkoM Metoze? Kakue BennuuHbl U3MEPSIOT B ’TOM METo1e?
Kontponmupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;




Kpurepuu ouieHkH:

— OneHka «5» CTaBUTBCSA, €CIIM yYalUKCS BBINOJIHAET paboOTy B MOJHOM O0OBEME C
COOIOJIEHUEM  HEOOXOAMMOW  IOCIEIOBAaTEIbHOCTH  IMPOBEACHUS ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
000py/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKUMaxX, 00ECIEUMBAIOIINX
MOJTyYeHUE TMPABWIBHBIX PE3ylbTaTOB U BBIBOAOB; COOJIOAAEeT TPeOOBAaHUS MPaBUII
0€30MacHOCTH TpyZa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJINIbI, PUCYHKH, YEPTEKHU, IPAPUKHU, BBIYUCICHUS; IPABUIBHO BBIMOIHIET aHAIN3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCS, €CJIM BBINOJIHEHbI TPEOOBAaHUS K OLIEHKH «5», HO ObuIM
JOTYIIEHbl JIBa-TPU HeJAouYeTa, He Oojee OAHOM HerpyOoil ommOKM U OAHOIO
HeJ0YeTa.

— Omenka «3» cTaBUTCA, €clid padoTa BBIMOJHEHA HE TMOJHOCTHIO, HO 00beM
BBITIOJTHEHHONM YacTH TAaKOB, MO3BOJIIET TIONYYUTh MpaBUJIIbHBIC pE3YyJIbTaThl H
BBIBOJIBI: €CITH B XO/I€ TTPOBEICHUS OIBITA U U3MEPEHHUM OBLITU TOMYIICHBI OITUOKH.

— OueHka «2» CcTaBUTCS, €cid paboTa BBIOJHEHA HE TOJHOCTBIO M 00BeM
BBITIOJTHEHHONM dYacTh paboT HE MO3BOJAT CHAENaTh MPAaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, H3MEPEHHUS, BEIYUCICHHSI, HAOIIOICHUS TPOU3BOIIINCH HEMPABUIIBHO.

JlabopaTopHbie padoThI

JlaGoparopHasi pabGora Ne 8
HccienoBanue 3aBUCMMOCTH TEMIIEPATYPbl HUTH JIAMIIbI HAKAJIUBAHUSA OT
HANPsKEeHUs HA eé 3a:KuMax
Iear padoThI: NpU YCIOBUSIX CBEUYEHUS HUTU HAKaJIMBaHUS OIpPEICIUTH €€
TEMIEPATYPY.
IIpudopsl M NMpUHAMJIEKHOCTH. jJaMna HakainuBaHus 220 B Ha mojacTaBke,
BoibT™METp 220 B, ammepmerp 1A, perynupyemblii uctouyHuk nutanus 1 — 220 B,
OMMETp, COCTMHUTENbHBIE MPOBO/IA.

Kparkas teopus

DKcnepruMeHTallbHAsl MpoBepKa Hanbosiee paclpOCTPAHEHHBIX OBITOBBIX JamIl
HaKallMBaHUsI MOITHOCTHIO 25, 40, 60, 75, 100 BT nmokassiBaeT, 4To UX CONPOTUBIICHUE
B xonogHoM coctosuuu npu 0 °C cocrasmser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Owm, cooTBeTcTBeHHO. Torjga OTHOILICHHE
«TOPAYETO» COMPOTUBIICHUS K «XOJOTHOMY» paBHseTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpeaneM oHO cocTaByisieT 12,5. Jlammbl HakaJIMBaHUS
MorHocThio 100 BT ¢ 2010r. He BbITyCKaroTCS.

B pesynbprare nammna HaKaJWBaHWS NIPH BKIIOUYEHUN Pa00TAET B AKCTPEMATHHBIX
YCJIOBUSIX TPU TOKAaX, KOTOPHIE MPEBBINIAIOT HOMHUHAJIBHBIA, YTO MPUBOJIUT K
YCKOPEHHOMY M3HOCY HUTH Hakajia U MPeXAECBPEMEHHOMY BBIXOAY JIaMIIbl U3 CTPOS,
OCOOEHHO TpW TPEBBINICHUAX HANpsDKeHUsT B TmuTatomed cetu. [locnegHee



OOCTOATENBCTBO MPHU JUIUTEIbHBIX MPEBBILIEHUSAX HANPSDKEHUS OTHOCHUTEIBHO
HOMMHAJIHOTO MPUBOJUT K PE3KOMY COKPAILLEHUIO CPOKA CITY’KObI JIAMIIBI.

Cpok cy>KOBblI JIaMITbl HaKaJIMBaHUS KOJIEOJIETCA B LIMPOKUX MPEAENIax, HOTOMY
YTO 3aBUCHUT:

- OT KayecTBa COCAMHEHUN B 3JIEKTPONPOBOJAKE M CBETUJIBHUKE; . OT
CTaOMIBHOCTH HOMUHAIBHOTO HAIPSKEHUS;

- OT HAJIW4YUS WIA OTCYTCTBUS MEXAaHUYECKUX BO3JICHCTBHI Ha JIaMIly,
TOJYKOB, COTPSICEHUI, BUOpAIIHii;

- OT TEMIIEpaTypbl OKPYKArOLIEN Cpe.Ibl;

- OT THUIIa IPUMEHEHHOT'O BBIKJIIOYATENSI U CKOPOCTH HAPACTaHUSI BEJINYNHBI
TOKa IIPU MOJa4ye MUTAHKS HA JIAMITY.

[Ipu mpopomkuTenbHOW paboTe JIaMIbl HaKajlMBaHUS €€ HUTh Hakaida IOJ
BO3JICICTBHEM BBICOKOW TEMIIEpATyphbl HarpeBa MOCTEIIEHHO UCNIAPSIETCs, YMEHBIIASChH
B AMaMETpe, pBETCs (TIIeperopaer).

UYem BhlllIe TeMIlepaTypa HarpeBa HUTH Hakayia, TeM OOJbLIE CBETa M3Iy4aeT
nammna. [Ipu 3TOM HHTEHCHBHEE MPOTEKAET MPOLIECC UCTIAPEHUSI HUTHU, U COKPAILAETCA
CpOK ciyObl namnbl. [loaToMy uisi Jamn HakaldWBaHUs YCTAHABIIMBAETCS Takas
TeMIlepaTypa HaKajaa HUTH, TP KOTOPOi oOecreurnBaeTcsi HeoOXoauMasi CBETOOTAaua
JaMIIbl U ONpeiesIeHHas MTPOIOJKUTEILHOCTD €€ CITYKOBI.

Cpennsiss MpoJOIKUTENLHOCTh TOPEHUS JIaMITbl HAaKaJMBAaHUS MPU PACYETHOM
HanpspbkeHuH He npesbimaer 1000 gacos. Ilocne 750 yacoB ropeHust CBETOBOM MOTOK
CHUXaeTcs B cpeHeM Ha 15%.

Jlamnibl HaKaIMBaHUS OYEHb UYBCTBUTENBHBI 1a)K€ K OTHOCUTEIBHO HEOOIbIIUM
NOBBILICHUSIM HAIPSKEHUS: TIPU TIOBBIILIEHUH HANPSKEHUSI BCEro Ha 6% CPOK CITyx Obl
cHmkaercss BaBoe. [lo 3TOM mnpuyuMHE JamIlbl HAKAJIMBAHMS, OCBELIAOLIUE
JIECTHUYHBIE KJIETKH, JJOBOJIBHO YaCTO NEPETOPAIOT, TAK KaK HOYBIO 3JIEKTPOCETh MaJIO
Harpy>keHa 1 HalpsKEHHUE MOBBIIICHO.

CornacHo KJIACCMYECKOW SJIEKTPOHHOW TEOPUHM METAIUIMYECKHE IMPOBOAHUKH
UMEIOT KPUCTAITMYECKYIO CTPYKTYpY. B y35ax kpucraminyeckoi peméTkiu HaXoAsuTCs
MOJIOKUTENbHBIE MOHBI, @ B IMPOCTPAHCTBE MEXKIYy HOHAMU HMMEIOTCS CBOOOJHBIE
AJEKTPOHBI,  KOTOPHIE  COCTABJSIOT  '"AJEKTPOHHBIM  ra3",  3amoJIHSIONIUN
KpUCTAJUIMUECKYI0 pemérky. CBOOOIHbBIE BJIEKTPOHbI, Kak M MOJIEKYJbl Ta3a,
COBEPILIAIOT Xa0THYECKOe OECIOPsA0YHOE JIBHXKEHHE, CKOPOCTh KOTOPBIX 3aBUCHUT OT
teMriepaTypbl. [Ipy 3TOM KaKIbplii ONMKMCHIBAET CIOXKHYIO TPACKTOPHIO, MOAOOHYIO
TPACKTOPUHM MOJEKYJbl ra3a WM YacTHIIbI, COBEPINAONIEH OPOYHOBCKOE JBHKEHHE
(puc. 1).

BceneactBue 6eciopsi04HOCTH TEIIOBOTO JBUKEHHSI KOJUYECTBO 3JIEKTPOHOB,
JIBUKYLIMXCA B JIFOOOM HAIpaBlIEHUHU, B CPEHEM BCErJa paBHO YUCIY DJIEKTPOHOB,
NepEMEIAONIMXCS. B MPOTUBOIOJIOKHOM HamnpasieHuH. IloatoMy, B OTCyTCTBHH
BHEIIHETO TIOJSl, CYMMapHBIA 3apsjl, MNEPEHOCUMBIA 3JEKTPOHAMU B JIIOOOM
HaIIpaBJICHUH, PABEH HYJIIO, T.€. B METAJJIE HET IEKTPUYECKOro toka. Ilpu coznanun
Pa3HOCTH NOTEHLIMAIOB HAa KOHIAX METAJUIMYECKOIO IPOBOJHUKA, B IPOBOIJHHUKE
HOSIBJIIETCA DJIEKTPUUECKOE M0JI€, MOJ JAEHCTBUEM KOTOPOTO 3JIEKTPOHBI OOpPETYT
YaCTUYHO  YNOPSJOYECHHOE JBIIKEHHWE B  HANPABICHHUH, POTUBOIIOJIOKHOM
HAIPaBJICHUIO NOJIA (T.K. AIEKTPOHBI 00J1aaI0T OTpULIATENbHBIM 3apsaoM). IloaTomy
OpU HAJIMYUU BHEIIHEro NoJs (PaKTUYECKOE IBUIKEHHE AJIEKTPOHOB IPENCTABISET



co0oil cymMMy O€CHOpPSIIOYHOIO M YHOPSJOYEHHOrO IBMIKEHWM, 4YTO NPUBOAMUT K
IOSIBJIEHUIO IIPEUMYILECTBEHHOIO HAIIPAaBJICHUS IBHKECHUs. KOIMYECTBO AJIEKTPOHOB,
JIBUKYIIUXCA TPOTUBOMOJOXKHO TMONI0, OyneT OOoJjbllle KOJIMYECTBA 3IJIEKTPOHOB,
NEPEMEIIAIONINXCSA B HAIPABICHUU II0Js, CJIENOBATEIbHO, BO3HUKACT IIEPEHOC
ANEKTPUYECKOrO 3apsa B HAIPABICHHWM, IMPOTUBOIIOIOKHOM IO, KOTOPBIM U
HA3bIBAIOT JJIEKTpUUEeCKHUM TOKoM. Ha puc.10 mpencrtaBieHa TpaeKTOpHUs JBUKCHHUS
AJIEKTPOHA B MPUCYTCTBHUU JIEKTPUUIECKOTO ITOJIS.

[Ipr Hanuuuy TONS HA KaKIbIM JJIEKTPOH JEUCTBYET CWJIA paBHAsA €U, IOA
JEHUCTBUEM KOTOPOU 3JIEKTPOH JIBHKETCA YCKOPEHHO. [Ipy cCBOEM ABMKEHUU JIIEKTPOH
CTJIKUBACTCA C MOHAMHM KPHUCTAJUIMYECKOW pemeTKH. B MOMEHT yaapa 3JeKTpoH
OTJAeT 4YacTh WJIH BCIO DHEPrur0 moHaMm. Ilocie »Toro cHoBa moj JIEHCTBHEM CHII
IEKTPUYECKOTO IIOJISI YCKOPSETCs, YBEJIWYMBACT CBOIO CKOPOCTb M CHOBA IIpH
CJIIEAYIOIIEM COYAAPEHUU C MOHOM OTHAET CBOXO DHEPIUIO0 OCTOBY KPUCTAIIMYECKOU

< Y
Al

Puc.1. TpaexkTopus IBMKEHMs JIEKTpoHA: a) 0e3 mojs; 0) B AJICKTPUUECKOM
I10JI€ HANPSIKEHHOCTBIO L.

OHeprusi, nepejaHHasi MOHAM KPUCTAJUTMUECKOM PEIIeTKH, MpeBpamiacTcs B
DHEPTUI0 OECHOPSAIOYHOTO KOJeOATENbHOTO NBM)KCHHS HOHOB, T.€. B TEIUIO. JTH
CTOJIKHOBEHHSI MPHUBOJAT K 3aTPY/IHCHUIO HAMPABICHHOTO JBMKCHUS DJIEKTPOHOB, K
co3gaHuio conpoTuBieHU. C TOUKM 3pEHUS KIACCUICCKOM JICKTPOHHONW TECOPUH JIBa
dakTopa: 1) y4acThe DJIGKTPOHOB B XAOTHMYECKOM JBWIKCHHHM (Hapsiay C
HaIpaBJICHHBIM) U 2) HAJIMYUE COYJIAPCHUHN JICKTPOTET ¢ HOHAMH KPUCTALTHISCKON
pPEIICTKA BOCIPUHUMAETCS KaK DJJICKTPUYECKOEC COMPOTHBICHUE TPOBOJHUKA
AIIEKTPUIECKOMY TOKY.

C yBenuyeHUEM TeMITepaTyphbl BO3pacTacT CKOPOCTh XaOTHUECKOTO JIBMIKCHHSI,
a TaKXKe YHCIIO COYMapeHUU DJIEKTPOHOB, YTO JOJDKHO TMPUBECTH K YBEIMYCHUIO
COTPOTHUBJICHUS TTPOBOTHUKA.

OKCNEpUMEHTAIBHO  YCTAHOBJIEHO, YTO JUISI  METAUIOB  YBEJIMYCHHE
COTPOTHUBJICHUS C TEMIIEPATYPOU BBIPAKAETCS 3aBUCUMOCTHIO:

R, = R,(1+ at) (1)

rme R, — compormenenne mnpoBomumka mpu Temmeparype 0°C, Ry —
COIPOTHBIICHUE MPOBOJHHUKA MpHU TemrepaTrype {, a— Ttepmuueckuii KorhQUIIUEHT
CONPOTHUBJIEHUS JAHHOIO METajula, OH IOKAa3bIBa€T Ha KAaKyl 4YacTb H3MEHSETCS
COIPOTUBIICHNE MPOBOAHHMKA TPy Harpese ero Ha 1°C. V unCTBIX MeTamioB mopsiika



1.

2.

107 1/ I'Paayc |y criaBoB MeHbIle. Y Bolb(ppamMa, U3 KOTOPOTO U3rOTOBJIEHA HUTH
HcclieayeMoit jamibl 4,8 1073°C1..

N3 popmyinbl (1) MOKHO ompeNeauTh TEMIEPATypy PacKaJEHHOW HHUTH, €CIU
U3BECTHBI €€ CONMPOTUBIIEHUE R; ipu 3TO# Temnepatrype u COpOTUBIIEHHE HUTU Ry ipu
TemIeparype 0°C:

t — Rr_Rﬂ
aRpy (2)

ITopsiiOK BbINOJIHEHHUS PadOThI

Homunansnas [Hanpsxkenue Temme-
pomocts U, B Crna MoI1HOCTh Conpotusienue o P4
No JTaMIIbI, TOKa B ’ P HaKaja
P B noTpedisiemasi [HUTH Hakana Ry,
onbITajr, bT JIaMIIe o t,
imamrmion P, Bt |Om
I, A 0
C

M3MepbTe AIIeKTPHUYECKOe COTPOTUBIICHNE HUTH JIAMIThI HAaKaJMBAHUS MTPU KOMHATHOM
TEMIEPaType ¢ TOMOIIBIO OMMETPA.
CobepuTe IeKTPUUECKYIO IIeTTh COTJIACHO CXEMeE:

Puc. 2. Cxema ycTaHOBKH

2. BBI‘-II/ICJ'II/ITG 3HAQUYCHUC Ro BHCKTpI/IquKOFO COHpOTI/IBJIeHI/IH HUTHU J1aMIIbl
mpu 0 °C. Tepmuyeckuii KOIDPUIMEHT 0O DJICKTPUYECKOTO COMPOTUBICHUS
BOoJb(DpaMa mpu 3HaUEHUSIX TeMmnepaTypsl, 6iau3kux k 0 °C, paBeH npuMeEpHO
48-103°C

3. HO,Z[KJIIO‘{I/ITC YCTaHOBKy K I/ICTO‘IHI/IKy IIUTaHus, CO6JIIO,Z[8_}I HOJ'I}IpHOCTB.
HBMCpBTG CI/IJ'Iy TOKa B IICIIU HpI/I paSHbIX 3HAYCHUAX U Ha KOHIIaX HUTHU HaKaJIUBAHUS



JaMIlbl OT MUHUMAJIbHOI'O CBCUYCHUA 1O MAaKCHMAJIBHOIO. Bperuucaure QJICKTPUYICCKOC
COIIPOTHUBJICHUC Rt HHUTH JIAMIIbI B HArp€ToOM COCTOAHUU:

p U
ETg
4. [lo HaliIECHHBIM 3HAYEHHSIM 3JIEKTPUUYECKOTrO CONPOTUBIICHUS HUTHU JlaMIibl Ry,

R ¥ wu3BeCTHOMY 3HAYCHHUIO TEPMHUYECKOTO KOod(DUIMeHTa 3IIEKTPUIECKOTO
COTPOTHUBJICHUSI BOJIb(PpaMa BBIUYUCIUTE Temreparypy U HUTH jaMmbl o (opmyse
_ Rt—Rg
B xRy .
S. OueHuTe TpaHMIBl MNOTPEHIHOCTEN W3MepeHul. Pe3ynbTaThl U3MEpPEHUN U
BBIYKCIICHU 3aHECUTE B OTYETHYIO TaOIUILy.
6. [TocTpoiiTe rpadmk 3aBUCUMOCTH TEMIIEpATypbl HUTH HAKAJIWBAHUS OT
HaIpsDKEHUS Ha €€ 3aKUMax.
1. CremaliTe BBIBOJI.

KonTpoabHbIe BONPOCHI

1. [loueMy DIEKTpUYECKOE CONPOTUBJIECHUE METAUIOB 3aBUCHUT  OT
TeMIepaTypbl?

2. KakoBbl OCHOBHBIE HCTOYHHKH IOTPEIIHOCTEH HM3MEPEHHW B JaHHOM
DKCIEPUMEHTE?

3. [ToueMy B naHHOI paboTe 3IEKTPUUECKOE CONPOTUBICHUE HUTU JIAMIIBI
Opyu KOMHATHOW TEMIEpaType MOXKHO CUYUTaThb MPUOJU3UTENBHO PpPAaBHBIM €€
ANEKTPUYECKOMY cornpoTuBiieHuto mpu 0°C?

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu ouenku:

— OneHka «5» CTaBUTBHCA, €CIHM yYalUMKCA BBIMIOJHIET padoOTy B MOJHOM 00BEME C
coOJIIOICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OIBITOB U
HU3MEPEHUN; CaMOCTOSTCIbHOU palroHaIbHO MOHTHPYET HEOOXOINMMEBIE
0o00Opy1I0BaHUE; BCE OINBITHI MPOBOJAUT B YCIOBHUSAX U PEXKHUMaX, 00€CTICUMBAIOIINX
MOJTyYE€HHUE TPABUWIBHBIX PE3yJIbTATOB U BBIBOJOB; COOJIIOJACT TPEOOBAHUS TMPABUI
0e30macHOCTH TpyZa; B OTUETE MPaBUJIBHO M AaKKypaTHO BBIMOJHSET BCE 3allCH,
TaONHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCIICHHS; MPABHIILHO BBITIONHSIET aHAIH3
ITOrPEIHOCTEM.

— OneHka «4» CTaBUTCS, €CIU BBHITIOJHEHBI TPEOOBAaHMS K OICHKH «5», HO ObLIH
JOTMYIIEHBl JIBa-TpU HeJoueTa, He Oojiee ONHOW HEerpyool OMmHOKH W OJHOTO
HeJ0YeTa.

— Omnenka «3» craBuTcs, eciu paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, IIO3BOJIAET TMOJIYYUTh IPABWIbHBIE PE3yJbTaThl H
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OMBITA U U3MEPEHUM ObLIIN JOIMYIIEHbBI OIHUOKH.

— OmeHka «2» CTaBUTCS, €CIM paboTa BBIMOJHEHA HE IOJHOCTBIO U 00BbEeM
BBITIOJTHEHHON YacTh pabOT HE IMO3BOJIAT CAeNaTh IMPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUS, BBIYUCIICHHUSI, HAOIIOACHUS TPOU3BOIMIINCH HEMTPABUIIBHO.



JlabGopaTopHbie padoThI

NucTpykuuoHHasi KapTa K jadopaTopHoii padote Ne 9

Tema 3ansitusi: onpenenenne KIIJ[ anexrpudaeckoro Harpesaress BOIbI.

Iens 3aHATHSA: HAy4HUTHCS, DKCIEpUMEHTanbHO  omnpenensats  KIII
AIEKTPUYECKOTO HAarpeBaTes BOJBI.

Ilepen Havanom 3aHsiTHs HeoOxoauMo 3HATh: yTo Takoe KIIJI termoBoro
JIBUTATENS, 110 Kakoi (hopMyJie OH paCCUMTHIBACTCA.

Ilocnie oxoOHYAHMA 3aHATHS HeEOOXOAMMO YyMeTh: paccuuThiBaTh KII/I
AIEKTPUYECKOTO HArpPEeBATEIS BOJIBI.

OobopynoBanme: xkoMmnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.

MOHGKYHBI COCTOAT U3 aTOMOB TO €CTb AJIA TOI'O YTOOBI Pa3aCiInTb MOJICKYJIbI
Ha aTOMbI Haao0 OCJIa0HTH CUIIy IPUTAXKCHHA aTOMOB M BBIIIOJIHHUTDH pa60Ty TO CCTb
IMOTPATUTb SHCPIHIO. HpI/I O6’beI[I/IHeHI/II/I aTOMOB B 06p330BaHI/II/I MOJICKYJ SHCPIu:d
OTHACIACTCA.

HpI/I CropaHur TOIINIMBA OTACIACTCA OHCPIHA. Tonnusom Ha3pIBaCTCSA roprovuce
BCUICCTBO, HCIIOJIB3YyEMOC B Ka4CCTBC HCTOYHHUKA IIOJIYUCHHA  TCIUIOTBI B
9HCPIreTUICCKUX, IMPOMBINIJICHHBIX W OTOIMUTCIIbHBIX YCTAHOBKAX. B 3aBucumocTtu ot
THUIIA peaKuHﬁ, B PE3YyJabTaTC KOTOPLIX BbIACIACTCA TCIJIOTA W3 TOIIIMBA,
pas3iIndyaroT opeaHuvyeckoe u ﬂdepﬁoe monJjueo.

B OPraHn4CCKUX TOINIMBAX TCILIOTA BBIACIIACTCA B PC3YJIbTATC XUMHUYECKOM pPCaKnu
OKHUCJICHHA €TI0 T'OPIOYHX yacTeu IIpHU y4aCTHUHU KHCJIOpOJda, a B AACPHLIX TOIINIMBAX — B

pe3ysbTaTe pacraja AeJIeHUs ep TSHKEINbIX 3JIEeMEHTOB (ypaHa, IITyTOHUS U T.1.).

Knaccudukarnms  opraHM4ecKux  TOIUIMB IO  arperaTHOMYy  COCTOSIHHMIO.

TorumBo ArperatHoe COCTOSTHUE
TBepnoe Kunkoe ["'a3000pa3Hoe
[Ipuponnoe JlpoBa, Topd, Oypbie Hedrs [TpupoansIii ra3

11 KAMCHHBIC YIJIH,
AHTpAaluT, TOPHOYHUC

CJIAHILIbI

HckycctBeHHOE | JIpeBECHBIN yroJib, MaszyT, KepOCuH, I"a3bl HETSIHOM,
MOJIYKOKC, KOKC, O€H3MH, COJIIPOBOE KOKCOBBIH,

YTOJIbHBIE U Maciio, ra3oib, re€HEPaTOPHBIN,

TOpQsiHbIE OPUKETHI IIEYHOE TOTUIMBO JIOMEHHBIN, Ta3

OA3EMHOM




razopuKanuu

N3mepenune KIIJ[ ycTaHOBKHM € 3JEKTPUYECKUM JIBUTaTeNeM. Bbl mOMHUTE, 4TO
KIIJI (koadduiment mnosie3sHOr0 AEUCTBUSI) HA3bIBA€TCS OTHOIICHHE IOJE3HON
paboThI K TTOJIHOW paboTe, BRIPAXKEHHOE B MPOIICHTAX:
nN=Qn/A, (1)
rae rae A3 — paboTa TOka B BOJJOHarpeBaresie 3a BpeMs T- ONpeaeseTcs mo Gopmysie:
A3=1-Ur, (2)
rae Qn —KoJUYeCcTBO TEIJIOThI, KOTOPOE TMOIIJI0 Ha HAarPEBAHUE KAJIOPUMETPa U BOJIbI
B HEM OT TeMIEpaTypsl t; 10 TeMIIepaTyphl ty:
Qn = Cp'Ily’ (t2_ tl) + Cx' M (t2 - tl) (3)
ITocne nmoacranoBku (2) u (3) B popmyny (1), monydum 3HaAUEHHE

— (cgmy + cpymy ) (tz—tq)
1 I'U T ’

KIIJ:

Onucanue yCTAHOBKHM BUPTYAJbHOM J1a00PaTOPHOiIl padoThI

_ DKcrnepuMeHTaabHas
Onpepenexue Kl anekrpuyeckoro
Harpesartens BoAbl OPAETDAOkM YCTaHOBKa HPCACTABJICHA

Vo= D Ha pucyHke. B mnpaBom
MopameTps! ToKa 6 V= 195 HUKXHEM yrioy

oc SIONPACKOR S B npeacTaBJIicHa IIaHEeIJIb
™ |2 B c,= 4200 Howc/(k2K)

..
2
Il

E . «I1apaMeTpsl
E Nopameroy kanopimerpa KAIODUMETPA»  BBIOOP
'Eeo el o2 lsje Maccy KajJopuMerpa H
E: @ 78 bR yaccy  BOABL,  KOTOpas
E-l MIERRan FORINETRS Gyter B HeM.  1laHerb:
=10 e «marepuall

a0 KaIOpUMETPay -  JJId

'BbIOOpA Marepuana:
3 SRR Ve b, aIFOMUHMNA, CTajlb,
TS : MRS kene30.  Bemme  ecth
MaHeb «MapaMeTphbl BOABD», TJIE€ MOXKHO BRIOpATh HAYAIBHYIO TEMIIEPATYpPhl BOIBI U
ce 00beM.
CrneBa maHenb «mmapamMeTpa ToKa B 3JIEKTPUIECKOH Ienn», OJ1aronapsi KOTOPOH MOYKHO
BBIOPATh HAMPSDKEHHUE, KOTOPOE CO3/1aeT UCTOYHUK TOKA. C MOMOIIBIO KHOIIKH «ITYCK»
HAYHETCSl TMPOLIECC HarpeBaHWEe BOJbI B KaJOPUMETPE, JOXKIABIIUCH, KOTJa
TeMmrepaTrypa JIOCTUTHET TeMIepaTypbl KUIIEHUS (TEPMOMETpP PACIOJIOKEH ClieBa )C



MIOMOIIIBI0 KHOIKK Iay3a MOXXHO OCTAQHOBHTBH MPOILECC W 3a(pUKCHPOBATH BpeMs,
NOKa3aHHOE B KpallHEM HW)KHEM IPAaBOM YTIIy.
Wcnonb3yss TpPEICTaBICHHYIO YCTaHOBKY, JOCTUTAeTCS Ieldb ITOCTABICHHOM
1abopaTopHO# pabOTHI.

I1n1aH BbINOJHEHHS PadOTHI
1. Ilepeitnute o ccbutke https://www.youtube.com/watch?v=6PIvTC3-ObE
IPOCMOTPUTE BHUICOYPOK KOTOPBIA TMOSICHUT, KakuM 0Opa3oM IPOBOIUTCS
n1abopaTopHas paboTa B pEaIbHBIX YCIOBUSIX.
2. Iepeiinute mo cewiake http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBITIOJTHSITE TIOCIICIOBATEIIBHOCTD JICHCTBUM, OTMCAHHBIX HHIKE.

1. 3apnanue. Paccuumaiime KII/] snekmpuueckozo nazpeeamens 600ul
1. 3anmycTuTh BUPTYaJIbHBIN CTEH]T
2. BriOpath BemECTBO, U3 KOTOPOIO M3TOTOBJIEH KAJIOPUMETP, €T0 Maccy U O0BEM
BOJbl B COOTBETCTBHM C HOMEPOM BapHaHTa, COBMAJAIOLIEM C IMOCienHerd nudpoil mo
CIUCKY TPYHIIbl, OH HAXOAMUTCS B KOHIE TOKYMEHTA.
3. BbiOparh (IpOM3BOJIBHO) HAYaJbHYIO TEMIIEpAaTypy BOJbI M HAINpSOKEHUE Ha
MCTOYHHKE TOKA.
3 3HaueHUs BCEX UBMEPEHHBIX (3a/JaHHBIX) BEJIMUMH 3aMMCaTh B TAOJIHILY.
4 Kuonkoit «I1YCK» HauaTte HarpeBaHue BOABI M IPEKPATUTH €r0, HA)KAB HA KHOIIKY
«ITAY3A» npu poctwxeHuM TemrepaTypbl kuneHus. [lpm HeoOxomumocTH
MOBTOPEHUS SKCIIEPUMEHTA BOCTI0JIb30BaThCsi KHONKOM « CBPOC.
5. 3anucath B TaOJIMILy BpeMsl HArpeBaHMsi U KOHEUHYIO TEMIIEPATypPy BOJBL.

BemectBo 3HayeHMe mucatb 0e3 okpyrJaenus!!!
KaJIOpUMETpPA
V nenpHas VYV neapHas
TEIUIOEMKOCTh TEIIOEMKOCTh BOJBI Cy ,
BEIIIECCTBA Jix/ (xr- °C)
KaJIOpUMETpa C
JIx/ (xr- °C)
Macca kanopumeTpa O6BEM BonbI V, 11
MK, KT
Cuna toka I, A Macca Boabl m,, KT
Hampsoxkenne U, B Havanbnas
Temreparypat 1, °
C
Bpemss HarpeBaHusl Koneunas
T, C Temmneparypa ty, o C

6. BbIlloIHUTE BHIYUCIICHUS.
7. B BBIBOZIE YKXKUTE MOJyYEHHBIN pe3ysbraTt usmMepenus KIIJI.

KoHTpoJibHBIE BONIPOCHI

1. Kakoe kosnmuecTBO TemnoThl Qy, paccesioch B OKpykaruyto cpeay? CKOJIbKO
MPOLIEHTOB COCTABJISIET 3TA BEJINYMHA OT KOJIMYECTBA TEIIOTHI, BHIIEIUBIIETOCS B
HarpeBaTeIbHOM 3JIeMEHTE?




2. U3menutcs nu KIIJl HarpeBaTesnsi, €M yBEJIMUUTh BpEMsl HarpeBaHus (Hanmpumep,
1o noxnyyaca)? Ecnu aa, To kak? OTBeT 000CHYMHTE.

Hauanbnbie JAHHBIC 110 BAPpHAaHTaM K 3a IaHUSM

['pynma BemiecTtBo Macca kanopumetpa | O0bEM BOJIBI
KaJIOpHMETPa
1 JKENne30 0,2 kr 271
2 AJIFOMUHUH 0,2 kr 1n
3 MeEIb 0,2 kr 21
4 cTallb 0,2 xr 27
5 JKeIe30 0.4 xr 27
6 aJIFOMUHUI 0,4 xr 1 n
7 Meab 0,4 xr 1 x
8 CTajlb 0,4 xr 1 n
9 JKeNe30 0,5 xr 11
0 AJTIOMUHHI 0,5 kr In

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu ouenku:

— Omnenka «5» CTaBUTBHCA, €CIIM YYAIIUNUCS BBITIOJHIET padOTy B MOJHOM OOBEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHU;  CaMOCTOSITEJIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJIUMBbIe
00OpyZ0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHUSAX W PEKHMaX, 00CCIECUMBAIOIINX
MOJIYYCHHUE TIPaBUJIBLHBIX PE3yJIbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30macHOCTH TPy[a; B OTUETE MPaBUIBLHO M aKKypaTHO BBIMOJHSIET BCE 3allUCH,
TaONHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; TIPABIIIBHO BBITIONHSACT aHAIH3
IIOIPELIHOCTEN.

— OueHka «4» CTaBUTCSA, €CIW BBHITIOJTHEHBI TPeOOBaHUS K OLEHKU «5», HO OBLIH
JOMYIIEHBl JIBa-TPU HeJoudeTa, He Oojiee OHOM HerpyOod OIMMOKU UM OJIHOTO
HEeJI0ueTa.

— Omnenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHCHHONW YacTH TAaKOB, TIIO3BOJIACT TMOJYYUTh TPABWIbHBIC pPE3YyIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBE/ICHUS OTBITA U U3MEPEHHM ObUTH JOMYIIEHBI OIITHOKH.

— Ormenka «2» CcTaBUTCS, €CAW paboTa BBHINIOJHEHA HE TMOJTHOCThIO W 00BeM
BBITIOJIHEHHON YacTH pPabOT HE TMO3BOJISAT C/elaTh MPaBUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, H3MEPEHHUS, BEIUMCIICHHS, HAOIIOICHHUS TIPOU3BOMIINCH HEMPABUIBHO.




JlabGopaTopHbie padoThI
JlaGopaTopnas padora Ne 10
JKCIEePUMEHTAbHOE ONpeae/ieHre y1eJbHOIr0 CONPOTHBJICHUS MPOBOJIHUKOB

Leab padoThl: onpeaennuTh CpeHEE 3HAUCHUE TEMIIEPaTypHOro KO3 pHuIeHTa
COIIPOTUBIICHUS MEJIH.

IIpubopsl U NPUHALIEKHOCTU: TIPUOOP UL OMpENETCHHs] TeMIepaTypHOTro
Kod(pUIUEHTa CONPOTHBIECHUS METaUIoB, BeImpsMutens BC-24M, Habop
IPOBOJHUKOB, aMIepMETp, BOJBTMETP, TEPMOMETP TEXHUYECKHH, KOMILICKT
IIPOBOJIOB.

KPATKAS TEOPUSI
XapaKTepUCTUKOW MPOBOJAIIMX CBOMCTB Marepualia MPOBOJHUKA SBJISCTCA
YAEIBbHOE CONPOTUBJIEHUE, T.€. COMPOTUBIICHUE MTPOBOJHUKA, UMEIOIIETO TTONIEPEYHOE
CEUCHHME, PABHOE EIWMHHIE IUIOWAIA, W JJIMHY, PaBHYIO €AuHUIE JuHbL Ecin
IIPOBOJHUK C YACIBHBIM COIPOTUBICHUEM P HMEET IO BCEU MJIMHE | onmnakoBoe

CCUCHHC S , TO €T0 COIIPOTHUBJIICHHUC MOKCT OBITH IIOACYHUTAHO IIO0 (IJOpMYJIe

I (1)
R= P g
yﬂeHBHoe COIIPOTUBJICHUC ITPOBOJHHUKA 3aBHCHUT B O6H.I€M cIydya€ OT MHOI'MX
(aKTOpOB: TEMIIEPATYPHI, MEXaHHUECKHUX Ie(hOpPMaIliii, HAIPSHKEHHOCTH MAarHUTHOTO
nojs1, B KOTOPOC TIIOMCHICH IIPOBOAHHMK, W T.II. OTH 3aBUCHUMOCTH I POKO
HCIIOJIB3YCTCA B HSMePHTeHBHOﬁ TCXHUKEC 1 aBTOMATHKCE.
3aBUCHMOCTb COIPOTHBJICHUS OT TEMIIEPATYPbl B OOIIEM BHIEC MOXKET OBITH

BBIPOKEHA MHOTOWICHOM
_ 2 2
R, =Ry, [L+a(t —t) +B(t —1)" +..] 2)
rae o u [ - cpeaHue 3HAYEHUS TEMIEPATYPHBIX KOI(PUIIMEHTOB, ONPEAEIIEMBIX
OIBITHBIM TTyTEM, Rto u Rti - conpoTuBIeHUs Npu HavaneHOH (1)) n xoneunoit (t;)

TeMriepaTtypax. B HeOONbIIMX HMHTEpBaaX W3MEHEHHS TEMIIEpaTyp 4YacTo ObIBaeT
JIOCTaTOYHBIM TPU PacueTe OTPAaHUYUTHCS ABYMS WieHaMHu psfa hopmyds (2). B atom
ciydae popMyIia Jijist OnpeeeHUs] COMPOTUBIICHUS UMEET BUJI:

R, =Ry, [L+a(t; —to)] (3)

3HayeHuss OL HE SBISIOTCS MNOCTOSIHHBIMHU M U3MEHSAIOTCA C HM3MEHEHUEM
TeMIepaTyphl, OJHAKO B HEKOTOPHIX TEMIEPaTypHBIX UHTEpBaIaxX ATOT KOAPPULIUEHT
MOYHO XapaKTEPU30BaTh CPEIHUM 3HAUCHUEM TEMIIEPATypPHOTO KO3 huUlIeHTa.
[Ipumensiembii B pabore mpubop (puc. 1) s
ONpeJeNieHUs]  TeMmIeparypHoro Kosdduimenta menu
cocrouT u3 Karymku 1. Karymka mnpencrasiser coOoit
KapTOHHBIA Kapkac 2, Ha KOTOpbI HAaMOTaH MEIHbIN
MIPOBOJ C JIAKOBOM n3ossiuueii. KoH1bl mpoBo/ia BBIBEAECHBI K
3aKUMaM 3, YCTAaHOBJICHHBIM Ha IJIaCTMAcCOBOM KOJoAKeE 4.
B oroli komomke 3akperieHa CTEKIsSHHAs MpoOWpKa, B



KOTOPYIO BCTaBJeH Kapkac Karymkud. CBepXy B KOJOJKE /i 5

UMEeTCs OTBEpCTHE S5 JUIsi TEPMOMETpPA, H3MEPSIOIIETO /
TeMmriepatypy karymku. [Ipubop momemaroT B coCyn C llﬂ;] m;

Jy S—

BOJIOM. B cocyme wumeercs SIEeKTpUYECKas CHUpaib C -
BBIBE/ICHHBIM HaBepXx KJIEMMaMH. [Toacoenunus H
ANEKTPUYECKYI0 CHOUpPab K HCTOYHUKY TOKA, HArpeBarOT
BOAY B COCyA€, NEPUOJUYECKHM CUUTHIBAS IOKA3aHUS \\
TEPMOMETpPa MW  HU3MEpSAs OMMETPOM  COIPOTHBJICHHUE N2
KaTyLIKH.

L

Puc. 1

HOPAJOK BBIITIOJIHEHUE PABOTBI.

JKCnepuMeHTanbHoe onpeaeneHne TemnepaTypHoro
KoadpthuumeHTa CONpPOTUBIIEHUA NPOBOAHNKOB

creenshot Read

. A o, oF oc MGTE! & CHumok
Kbl BN NPOBOAHVKG
W v Yy §- _Mefb
g.' 90 * ANIOMUHKIA
;_' 80 __ BOnb(pam
& 70 __ CBUHEL,
g_- 60 _ cepebpo
= 50
g'___ 40 NMapamerpbi
=30 7 npouecca
=20 ra Uu=! 5 | B
=10
£ .
g )
=10

1. TlonroroBbTe B TETpamud TAONMIy JJIS 3alUCH PE3yJIbTaTOB H3MEPEHUN U
BBIYMCIIEHUN.
Tabnuua

N [UB [t, [WA[R., [LA[t,cc[R., |a, a,




1/ Ce Om Om rpaz['l rpaz['l

2. 3aneiiTe B cocyn Boay Ha 2/3 BBICOTHI cocyna. BHMMaHme: 3anuBas BOIy B
cocyl, IPUMUTE MEPHI K TOMY 4TOOBI BOJa HE MoNajia BHyTPb IPOOUPKH.

3. BcraBbTe B IPOOUPKY TEPMOMETP.

4. BbDKIAB HEKOTOpPOE BpEMsl, IMOKa BBIPOBHSIIOTCA TEMIIEpaTypa BOABI U

KaTyIIKH OprOopa, 3alHIINTe MoKa3aHus TepMomertpa 1.
5. H3meppre C TmOMOIIBIO aMIepMerpa cuily Toka lp M paccuuraiiTe
COIPOTUBJIEHUE KATYLIKH Rto NOJIB3YSICh 3aKOHOM OMa, W 3alMIINATE pe3yJIbTaThl B

Ta0IuIy.
6. [TogkmrounTe cnupalib K MCTOYHUKY TOKA M YCTAHOBUTE HaIpshKEHUE He Oosiee
5B.

7. CremuTe 3a TOBBIINICHHEM TEMIIEpaTypbl Karymku. Korma Temmeparypa
KaTymky okaxkercs kpatHod 10 t.e. 1;=30, 40, 50 C° um3meppre cmiy TOKa H

pacCUMTaiTe CONPOTHBICHUE KATYIIKWA. Pe3yapTaThl HW3MEpPEHUH 3amuIlnTe B
Ta0IuIy.

8. Ucmonb3yst pesyJbTarhl mepBoro ombita M Tpex mnocmemyromux (t, R;)

BBIUMCIUTE JUIsI KaXIOTO OMNbITa 3HAYEHHE TEMIIepaTypHOro Kod(pduimeHTa
CONMPOTHUBJIEHUSI MEAU MO (popmyJie:

R,

il

KOTOpasi BbIBEICHA U3 3aBUCUMOCTH (3).

9. HalinuTe cpeaHee 3Ha4CHHE TEMIIEpaTypHOTO KOA(D UIIMEHTAa COTPOTUBIICHUS
Meau O .

10. Haueptute rpaduk 3aBucumoct R ot temneparypsl U (B Mmacmirat6e).

KOHTPOJIBHBIE BOITPOCHI

1. Yro HazbIBaeTcs TeMIepaTypHbIM KOA(P(GUIIUEHTOM CONPOTUBIICHHUS?

2. YaenbHas TMNPOBOAUMOCTb MNpOBOAHWKA. Duznueckuid CMBICT, €IUHHUIIBI
WU3MEPEHUS, OT YETO OHA 3aBUCUT?

3. KakoBa  3aBUCHMOCTh  YyJIETBHOTO  COMPOTHUBJICHUS  NPOBOJHUKA  OT
TeMIiepaTypbl? UeM xapakTepHu3yeTcs 3Ta 3aBUCUMOCTb?

4. TemneparypHblil k03(ppuumeHT conporuBiaeHus. UTo OH XapaKTepu3yer, OT
YEro OH 3aBUCHUT. B Kakux eauHUIIAX U3MEPSIETCS?

5. 3aBUCHUT JI1 COITPOTHUBIICHHE NTPOBOJHUKA OT TeMiiepaTypbl? Eciau 3aBucur, To
KaKoBa 3Ta 3aBUCUMOCTb? OOBSICHUTD (PU3HUUECKUI CMBICIT 3TOTO SIBJICHHS.

6. Kak U3MEHUTCSA CONMPOTUBIIEHUE NPOBOAHUKA C MOBBILIEHUEM TEMIEPATYPHI U
nouemy? MaremaTuueckoe U rpaguueckoe n300pakeHne TON 3aBUCUMOCTH.



7. CpaBHUTb 3aBUCUMOCTh HW3MEHEHHS  COINPOTHUBJICHHS  METALTUYECKUX
MPOBOJTHUKOB U 3JIEKTPOJUTOB OT TemiepaTypbl. OOBACHUTH (PU3MKY SIBIICHUIA,
MOPOXKIAOIINX 3Ty 3aBUCUMOCTb.

8. OnmcaTp MOCIEAOBATEIBLHOCTh JACHCTBUN OMNpeAeSCHUs] TeMIepaTypHOH
3aBUCHMOCTHU COMPOTHUBJICHUS B XOJ€ BBIMOJHEHHS 1a00paTOpHON pabOTHI.

9. smeHuTCST 1M TEMIEPATypHbI KOAIPQHUIMEHT COMPOTUBICHUS, €CIU
ONpENENATh €ro MO YIEIbHOMY CONPOTHBICHHIO, & HE IO HU3MEpSIEMOMY
COMPOTUBJICHUIO?

10.3aBucuT 11 TeMrepaTypHbIi KO3(PGUIMEHT CONPOTUBIECHUS OT MaTepuasa
CONPOTHUBJICHUS.

11 .B ueM ¢usnueckuii cMbICT CONPOTUBIEHUS MNpoBOoAHMKA? OT yero OHO
3aBUCHUT?

12 . Hanumure U 00BSCHUTE MAaTEMaTHYECKYIO0 3aBUCHMOCTb CONPOTHUBIIEHUS OT
MaTepualia U pa3MepOB CONPOTUBIICHUS.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
Kpurepun onieHku:

— OneHka «5» CTaBUTBCA, €CIHM YYaIMKCA BBIMIOJHSIET padoOTy B MOJHOM OO0BEME C
cOOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHUN;  CaMOCTOSITEIBHOM  pallMOHAJIBHO  MOHTHPYET  HEO0OXOJUMBIC
0o00Opy/I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBHUSIX U PEXKHUMAX, 00ECIEUUBAIOIINX
MOJTy4YE€HHE TPABWIBHBIX PE3YyJIbTATOB U BBIBOJOB; COOJIIOAACT TPEeOOBAHUS TMPABUI
0e30macHOCTH TPyJa; B OTUETE MPaBWUJIBHO M aKKypaTHO BBIMOJHSET BCE 3alluCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TpadUKHU, BRIYUCICHUS; TIPABUIHLHO BBHITIOJHAET aHAIU3
IIOrPETHOCTEN.

— Omnenka «4» CTaBUTCA, €CJIM BBIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JTOMYIICHBI JIBa-TPW HeAodeTa, He Oojiee OaHOM HerpyO0ol OIMMOKH ¢ OJIHOTO
HEJI0YeTa.

— Omenka «3» craBuTCs, eciu paboTa BBHINOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHONW 4YacTH TaKOB, IIO3BOJIAECT TMOJYYUTh NPaBUIbHBIC pE3YyJIbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OMBITA U U3MEPEHUM ObLIIN JTOIMYIIEHBI OIUOKH.

— OueHka «2» CcTaBUTCS, €cCliM paboTa BBINMOJHEHA HE IOJMHOCTBIO U 00BbEM
BBITIOJTHEHHON YacTu pabOT HE TMO3BOJIAT CieiaTh IMPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUS, BBIYUCIICHHU S, HAOIIOACHUS TPOU3BOIUIINCH HEMPABUIIBHO.

Tema 3.3. DjieKTpHYeCKHIl TOK B Pa3JHYHbIX Cpeaax

YcrHblii onpoc (YO)

1. Kakue ObIBaloT BeliecTBa IO THITY MPOBOAUMOCTH DJEKTPUUECKOTO TOKa?
Onpenenenue.

2. Kakue BemecTBa OTHOCSTCS K TIOTYIPOBOTHUKAM?

3. Kakas cBsi3b CyIiecTByeT B MOIYIPOBOTHUKAX ?

4, Kakue moaBrkHbIE HOCUTENN 3apsI0B UMEIOTCS B YUCTOM TIOJTYTIPOBOTHUKE?



S.
6.

7.

8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.

YTo mpou30MAET IpU BCTPEYUE JIEKTPOHA C ABIPKOI?
Kakne HocuTenm 3apsina SBIAIOTCA OCHOBHBIMHU B TOJIYIIPOBOIAHUKE

aKIIENTOPHOU MPUMECHIO, a KAKHE B MOJIYNPOBOJHUKE C JOHOPHOU MTPUMECHIO?

Kaxk mo-Apyromy Ha3bIBAIOTCs IMOJIYIPOBOAHWKH C AOHOPHBIMHA

AKLEITOPHBIMH IPUMECIMHU?

Kaxk o6pa3zyercs p-n-nepexon?

Kakoil nepexo/1 Ha3bIBAIOT NPSIMbIM?

Kak ycTpoeH noaynpoBOAHUKOBBII 1HOA?

N3 4ero cocTOUT TpaH3UCTOP?

Uto Takoe Bakyym?

UTo Takoe TEPMOIIEKTPOHHAS SMUCCHS?

YcTpoicTBO M pUHLIKIT PAa0OTHI BaKYyMHOT'O AMOAA.
BonbramnepHast XxapakTepUCTUKA BAKYYMHOTO AUO01A

Urto Takoe 3neKTpOoHHBIN my4ok? U1 ero cBoiicTsa.

[TpuHIMn paboThI ANEKTPOHHO-TY4eBOM TpyOKu. U e€ npuMeHeHue.
Kakue BemiecTBa OTHOCATCS K 3JIEKTPOIUTAM?

Yo Takoe IEKTpUIECKas Tuccouranus?

Yro Takoe peKkoMOMHALIMS?

YT0 HA3BIBAIOT HOHHOM NPOBOJIUMOCTBIO?

Uro Takoe snextponus? Kak o npoucxoaut? 1 ero npuMeHeHue.
OOBsicHeHMe 3aK0Ha 2JiekTposin3a. U ero popmyrna.

Omnpenenenue 3apsana snektpona. U ero hopmyna.

Kak MOHO caenarb BO3ayX NpOBOAHUKOM?

Kak nponcxoante noHu3anus raza?

Kak npoucxonut pekoMOuHaIus raza?

Yto Takoe ra3oBbIi pa3psa?

OmnpeneneHne caMOCTOATEIBHOTO U HECAMOCTOATEIBHOTO Pa3psia0B.
Kak nporcxoauT noHu3anus 31€KTPOHHBIM yaapom?

Yro Takoe miazma?

Kontponupyemsie kommnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

OtrmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U NPABWIBHO JTaHbI OIPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHI, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMUHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OBITOB

OTBET CaMOCTOSITENIbHBIH, NCIOJI30BaHbI paHEe MPUOOPETEHHbIE 3HAHMUSL.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKAHUE MAaTEpPHUaa

B OCHOBHOM IPABUJIBHO JIaHBI ONPEACIEHUS MOHATUH U UCTI0JIb30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

C



OTIpEe/ICIICHNS TIOHSATHI HETIOIHbIC, JOMYIICHBI HE3HAYUTEIIBHBIC HAPYIIIECHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH TIPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOMPOCHI YTOUHSIONIETO XapakTepa (TO3HIIHs
MTOHUMAFOIITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHU€e yueOHOro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCer/la MOCIeA0BaTEIbHO

onpeieSICHHs] MOHATUN HETOCTATOYHO YETKUE

HE KCIOJb30BaHbI B KAUE€CTBE JOKA3aTEIhCTBA BBIBOIBI U 000OIIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTMOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTOJIb30BAaHUHM HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHUE OHSATHM

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOJISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICIICHUH TIOHSITHH, PH UCTIOJIb30BaHUHT
TEPMUHOJIOTHH.

TecTupoBanmue (T)

I Bapuanr.

1.Kakumu HOCUTENISIMU J1. 3apsifia CO3AAETCs DIEKTPUIECKUIM TOK B MeTaJl1ax?
A. DeKTpoHaMU U TIOJIOKUTEILHBIMU HOHAMM.

b. I1om0XUTETBHBIMHA ¥ OTPULIATEIIBHBIMA MOHAMHU.

B. DnektpoHaMu U JbIpKaMH.

I'. ITonoXUTEILHBIMU HOHAMHU, OTPUIIATETLHBIMUA HOHAMH U DJIEKTPOHAMM.

J. ToJIbKO 3JIEKTpOHAMH.

2.Kakoli MUHUMAJIbHBIHN M0 a0COIOTHOMY 3HAYEHUIO 3apsii MOXKET ObITh IEPEHECEH
ANEKTPUYECKUM TOKOM YEPE3 DIIEKTPOTIUT?

A.e=1,6-10 PKu.

B.26<3,2:10 K.

B. JIt000#1 CKOJIb YTOJTHO MAaJIBIM.

I'. MuHMManbHbBIN 3apsi 3aBUCUT OT BPEMEHH ITPOIYCKAHUS TOKA.

J. 1 K.

3. KakuMu HOCUTENSIMU 3J1. 3apsifia CO3AAETCS JIEKTPUUECKUNA TOK B PACTBOPAX WM
pacruiaBax 3JIE€KTPOJIUTOB?

A. DNeKTpoHaMH U MOJIOKUTEIbHBIMA HOHAMH.

b. ITonoxxutenbHBIMU ¥ OTPULIATEIBHBIMUA HOHAMH.

B. ITonoxuTenbHBIMU MOHAMHU, OTPULIATEIbHBIMUA MOHAMU U 3JIEKTPOHAMU.



I'. TonpKO 3IEKTPOHAMHU.
. DnekTpoHamMu U AbIpKaMHU.

4 Kakue neicTBUs 3J1. TOKa BCETJa COMPOBOKIAIOT €r0 MPOXOKIAECHUE Yepes3 JI00bIe
cpeabi?

A. TenoBoe.

b. Xumnueckoe.

B. MaruutHoe€.

I'. TeryioBO€ M MarHUTHOE.

J1. TenmoBoe, XMMHMYECKOE U MAarHUTHOE.

5.Ha puc. 1 mpeacTaBieHo cxeMaTHuueckoe n3o0pakeHue Tpansuctopa. Kakoi
nrdpoii Ha HeM 0003Ha4YEeH YIMUTTEDP?
A. 1.

b. 2.
B. 3.
I.4.
. Cpeau otBeTOB A — ' HET MPAaBUIIBHOTO.

6. Kakum TUIIOM MTPOBOAMMOCTH 00J1aJ1at0T MOJIYITPOBOHUKOBBIE MaTepHUAIIbl O€3
npuMecen?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOU Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonnoM.
/. He npoBOAAT 31E€KTPUUYECKUH TOK.

7. KakuM TUIIOM MPOBOAMMOCTH 00JIaIat0T MOITYIIPOBOIHUKOBBIE MaTEPUAIIbI C
JTOHOPHBIMH IPUMECSMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. Monnoii.

JI. Takue maTepuaibl He POBOJAAT MIEKTPUUECKUHN TOK.

8. Kakoii u3 npuBeIeHHBIX Ha pUc. 2 TpaduKOB OTPAKAET 3aBUCUMOCTH YJEITHHOTO

CONPOTUBJICHUS MTOTYTPOBOJHUKA OT TEMIIEPATypbl?
A. 1.

b. 2.
B. 3.
I'. 4.

9. IIpu npoXoKIeHUH Yepe3 KaKue Cpebl IEKTPUUECKOTO TOKA MPOUCXOAUT MEPEHOC
BelecTna’?

A. Yepe3 MeTallIbl U MOJYITPOBOIHHUKH.

b. Uepes noaynpoBOHUKHN U PACTBOPHI AJIEKTPOIUTOB.



B. Uepes pacTBOpPHI SJIEKTPOJIUTOB U METAILIIBI.
I'. Yepes ra3sl 1 NOIYyIIPOBOHUKH.
J1. Uepes pacTBOPHI SJIEKTPOIUTOB U Ia3bl.

10. B ogHOM ciiy4ae B repMaHuii J0OaBUIIM MATUBATIEHTHBIN ocdop, B IPyroM —
TpPEXBAJICHTHBIN TaJuIvil. Kakum THIIOM MPOBOJIMMOCTH B OCHOBHOM 00J1a1a1
MOJIYIPOBOJHUK B KaXJIOM ciydyae?

A. B nepBoM JbIpOYHOM, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 3JIEKTPOHHOM, BO BTOPOM JABIPOYHOM.

B. B 060ux ciaydasx 3JeKTpOHHOM.

I'. B 060oux ciaydasx JbIpOYHOM.

J1. B o0oux ciydasx 3J1eKTPOHHO-IBIPOYHOM.

11. Kak u3MeHHTCS Macca BEIIECTBA, BBIICIUBILIETOCS Ha KATO/IE MPU MPOXOKICHUU
AIIEKTPUUYECKOTO TOKA YEPE3 PACTBOP AIEKTPOJIUTA, €CJIM CUJIa TOKA YBEJIMUUTCS B 2
pasa, a Bpems ero npoxoKJICHHs] YMEHBIIUTCA B 2 pa3a?

A. YBenuuutcs B 2 pasa.

b. YBemnuurcs B 4 pasa.

B. He usmenurcs.

I'. YMenbpmutes B 2 pasa.

. YMenbmmtcs B 4 pasa.

12. B npouecce anekTponusa "+" HOHbBI iepeHecnu Ha katon 3a 2¢ "+" 3apsn 4K, -
" HMOHBI IEPEHECIN Ha aHOJ TaKOM e 1o Moayiro "- " 3apsa. KakoBa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpaukoB, IPUBEIEHHBIX HA PUC. 3, COOTBETCTBYET XaPAKTEPUCTUKE
MTOJIYTIPOBOJHUKOBOTO JMO/1A, BKJIIFOUEHHOTO B ITPSIMOM HANpaBiIEHUN?

A. 1.

b. 2.
B. 3.
I'.4.
. Cpenu otBeToB A — I' HET MPAaBUIIBHOTO.

14. Kakyro 13 cxem, IOKa3aHHbIX Ha pUC. 4, CIIEIyeT NPEANOYECTb ISl HCCIIEIOBAHUS
3aBUCHMOCTH MPSIMOTO TOKA IMOAA OT HANPSHKEHUS U KaKyr0 — JIJIsl UCCIIEIOBAHUS
3aBUCUMOCTH OOpATHOI'O TOKA JM0/1a OT HANPS>KEHUS?

A. Jlnig 060UX uCCleI0BaHU CcleayeT BhIOpaTh cxemy 1.

b. Ins 06oux nccnenoBanuii ciie1yeT BEIOpaTh cXemy 2.

B. lns viccrienoBaHusi 3aBUCUMOCTH MPSMOI0 TOKa JM0J1a OT HANPSKEHUS CIAEAYyeT
BBIOpATh cxemy 1, 111 00paTHOTO TOKa — cXeMy 2.



I I[JISI HCCIICA0BAaHMA 3aBUCMMOCTH IIPAMOIO TOKa JuoAaa OT HAIMPSAXKCHUA CIICAYCT

BbIOpaTh cxemy 2, Isl 0OpaTHOro TOKa — cxemy 1.
J1. Cpenu otBeTOB A — I' HET MPAaBUIIBHOTO.
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II BapuaHT.

1. KakumMuy HOCUTEISIMHU 3J1. 3apsA1a CO3AAETCS MIEKTPUUECKUN TOK B
MOJIyIPOBOJHUKAX ?

A. DeKTpoHaMU U MOJIOKUTEIIbHBIMUA HOHAMM.

b. [lonoXuTenbHbIMA U OTPHULIATEIbHBIMA HOHAMM.

B. DniekTpoHaMu U ABIPKAMH.

I'. [TonoXuTenbHBIMA HOHAMH, OTPULATEIbHBIMA HOHAMH U JIEKTPOHAMH.
J. ToJIbKO 3JIEKTpOHAMH.

2.Kakoil MUHUMAaJIbHBIN MO0 A0COIIOTHOMY 3HAUEHHUIO 3apsA]l MOXKET ObITh IEPEHECEH
IIEKTPUYECKUM TOKOM 4Yepe3 MeTasul?

A.e<1,6-10 K.

B.26<3,2:10 K.

B. JIt0060ii ck0Jib YTOJHO MaJIbIH.

['. MuHUManbHBIN 3apsii 3aBUCUT OT BPEMEHU ITPOIYCKAaHUS TOKA.

J. 1 K.

3. KakumMu HOCUTEISIMHU 3J1. 3apsJia CO3/1ACTCS MNEKTPUUECKUI TOK TIPH
AIIEKTPUUYECKOM pa3psije B razax?

A. DAEKTpOHAMH U TOJIOKUTEITbHBIMU MOHAMM.

b. IT010kUTEILHBIMU U OTPUIIATEILHBIMA HOHAMU.

B. ITonoXuTeapHBIMU HOHAMH, OTPUIIATEIbHBIMA HOHAMU U JICKTPOHAMM.
I'. TosibKO 37EKTPOHAMH.

. DnekTpoHamMu U AbIpKaMHU.

4 Kakue neiicTBUS 3J1. TOKa HAOIIOJAr0TCS IIPH IPOITYCKaHUU €T0 Yepe3 pacTBOP
AIEKTPOJIUTA?

A. TennoBoe, XUMUYECKOE M MarHUTHOE JICHCTBUS.

b. XumMnueckoe 1 MaruuTHOE JCUCTBUA.

B. TenjoBoe U MarHuTHOE JICUCTBHUS.

I'. TenjgoBoe U XUMHYECKOE JACUCTBHUS.

J1. TOJIbKO MAarHUTHOE JICHCTBHUE..

5.Ha puc. 1 mpexacraBneno cxemaTudeckoe n3o0paxeHue Tpansuctopa. Kakoit
1udpoit Ha HeM 0003HAYEH KOJIIEKTOP?

A. 1.

b. 2.

B. 3.

I'.4. . Cpenu otBeToB A —I' HET NPaBUIBHOTO.

6. KakuM Tummom npoBouMOCTH 00J1a/1at0T MOJTYNPOBOJHUKOBBIE MaTepuabl 6e3
MpuUMecent?

A. He npoBOJAT 3JIEKTPUUECKUN TOK.

b. MonHou.
B. B paBHOM Mepe 3IEKTPOHHOM U IBIPOYHOM.



I'. B OCHOBHOM JBIPOYHOM.
J1. B OCHOBHOM 3JIEKTPOHHOM.

7. KakuM TUIIOM MPOBOAMMOCTH 00JIaJat0T MOIYITPOBOIHUKOBBIE MATEPUAIBI C
aKLENTOPHBIMUA IPUMECIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOI.

B. B paBHOU Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. NonHoM.

J. Takue maTepuaibl HE MPOBOJAT IEKTPUUECCKUM TOK.

8. Kakoii u3 npuBeICHHBIX Ha pUC. 2 TPaPUKOB COOTBETCTBYET 3aBUCUMOCTHU
YAEIBHOTO CONMPOTUBIICHUS PTYTH OT TeMIEpaTypsl (IIpU TeMIiepaTypax, OJU3KHX K
a0COJIOTHOMY HYJII0)?

A. 1.

b. 2.
B. 3.
I.4.
. Cpenau otBeTOB A — ' HET MPAaBUIBHOTO.

9. B xakux cpenax npu nNpoxXoKAECHUH YePe3 HUX DJIEKTPUUECKOTO TOKA IEPEHOCca
BEILIECTBA HE TPOUCXOIUT?

A. B meTtanmnax v noaynpoBOIHUKAX.

b. B nonynpoBoIHUKAX U pacTBOPaxX AJIEKTPOJIUTOB.

B. B pacTtBOpax 3j1€KTpOJIUTOB U METAJIAX.

I'. B razax u nmoiaynpoBOJHUKAX.
. B pacTBOpax 3JIEKTpOJIUTOB U ra3ax.

10. B ogHOM ciyyae B oOpasel] repmaHusi J00aBUIM TPEXBAJICHTHBIA UHANH, B IPYTOM
— IATUBAJIEHTHBIN O0p. Kakol Tum nmpoBoAMMOCTH IipeobiiajaeT B KaXaoM cirydae?
A. B nepBoM IbpIpOYHOi, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 311€KTpOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 060ux ciaydasix 3J€KTpOHHOM.

I'. B 00oux ciayyasix IbIpOYHOM.

J1. B o0oux ciydasix 3JIeKTpOHHO-IBIPOYHOM.

11. Kak u3MeHHTCsl Macca BEIIECTBA, BBIJICIUBILETOCS HA KaTO/I€ MPU MPOXOKICHUN
AIEKTPUUYECKOT0 TOKA YEPE3 PACTBOP AIEKTPOJIUTA, €CIIA CHJIa TOKA YMEHBIIUTCS B 2
pasa, a Bpemsi €ro NMpoXoKJICHHs BO3paCTET B 2 paza?

A. YBenuuuTcs B 2 pasa.

b. YBenuuurtcs B 4 pasza.

B. He nsmenurcs.

I'. YMenbmutcs B 2 pasa.

. YMmenbmmtcs B 4 pasa.



"

12. B pouecce anekrponusa "+" noHbl nepeHeciau Ha karoj 3a 2¢ "+" 3apan 4Kn, "-
" HMOHBI MEPEHECTN HA aHOJ TaKoM ke 1o moayto - " 3apsan. KakoBa cuiia Toka B
menu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

1. 0.

13. Kakoii u3 rpaukoB, IPUBEJICHHBIX HA PUC. 3, COOTBETCTBYET XapAKTEPUCTUKE
MOJIYIIPOBOJTHUKOBOIO JTMO/1a, BKIIOYEHHOTO B OOpaTHOM HarpaBieHUU?

Al

b. 2.

B. 3.

I'.4. JI. Cpenu otBeTOB A — I' HET IPABUIIBHOTO.

14. Kakyro u3 cxeMm, IMOKa3aHHBIX Ha PUC. 4, CAEAYET NPEANOYECTh IS UCCIECAOBAHUS
3aBHCHMOCTH MPSIMOTO TOKa JAMOJa OT HAMPSHKEHUS U KaKyI0 — IS UCCIIeIOBAHUS
3aBHCHMOCTH OOpaTHOTO TOKa AMOAA OT HAMPSKCHHUS?

A. Hu oguH U3 NPUBEACHHBIX HUKE OTBETOB HE SBIISCTCS MPABIIBHBIM.

b. Jlns uccnenoBanus 3aBUCMMOCTH TIPSIMOTO TOKA TMOJ1a OT HANIPSKEHUS CIIEeTyeT
BBIOpATh CXeMy 2, Ik 00paTHOTO TOKa — cxemy 1 .

B. Jlns uccnenoBanus 3aBUCUMOCTH MPSMOTO TOKA JMO0Ja OT HAPsKEHUS ClIeayeT
BBIOpATh cxemy 1, 1ig 00paTHOTO TOKA — cXeMy 2.

I'. Ins o6oux ciaydaeB cieayeT BBIOpaTh cxeMy 2.

. Hns oboux cimydaeB clieyeT BHIOpaTh cxemy 1.
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Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

N
A

Kaouun Kk Tectam:

Bapuanr 1

Ne Bonpoca 1/23/4|5|6|7]8]|9 [10/11]12|13|14
Hpaguwibnbiii | I| A/ B B|/ A/ B/A/B|A |/ b | B|b|B | B
OTBET

Bapuanr 2

Ne Bonpoca 1123|456 |7/8|9(10]11|12|13|14
IpaBuibubiii B A/ B|A| B/ BB/ B/A|A | B |I'  I1|B
OTBET

Kpurepun oueHku:

— «2» BBICTABIISIETCS 00yUarOIIEMYCsl, €ClTU HaOpas MeHee 5 6aIoB;
— «3» BBICTaBIISIETCS 00yUaroIiemMycs, 3a 8-6 6aJIoB;

— «4y BpICTaBIISIETCS 0OyUaromemycs, 3a 11-9 6anos;
— «5» BhICTaBIsIeTCA OOy4aromemycs, 3a 6onee 12 6annos.

v



3aganus 1 camMocTosiTe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KI2T0B, COOOIICHU)

DNEeKTpUYECKUN TOK B METAJUIAX, B AJIEKTPOJIUTAX, ra3ax, B BAKyyMe.
DIIEKTPOJIU3.

3akoH snekrposnsza dapanes.
DNEKTPOXUMHUECKUN SKBUBAJICHT.

Buiel razoBbIX pa3psaosB.
TepMoaIeKTpOHHAsE IMUCCHSL.

[lna3ma.

CobcTBEeHHas U IPUMECHAs! IPOBOIUMOCTH.
. P-n mepexo.

10.ITpumMeHeHue MOTYITPOBOAHUKOB.
11.1TosrynnpOBOJHUKOBBIE TPHOOPBI.

OCoNoGRWNE

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun onenku:

Otmetka «5»

IIOJIHO PACKPBITO COAEPIKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHbI ONPEJEICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
UCITIOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOEHUH,
OTBITOB

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

OrMmeTka «4»
PACKpBITO OCHOBHOE COJIep)KaHHE MaTepHraia

B OCHOBHOM IPABUJIBHO JIaHBI ONPEICICHUS MOHSATUN U UCTIOIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpeIeJICHHs TIOHSATUN HETOJHBIE, TOMYIIEHbI HE3HAYUTEIbHbBIE HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 00OOIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (MO3UIIus
MOHUMAIOIIU)

OtMeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHE y4eOHOTO MaTepHraia, HO U3JI0KEeHO parMeHTapHoO,
HE BCET/Ia IT0CJIE0BATEILHO

OTIpE/ICIICHHS TIOHIATHIA HEIOCTAaTOYHO YETKHE

HE HCII0JIL30BaHbI B KAUECTBE JOKA3aTEILCTBA BEIBOALI M 0000IIEHUS U3
HAOJFOICHUH, TOTYIIEHBI OIMTUOKY TP UX U3JI0KCHUH



JOMYIIEHBI OITMOKU M HETOYHOCTH B UCMOJIb30BAHUHN HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

MIPaBUJIHHBIC U YETKHUE OTBETHI Ha BOTIPOCHI HABOISAIIIETO
¥ KOHKPETHU3HPYIOIIETO l‘"l',—/ xapakrtepa (Io3uIs
KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIEp’KaHUE y4eOHOro MaTepuasia He
PaCKpBITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIEHBI TPyObIe OMMOKY B ONPEAEICHUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGoparopHasi pabora Ne 11
OmnpenesieHue 3JIEKTPOXUMHUYECKOT0 IKBUBAJICHTA ME/IH.
Heab padorei: HayuuThest UBMEPSTH AICKTPOXUMUYECKUE SIKBUBAJICHTHI BEIIECTB

Oo0opyaoBaHMe: BECHI DIEKTPOHHBIE, AMIIEPMETP IIKOJIbHBIM, YaChl, BBITPSIMUTEND HA

4,5B 2A, peocrtat 6 Owm 2A, ximioy,
DJICKTPOJIMTUYCCKAs :_S_E"! BINp MM TENE BaHHA, pacTBOpP
MEIHOI'0 Kymnopoca, BCHTHUJISATOP-
HarpeBaTeb, COCIMHUTECIIbHBIC
IIpOBOAA.

Teopus:

[Iponecc, mpu KOTOPOM MOJIEKYJIbI COJICH, KUCJIOT U IIEI0Yei Mpu pacTBOPEHUH B
BOJIE WJIM JIPYTUX PACTBOPUTENSX PACMANAIOTCS Ha 3apsKEHHbIE YacTULIBl (MOHBI),
HAa3bIBAETCA JJIEKTPOJIUTHUYECKON TUCCOUUALIMEN; MTOTYYUBIIMNACA TP 3TOM PACTBOP C
MOJIOKUTEJIBHBIMU M OTPULIATEIIbHBIMU MOHAMU HA3bIBAETCA DJIEKTPOIUTOM.



Ecnu B cocy[1 ¢ 2I€KTPOJIMTOM MOMECTUTD INIACTHHBI (JIEKTPOJIbI), COETUHEHHBIE C
3a)KMMaMU HCTOYHUKA TOKa (CO3/1aTh B 3JIEKTPOJIMUTE DJIEKTPUUECKOE II0JIE), TO
MOJIOKUTEIbHBIE MOHBI OYIYyT JABUTaThCi K KaToOAy, a OTPHUIATENbHBIC - K aHOAY. Y
AIEKTPOJOB MPOUCXOAAT OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, TP 3TOM Ha
AIEKTPOJAX BBIIEISAIOTCS BEIIECTBA - IPOIYKTHI PEAKIUH.

JUia  snexTponu3a chpaBeauB 3akoH Dapajaesii Macca BbIAEJIMBIIET0Cs
BelleCTBA HA JJIEKTPOJe NPSMO NMPONOpPUMOHAJIBbHA 3apsiny Q, mnpoienmemy
yepes IeKTPOJINT:

m=kq (1)

m=kIt (2)
rae K - 3JeKTpOXMMUYECKUI SKBUBAICHT - KOJMYECTBO BEUICCTBA, BHIICICHHOE MPH
POXOXKAeHUN 4depe3 dekTposant 1 K anmekrpudecTta. [[ns kaxaoro BemecTBa 3Ha-
4yeHre K eCTh MOCTOSTHHAS BETTMYMHA.
W3mepuB cuily TOKa B IIENHU, COCTABJIEHHOM MO CXEME, BPEMS €r0 IPOXOXKIECHU U
Maccy  BBIICINMBIIErocs  HAa  KaToJe  BEIIECTBA,  MOXHO  ONPEIEIUTh
IEKTPOXUMHUYECKHUN SKBUBAJIEHT U3 NIepBOro 3akoHa dapanes:

k=m/(IY) (3)

IHopsinok BbINOJIHEHHSI PA0OTHI:
1. BeiOpath 010y U3 MEAHBIX TUTACTHH 3a KaTOI.
2.0npeaenuTh Maccy METHOM TIJIACTUHBI (KaToja ) /10 OTMbITA.
2. CobOpathb 1eMb, YKa3aHHYIO Ha pUC. 1, aKKypaTHO OMYCTUTh DJIEKTPOJBI B pacTBOP
MEIHOTO Kynopoca ¥ C TOMOIIBIO PEOCTAaTa YCTAHOBUTH CHITy TOKa 1 A.
3. 3adukcuposarts Bpems t=10 muH.
4. Pa30MKHYTb 1I€T1b, BEIHYTh KaTOJHYIO TUIACTUHKY, CMBITh C HEE€ OCTaTKa pacTBOpa U
BBICYIIUTH BO3JIE€ BEHTUJIATOPA.
5. B3BecuTh BBICYHIEHHYIO IUIACTUHY C TOYHOCTHIO 10 10MmT.
6. 3HaueHHEe TOKa, BpEMs OIbITa, YBEIUYEHNUE B MACCE KaTOJAHOW IIACTHHY 3aIllUCaTh B
TaONHITY ¥ OTPEJICTUTH dIEKTPOXUMHUIECCKUIN SKBUBAICHT 110 dhopmyrie (3)

Macca karoma Macca DeKTpo € %0
OIIBIT I’ A J0 OIIbITa II0CJIC OIIbITa OTITO BpeMﬂ UM
BEIIECTBA t(c) DKBUBAJIE
m; (ke) m, (ke) m, (k2) o

OuneHka morpemHoCTem.

k="
I -t
OTHOCHTEINBbHAS OIPEIIHOCTh: K =dM+48l + & = Am + ATI + %
m
Am=0,05 2.
AI=0,1 A

At=20 c.




Ouenute B mpolecce MpoBeneHUs padoThl HAHOOJbIIME JOMYCTUMbIE OIIMOKU
IIPU U3MEPEHUHN MACChl, TOKA U BPEMEHH. BBIUNCINTE OTHOCUTENBHYIO MTOTPEIIHOCTD,
HaIMTe MaKCUMAJIBHYIO JTOIMYCTHMYIO ITOTPEIIHOCTh TPH orpeaesieHun K.

Ak =k -k.

[Tocne atoro naercs pe3ynprar B Buae: k =k, +Ak.

onvlma

CpaBHUTE MOTYYEHHBIN pe3yiabTaT C TAOJIUYHBIM.

KoHTpoJibHBbIE BOPOCHI.
UT0 Takoe ANEKTPOJIUTHYECKA TUCCOLMAIUS, FIEKTPOIU3?
OObsicHUTE, KakK MPOUCXOAUT PA3JIOKEHHUE BOJIbI DJIEKTPUUECKUM TOKOM?
Kax mpoucxonut pabunupoBanue?
Cdopmynupyiite nepsbiii 3akoH dapazes.
l'anpBaHOCTETHS.
["anpBaHOIIACTHKA.
Uro Takoe 3/1C nmonspuszauun?
UTto Takoe eMKOCTh aKKymyJisaTopa?

O~NOOThowdE

Kontponupyemsie kommnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun onieHku:

— Omnenka «5» CTaBUTHCA, €CIIM YYAIIUNUCA BBITIOJNHIET paboTy B MOJHOM 00BEME C
COOJIOJICHNEM  HEOOXOJMMOW  TMOCJIENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPCHUI;,  CaMOCTOSITCIBHONW  paldoOHAJIbHO  MOHTHPYET  HEOOXOIUMBbIe
00OpyZ0BaHUE; BCE OMBITHI MPOBOAUT B  YCIOBHUSAX W PEKHMaX, 00SCIECUMBAIOIINX
MOJIYYCHUE TIPaBUJIBLHBIX PE3yJbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30macHOCTH TPy[a;, B OTUETE MPaBUJIBLHO M aKKypaTHO BBIMOJHSIET BCE 3allUCH,
TaONHIIBI, PUCYHKH, YEPTESKHU, Tpa(UKHU, BRIYUCICHNS; TIPABIIIBHO BBITIONHSACT aHATN3
ITOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBITIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIEHBl JIBa-TpPXU HeJoueTa, He Oojiee OJHOW Herpyool OmHOKH U OJHOTO
HEeJI0ueTa.

— Omenka «3» craBuTCs, eciu paboTa BBHINIOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJIHGHHONW YacTH TaKOB, TIO3BOJIAET TOJYYUTh TPABWIbHBIC PE3YJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIIEHBI OIITHOKH.

— Ormenka «2» CcTaBUTCS, €CAU paboTa BBHINIOJHEHA HE TMOJTHOCThIO W 00BeM
BBITIOJITHGHHON 4YacTH pabOT HE TMO3BOJIAT cJejaTh IPaBUILHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPCHHMS, BBIYNCIICHUS, HAOIOICHHS POU3BOIUINCH HETIPABHIIBHO.

Tema 3.4. MaruuTHoe moJie
YcrHblii onpoc (YO)

1. Kak BO3HHKAIOT MarHUTHBIE B3aUMOIEHCTBHS ?
2. Urto Takoe MarHMTHOE 110JI€, YEM OHO CO34aeTCs?



CBoiicTBa MAarHUTHOTO TIOJIS.

JIeicTBUS MarHUTHOTO MOJISL HA PAMKY C TOKOM.
KonuyecTBeHHast XapaKTEpUCTUKA MATHUTHOTO TOJIS.

UTo mpuHSATO 32 HANpaBJIEHUE BEKTOPAa MArHUTHOW MHTYKIIUH?
[IpaBuiio OypaBuuka.

UYro onpenenseT npaBuiIo OypaBunuka?

. Kak nzo0paxaroT MarHuTHbIC TOJIS?

10 Uto Takoe TMHUU MarHUTHOW UHTYKITUHU?

©Woo~NOEW®

Kontponupyemsie komrnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U MPABUIIBHO JIaHBI ONPEJEIICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIB30BaHbl HAYYHbIE TEPMUHBI

JUIS TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIIBITOB

OTBET CAMOCTOSITENbHBIN, UCIOJIB30BAHbI paHEE TPHUOOPETEHHBIEC 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHrasa

B OCHOBHOM IPaBUJIBHO JIaHBI ONPEACICHUS MOHATUH U UCTO0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

onpeAeIeHUs TOHATHI HEMOJHbIC, TOMYIIEHbl HE3HAUUTEIbHBIC HAPYIICHUS
MOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUIX

MPaBUJILHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONMIETO XapakTepa (MO3UIIns
MOHUMAIOIIU)

OtmeTtka «3»

YCBOCHO OCHOBHOE COJICp’)KaHHE YIeOHOTO MaTepHraia, HO U3JI0KEHO parMeHTapHO,
HE BCET/Ia MOCJIeI0BATEIHLHO

OTIpEJICIICHHS TIOHSITHI HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BEIBOIBI U 0000IIICHHS U3
HAOJTFOICHUH, TOTYIIIEHBI OITMOKH TIPH MX U3JI0KCHUH

JOTYIIEHBI OIITMOKU M HETOYHOCTH B MCIIOJIb30BAHUM HAYYHOW TEPMHUHOJIOTHH,
ONPEAECIECHUE MOHATHUN

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOMIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (o3UIMs KPUTHUK)

OtMmeTka «2»
OCHOBHOE COJIep)KaHUE Y4eOHOTO MaTepualia He pacKpbITO
HE JIJaHbI OTBETHI HA BOMPOCHI HABOISIIIETO U KOHKPETU3UPYIOIIETO XapaKTepa



® JOIMYIICHBI FPY6I>IC OIMOKH B OIpeCaACICHNU HOHHTHﬁ, IIpHU UCII0JIb30BAHUU
TCPMHUHOJIOTHH.

TecrupoBanue (T)
I Bapuanr.

1. Kakoe siB1eHue Ha0/I0aeTcsl B ONbITe Jpcreaa?

A) B3auMO/IeliCTBHE TIPOBOTHUKOB C TOKOM;

b) B3auMopeiicTBrE TBYX MarHUTHBIX CTPEJIOK;

B) moBopOoT MarHUTHOM CTPENIKU BOJIM3U IPOBOHUKA C TOKOM.

2. BozJjie IpOBOJHUKA ¢ TOKOM PacnojiOKeHa MATHUTHAA cTpesika. Kak
U3MEHHUTCS ee HallpaBJIeHNe, eCJIM U3MEHUTh HallPaBJIeHHEe CHJIbI TOKA?
A) nosepuercs Ha 90°;

b) noBepHeTcs Ha 360°;

B) nosepuercs Ha 180°.

3. IloyeMy MarHMTHasl CTPEJIKA MIOBOPaYuBaeTcsl BOJIM3U IPOBOAHMKA C TOKOM?
A) Ha Hee IeliCTBYeT MarHUTHOE TOJIE;

b) Ha Hee neMCTBYET IEKTPUUECKOE TOJIE;

B) Ha Hee AeiicTByeT cuiia IPUTSIKEHHUS,

') Ha Hee AEMCTBYIOT MAarHUTHBIC U JIEKTPUUECKHUE TOJIS.

4. Kakasi cBsI3b CylIECTBYET MeKAY JeKTPUUECKHUM TOKOM M MATHUTHBIM
noJiem?

A) MarHuTHOE T0JI€ CYIIECTBYET BOKPYT HETOBUKHBIX 3apSKEHHBIX YACTHIL;
b) MarauTHOE 1MOJIE CYIIIECTBYET BOKPYT JIFOOOTO MPOBOJTHHUKA C TOKOM;

B) MAaromuTHOC IT10JIC IIGﬁCTByeT Ha HCIIOABUXHBIC 3ap$[)KCHHBIC YJaCTHULBbI.

5. YTto siBJISIeTCA HAIEKHBIM 3AIIIUTHUKOM YeJIOBEKA 0T KOCMHUYECKHX
U3JIyYeHH?

A) MarHuTHoe€ 1nose 3eMJu;

b) 3emHuas atmocdepa;

B) u To u gpyroe.

6. Kak B3anMoaeHCTBYIOT MeK1y c000i MOJIIOCHI MAarHUTA?

A) OTHOMMEHHBIE MOJI0CA OTTAIKUBAIOTCS, PA3HOUMEHHBIE MTOJIFOCA TPUTITUBAIOTCS;
b) pazHOMMEHHBIE NOII0Ca OTTAIKUBAIOTCS, OHOUMEHHBIE MTOJIFOCA IPUTATUBAOTCS;
B) He B3auMOEICTBYIOT.

7. YeM 00bSACHUTH, YTO MATHUTHASA CTPEJIKA YCTAHABIUBAETCH B JTAHHOM MecCTe
3emuid B onpeieJieHHOM HaNpaBJeHUH?

A) CyllIeCTBOBAHUEM DJIEKTPUUYECKOTO TOJIS;

b) cymecTBoBaHMEM MarHUTHOTO MO 3€MJIH;



B) cyiiectBoBaHMEM JIEKTPUUECKOTO U MAarHUTHOTO MOJieH 3eMIIu.

8. Kak Ha3bIBalOTCSI MATHUTHBIE MOJII0CHLI MATHUTA?
A) TIOJIOKUTENbHBIN, OTPULIATEIbHBIN;

b) cuHuii, KpacHslii;

B) ceBepHBIil, FO)KHBIN.

9. I'ne HaxoasITC MATHUTHBIE MOJIIOCHI 3eMJIU?
A) BOJIM3HM TpaduIECKUX MOJIIOCOB;

b) Ha reorpadguyeckux mosarocax;

B) MoryT ObITh B 11000i1 TOUKE 3eMITH.

10. Kakoe ¢x0aCTBO HMeeTCsl MeKIYy KaTyIIKOH ¢ TOKOM U MATHUTHOH CTPEJIKOM?
A) Karymika ¢ TOKOM, KaKk 1 MarHUTHasi CTpeJika, UMEET J[Ba MOJII0ca — CEBEPHBIN U
F0KHBIN;

bB) cyiiecTByeT IeKTpUIECKOe MOJIE;

B) neiicTByIOT Ha IPOBOJHUK C TOKOM.

11. Kak u3mMeHsieTcsi MAarHUTHOE JIeCTBHE KATYIIIKH C TOKOM, KOI'J1a B Hee
BBOJST KeJIe3HbIH CepAeYHUK?

A) yMeHbIIaeTcs;

b) He u3mensiercs;

B) yBenuuuBaercs.

12. Yro Hao caenarb, YT00bI H3MEHUTh MATHUTHBIE MOJIIOCHI KATYIIKH C TOKOM
HA MPOTHBOIOJIOKHbIE?

A) U3MEHUTH HANPaBJICHHUE FTEKTPUUECKOTO TOKA B KATYIIIKE;

b) n3MeHUTh 4KMCII0 BUTKOB B KaTYIIKE;

B) BBeCTH BHYTpb KaTyUIKU KEJIE3HbIN CepICUHUK.

13. Yrto coboii mpeacrasiisieT JIEKTPOMArHUT?
A) KaTyIIKa ¢ TOKOM ¢ OOJIBIIIMM YHCJIOM BUTKOB;
b) kaTy1ika ¢ xeJae3HbIM CepJICUHUKOM BHYTPH;
B) cuiibHBINM MOCTOSIHHBIA MArHUT.

14. Kakue ycTpoiicTBa NPUMEHAKTCH JJIA PeryJMPOBAHUSA TOKA B KAaTyllIKe
3JIeKTpOMaraura?

A) KI0Y;

b) npenoxpanuTelnsb;

B) peocrar.

15. B yeM riiaBHoOe OTJIMYHE JIEKTPOMATHUTA OT MOCTOSTHHOIO MAarHUTAa?

A) MOXKHO PETyJIMPOBATh MarHUTHOE JICHCTBHE JICKTPOMArHUTa, MEHSIS CHITy TOKA B
KaTYIIKE;

b) snexkTpoMaruuthel 06s1a1a0T OOJBIIEH TOBEMHON CHUJION;

B) HeT HUKAaKOTO OTINYHS.



16. Kakue 13 nepeync/IeHHbIX BElECTBA HEe MPUTATHUBAIOTCA MATHUTOM?
A) xenes3o;

b) crans;

B) Hukens;

') anmromMuHMiA.

17. IloyemMy nJis1 H3y4YeHUsI MATHUTHOTO MOJISI MOKHO HCII0JIb30BATh JKeJle3HbIe
ONMUJIKH?

A) B MarHUTHOM T10JI€ OHU HAMarHMYMBAIOTCSl U CTAHOBSITCS MAarHUTHBIMH CTPEJIKAMU;
b) xene3HbIie ONMUIIKK XOPOIIIO0 HAMAarHUYMBAKOTCS;

B) onu ouens snerkue.

18. Kak pacnosiararorcs »kejie3Hble OIMMJIKA B MATHUTHOM I10JI€ IPSIMOI0 TOKAa?
A) pacrionararorcs BAOJb MPOBOJHUKA C TOKOM;

b) 006pa3yioT 3aMKHYThI€ KPUBBIE BOKPYT IIPOBOIHUKA C TOKOM;

B) pacnonaratorcst 0eciops104HoO.

19. Kakoii MarHuTHbII moJ110¢ HaxoauTcs BOu3u FOxkHoro reorpaguyeckoro
noJiroca 3emin?

A) ceBepHBbIif;

b) r0xHBI;

B) ceBepHbIil U 10)KHBI;

') Hukaxoii.

20. K mosrocy MarHura npuTsiHyJIuch aBe OyjaaBku. [louemy ux cBo0OIHbIE
KOHIbI OTTAJIKMBAKOTCH ?

A) KOHIIBI OyJIaBOK UMEIOT PA3HOMMEHHBIE TIOJIIOCHI;

b) xoHI1bI Oy1aBOK UMEIOT OJJTHOMMEHHBIC MOJTIOCHI;

B) KoH1IbI OyJ1aBOK HE HAMAarHU4YeHBbI.

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

Kaouun Kk Tectam:
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Kpurepun onenku:
— «2» BBICTaBIsIETCA 00y4aromeMycs, eciau Habpai MmeHee § 0asioB;
— «3» BhICTaBIsIeTCA 0Oy4aromemycs, 3a 9-11 6annos;




— «4» BbICTaBIIsIETCA OOyUaronemMycs, 3a 12-16 6anios;
— «5» BBICTaBIIsIeTCs oOydaromemMycs, 3a 6onee 17 6amios.

3aganus 1 camocTosiTeIbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHU)

BekTop uHAYyKIIMK MarHUTHOTO TTOJISI.

Hanpsi>keHHOCTh MarHUTHOTO MOJIS.

JlelicTBHE MarHUTHOTO TOJIsI HA TPSIMOJIMHENHBIN MPOBOJIHUK C TOKOM.
PaboTa no nepemenieHno mpoBOJHUKA C TOKOM B MAarHUTHOM II0JI€.
[IpaBusno OypaBuuka.

[IpaBuio mpaBoi pyKHu.

B3aumopernicTBre TOKOB.

Cuna Amnepa. [Ipumenenne cuinbsl Amnepa.

. ITpaBuiio mpaBoii 1€BOM PYKH.

10 JlelicTBME MarHUTHOTO MOJISL HA IBU>KYILUAKCS 3aps/l.

11.Cwuna Jlopenua.

12.Ilpumenenue cuisl Jlopenia.

13.0Onpenenenre yneapHOTO 3apsia.

14 MarHuTHbI€ CBOMCTBA BEIIECTBA.

15.MarauTHast IpOHULIAEMOCTb.

OCoNoORWNE

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuun ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YETKO W MPABUJIBHO JAHBI OMPEACIICHUS U PACKPBITO COJEpKaHUE MOHSTUH, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL I0Ka3aTesIbCTBA MCIOJIb30BAHbl Pa3IMUHbIC YMEHUS, BBIBOAbLI U3 HAOIIOJICHUM,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCITOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKPBITO OCHOBHOE COJIEp:KaHME MaTepurala

B OCHOBHOM TMPABUJIBHO JIaHBI OIpEJeICHUs TMOHSATUA W MCMOJIb30BAaHbI HAay4YHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpEACICHUs] TOHSATUM HEMOJIHBbIE, JONYUIEHbl HE3HAYWUTEJIbHbIC HApPYUICHUS
MOCJIEAOBATEILHOCTH M3JIOKEHUS, HEOOJBIINE HETOYHOCTH IPU HCIOJIb30BAaHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MpaBWIbHbIE M YETKHWE OTBEThl HA BOMPOCHl YTOUHSIOIIETO Xapakrepa (MO3UIuUs
MOHUMAIOITUH)



OtmMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHME yuyeOHOro MaTepualia, HO M3JI0KEHO (parMeHTapHO,
HE BCET/Ia MOCJIEI0BATEIHLHO

OTIpE/ICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KayeCTBE JOKA3aTelIbCTBAa BBIBOJIBI M OOOOIIEHUS U3
HAOJIOACHUM, TOMYIIEHbI OITMOKU TIPU UX U3TI0KEHUH

JOMYIIEHbl OUIMOKM W HETOYHOCTH B UCIOJIb30BAHWM HAYYHOW TEPMHUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MpaBUJIBLHBIE M YETKHWE OTBETHl HAa BOMPOCHI HABOMSIIETO W KOHKPETH3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHbl TpyOble OMMOKK B ONpPENCICHWH TMIOHATHH, TPH HCIOJB30BAaHUHU
TEPMUHOJIOTHH.

Tema 3.5. DjekTpoMarHuTHAST MHAYKIUSI.
YcrHblii onpoc (YO)

1. B uém 3axirodaercsi CyUHOCTb SIBICHUS 3JIEKTPOMAarHUTHON UHTyKIIUU?

Kewm otkpsiTo siBienue? ['on oTkpbITUsA?

Kakue ycinoBust HEOOXOUMBI JIJIsl CYIIECTBOBAHUS SIBJICHUS JIEKTPOMAarHUTHOU
WHIYKIU?

3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIUU

UTo sABIIAETCS HCTOYHUKOM MHAYKIIMOHHOIO 3JIEKTPUUYECKOTO MO ?

Pemienue 3amaun (U3 ynciia 00s3aTebHBIX)

[ToHsiTHE UHAYKIITMOHHOTO 3JEKTPUYECKOTO OIS

Ero otnnyue ot cTainoHapHOTO 3JIEKTPUUYECKOTO

KTo BBIABHMHYJ TUIIOTE3Y €r0 BO3HUKHOBEHUS ?

HampaBneHue HWHIYKUMOHHOTO JJEKTPUYECKOTO TMOJISI MO OTHOUIEHUIO K
HaIpaBJICHUIO BUXPEBOTO MATrHUTHOTO TMOJS MpPU €ro HapacTaHUHM WIU
yOBIBaHHH (CIeTaTh YEPTEK)

5. OJIC uHAYKIMH B ABMKYLIMXCS B MArHUTHOM I10J1€ MIPOBOAHUKAX

=™

W= OO OA

Kontpomupyemsie komnerenunn: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun onenku:

Otmetka «5»

MIOJTHO PacCKPBITO COJICPIKAHUE MaTepuaia

YETKO W MPABWJIBHO JAHbI ONPEICIICHUS U PACKPBITO COAECp>KaHUE MOHATHH, BEPHO
MCIIO0JIb30BaHbl HAYYHbIE TEPMUHBI



AJI1 J0Ka3aTCIbCTBa MCIIOJBb30BaHbl pPa3/IMYHbBIC YMCHMS, BbIBOJBLI M3 Hﬂ6JII-0,ZICHI’Iﬁ,
OIIBITOB
OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbI PaHCC HpI/IO6peTCHHBIC 3HaHU.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIep)KaHKHE MaTepHuaia

B OCHOBHOM MPAaBUJIBHO JIaHBI OIpEJeCHUs TMOHSATHH W MCIOJIb30BaHbl HAay4YHBIC
TEPMUHBL.

OTBET CaMOCTOSITCIIbHbBIN

OTpENCNICHUs] TIOHATUM HEIMOJHBbIE, JOMYIICHhl HE3HAUYUTEbHBIC HapYyIICHUS
MOCJICOBATEILHOCTH M3JIOKEHUS, HEOONBIINE HETOYHOCTH IIPU HCIOJIB30BaAaHUU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUIX

MpaBWIbHBIC M YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIETO XapakTepa (MO3UIUs
TTOHUMAFOIITUIA )

Otmetka «3»

YCBOEGHO OCHOBHOE COJIepKaHuE y4eOHOro Marepualia, HO HU3JI0KEHO (pparMeHTapHO,
HE BCET/a MOCIEA0BATEIBHO

ONpeIeJICHNS TOHATUN HETOCTATOYHO YETKUE

HE WCMOJIb30BaHBI B KauyeCTBE JOKa3aTeJIbCTBA BBIBOALI M 000OIIEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITMOKY MPU UX U3JI0KEHUU

JOMYIIEHbl OMIMOKM W HETOYHOCTHM B HCMOJb30BAHUM HAy4YHOU TEPMHUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MpPAaBWIbHBIE M YETKHUE OTBEThl HAa BOMPOCHI HABOMSIIETO M KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOT0 MaTepualia HE pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHbl TpyOble OMMOKK B ONPENCNCHUU TMOHSATUN, TPH HUCIOJIb30BAaHUU
TEPMUHOJIOTUH.

TectupoBanmue (T)
I Bapuanur.

Al. MHIyKIIMOHHBIM TOK — 3TO HAIpaBJIEHHOE JIBUKCHHE:
1) 3apsKEHHBIX YACTHII, IO CBOUM JICHCTBHUSAM B MPHUHITUIC HE OTIUYACTCS
OT 3JIEKTPUYECKOTO TOKA, MPOSABISIETCA 3a CUET CHJI HERIEKTPUUYECKOTO
MPOUCXOKICHUS
2) HEUTpadbHBIX YACTHUI], MO CBOMM JCHCTBUSIM B MPUHIUIIE HE
OTJINYAETCSI OT DJJIEKTPUYECKOTO TOKa, MPOSIBISIETCS 3a CYET CHJI
ANEKTPUUYECKOTO MPOUCXOKICHUS



3) B3apsOKEHHBIX 4YacTUl, MO CBOUM JEHCTBUSIM OTJIMYAETCS OT
DIEKTPUYECKOTO TOKA, MPOSABISAETCS 3a CYET CHJI HEDIIEKTPUUYECKOIO
MIPOUCXOKICHHUS
4) HEeUTpaNbHBIX YACTHII, [0 CBOUM JECUCTBUSIM B MPUHIUIE OTINYAECTCS
OT DJIEKTPUYECKOrO TOKA, NMPOSBILIETCA 3a CYET CHJI IEKTPUUYECKOTO
MIPOUCXOKICHHUS

A2. Marnut BBOAMTCA B QJIIOMHUHHEBOE KOJIBIIO TaK, KaK MOKA3aHO HA PHUCYHKE.
HamnpaBnenue Toka B KOJbLE YKa3aHO CTpenkoid. KakuM moiatocoM MarauT BBOJIUTCS B
KOJIBIIO?

I.
[
P S

1) HOJOKUTEIBHBIM
2) oTpUIATEIIbHBIM
3) ceBepHBIM

4) 10KHBIM

A3. Tpu 0JMHAKOBBIE KATYIIKH BKJIIOUEHBI MTOCIEIOBATENBHO B 3JIEKTPUUECKYIO LIETh
nocTossHHOTO Toka. Karymika 1 6e3 cepeyHunka, B KaTyiike 2 cepIeYHUK U3 KoOabTa,
B Karymike 3 cepleyHUuK u3 TpaHcpopmaTopHOW cramu. B kakod u3 KaTyiiek
WHIYKIUST MarHUTHOTO TMOJsi Oyner HauMeHblnei? (MaruuTHas MNpPOHHUIIAEMOCTh
BO3/yxa paBHa 1, kobanbra — 175, Tpanchopmaroproii ctamm — 8000.)

1) 1
2) 2
3) 3

4) BO BCEX KaTyIIKax OJUHAKOBA

A4. [Tpsimoii npoBOAHUK MIMHOU 80 CM ABUIKETCS B MAarHUTHOM TOJIE CO CKOPOCTBIO
36 xm/4 o yriom 30° K BEKTOPY MarHUTHOW MHAYKIHMH. B mMpoBOAHMKE BO3HUKAET
O/J1C 5 mB. YUemy paBHa MarHuTHast UHAYKIUA?

1) 3 mTn

2) 0,8 kT

3) 2,5mTn

4) 1,25 mTn

Bl. K karymke ¢ uHayktuBHOCThiO L = 0,25 I'H mpuiio)keHa MOCTOSIHHAs pa3HOCTb
noteHuanoB Ag 10 B. Ha ckosibko Bo3pacTeT cuiia Toka B Karyuke 3a Bpemst At 1 ¢?
(CompoTtuBieHHEM KaTyIIKK IpeHeOpeus) (oreHuBaeTcs 2 0.)

C1. IlpoBomauk maccoii M= 1 kxr u juuHOW | = 1 M mojaBeIIeH NpHU MOMOIIH JIBYX
OJIMHAKOBBIX METAIUTMYECKUX MpPYXHH x)ecTKocThio K 100 H/m xaxnas. TIpoBogHuk
HaxXOJUTCA B OJHOPOJHOM MarHMUTHOM Ioyie, MHAYKIUS KoToporo B = 100 Tm u
NEPHEHANKYJIIPHA IJIOCKOCTH, B KOTOPOW JIeXKAT MPOBOJHUK M HpyxkuHBL. (CMm.
PHUCYHOK.)
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[IpoBOAHUK CMECTWIM B BEPTUKAIBHOM IIJIOCKOCTA OT TOJIOKEHHUSI PAaBHOBECHUSI U
ormyctuin. Omnpenenure nepuos KojeOaHuil MPOBOIHUKA, €CIM K BEPXHUM KOHIIAM
NPYXKUH TpucoenuHeH KouaeHcaTop eMKocThio C= 100 mx®. (CompoTuBIECHUEM
MIPOBOJHUKA U MPYKUH MpeHeOpeus) (orieHuBaeTcs 3 0.)

II BapuaHT.

Al.C IIOMOIIBIO KAaKOI'O0 OIIbITa MOZKHO IIOKa3aTb BO3HUMKHOBCHHC HHAYKIIHOHHOI'O

TOKa?

1) MpOBOAHUK, KOHIIBI KOTOPOTO IMPHCOCAWHEHBI K TaJbBaHOMETPY, HAI0
IIOMECTUTHh B MAarHUTHOE T10JIE

2) IPOBOJHHK, KOHI[BI KOTOPOTO TPHUCOCAMHEHBI K TallbBAHOMETPY, HAJO
JBUTaTh BIOJIb MArHUTHBIX JIMHAN

3) MarHUT WM TPOBOJHHMK, KOHI[BI ~KOTOPOTO MPHCOCIUHEHBI K
rajJjbBaHOMETpPY, HAJI0 JBHUraTh TaK, 4YTOObl MArHUTHBIE JIUHUU
IIepeCeKaI POBOIHUK

4) ¢ MOMOIIIBIO OMBITA [TOKA3aTh HEBO3MOXKHO

A2.Korga MeTaNIMYEeCKUW CTEpKEHb MNPHUCOCIUHWIM K OJHOMY U3 IOJIOCOB
MCTOYHHKA TOKA, TO BOKPYT HEro 00pa3oBasioCh MOJIE:

1) sIeKTPUYECKOE U MAaTHUTHOE

2) MarHuTHOE

3) aneKTpUUECKOe

4) mpu TaKOM YCIIOBHH TI0JIe HE 00pa3yercs

A3. IHIyKTUBHOCTD YHCIIEHHO PaBHA:
1) MarHUTHOMY TIOTOKY, OXBAaThIBAEMOMY IPOBOJHUKOM, €CJIM CHWJIa TOKa,

MpOTEKAroIIas o MPOBOJIHUKY, paBHa 1A

2) cuie TOKa, MPOTEKAIOMIer0 IO MPOBOJHUKY, €CIH MAarHUTHBIA TOTOK,

OXBaThIBa€MbIl MPOBOIHUKOM, paBeH | BO

3) MAaroHMuTHOMY IIOTOKY, OXBATbIBACMOMY IIPOBOJIHHKOM, IIPpU M3MCHCHHU CHJIbI

TokaHal A3alc

4) cune TOKa, MPOTEKAIOIIETO MO MPOBOJHUKY, €CJIM MarHUTHAS MHIYKIHS paBHa |

T



A4.Yemy paBHa DJIC camMOMHIYKIIMKM B KaTylike ¢ MHAYKTUBHOCThIO 0,4 I'H mipu
PaBHOMEPHOM yYMEHBIIIEHUU CHIIbl TOKa ¢ 15 10 10 A 3a 0,2 ¢?

1) 0

2) 10B

3) 50B

4) 0,4 B

B1. Karymka c conporuBienuemM R= 20 OM u WHAYKTUBHOCTHIO L = 10°Tu
HAaXOJIUTCA B IEPEMEHHOM MarHuTHOM moje. Korma co3gaBaeMblii 3TUM MOJEM
MATHUTHBII OTOK yBenuunBaercs Ha AP = 107 B6, crta ToKa B KaTyIIKE BO3PACTACT
Al = 0,05 A. Kakoii 3apsig IpoXOAuT 3a 3TO BpeMs 1o kaTymke? (oreHuBaeTcs 2 0.)

C1. Ha nempoBoasIieM KJIMHE C yIriIoM HakjaoHa o = 30° mapajuieabHO pedopy KiIuHa
JICKAT TOHKHMI MPOBOAHKMK Maccoii M= 5 r u mamunoi | = 10 cm. KoHIbI mpoBogHHKA
COCMHEHBl C HEMOJABM)XHBIMA CTOMKaMH JBYMS OJMHAKOBBIMU NPYKMHAMU
*ecTkocThio K = 0,2 H/M Tak, Kak ToKa3aHO Ha PHCYHKE.

B + U -

K knemmam croexk mnoaBoAsaT mnoctosiHHoe Hampsbkenue U= 4 B. Omnpenenute
MAaKCUMAJIBHOE YIUIMHEHHUE INPYXKUHBI, €CIM B NPOCTPAHCTBE CO31aTh OJHOPOIHOE
MariHutHoe mnoisie ¢ uHaykuued B= 0,1 Tn, HampaBlieHHOE€ BEpPTHUKAJbHO BBEPX.
(Koadpdunuent TpeHuss MNpPoOBOJAHMKA O IUIOCKOoCcTh kimmHa W = 0,1, ero
conpotuBiieHue R = 20 Om. ConpoTHBIICHHE TIPY>KUH HE YYUTHIBATh) (OIICHUBAETCS 3
0.)

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kaouu Kk Tecram:
Bapuanr 1

Ne Bonipoca Al | A2 | A3 | A4 | Bl C1

IpaBuabubiiiotBer |1 |3 |1 |4 |Hal0A | 0,63¢

Bapuant 2

Ne ponpoca Al | A2 | A3 | A4 | Bl C1

MpauasHblioter (2 |3 |3 |2 [25-10°Kua| 1l em

Kputepuu ouenku:

— «2» BBICTABIISIETCS 00yUarOIIEMyCsl, €ClIu HaOpasn MeHee 3 OaIIoB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 4 6asna,

— «4» BBICTABIISIETCS 00yUaroIiemMycs, 3a 6-5 6aJII0B;



— «5» BBICTaBIISIETCA 00yUaronieMycs, 3a 6ojee 7 6aoB.

3aganus 1 camocTosiTeIbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHU)

1) SIBneHWe AIIEKTPOMArHUTHOW WHIYKIIHH.

2) MarHuTHBIN TOTOK.

3) 3aKoH 3JIEKTPOMAarHUTHON MHITYKIIHH.

4) Tlpaswio Jlenna.

5) BuxpeBoe 3JeKTpUIeCcKOoe MoJie.

6) DJIC uHAYKIIUHK B IBHKYIIUXCS TPOBOIHUKAX.
7) SlBeHue caMOMHIYKIIHH.

8) UHIyKTUBHOCTb.

9) DHeprus MarHUTHOT'O TOJISI TOKA.

10) B3anMOCBS3b 2NEKTPUYECKUX M MATHUTHBIX TTOJICH.
11) DIEKTPOMAarHUTHOE TOJIE.

12) MarsuTtHasi IpOHUIIAEMOCTb.

13) Jua-, mapa- u peppoMarHeTHKH.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepraia

YETKO M IPAaBWIBHO JIaHbl ONPEIEICHUS U PACKPBITO COAEP)KaHHE MOHATHHA, BEPHO
UCITIOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeJbCTBA MCIHOJIb30BaHbl PAa3IMYHbIE YMEHUS, BBIBOJBI M3 HAOIIOJICHUM,
OTIBITOB

OTBET CaMOCTOSITENIbHBIH, NCIOJIb30BaHbI paHee NMPUOOPETEHHbIE 3HAHMUSL.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHUE MaTepuaia

B OCHOBHOM IMPABUJIBHO JIaHBI OIpEJeCHUsS TMOHSATUA W MCMIOJIb30BAaHbI HAay4YHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpENICNICHUs] TOHATUN HEMOJHbIE, JOMYIICHbl HE3HAUYUTEJbHBIE HAPYIICHUs
MOCJIE0OBATEILHOCTH M3JIOKEHUs, HEOONbIIME HETOYHOCTH IMPU HCIOJIb30BAaHUU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX U O0OOIICHUAX

MpaBWIbHBIE M YETKHE OTBEThl HAa BOIMPOCHI YTOYHSIONIIETO XapakTepa (IO3HIUs
MOHUMAIOITUH)

OrMmetka «3»

YCBOCHO OCHOBHOE CO/IepKaHHE y4eOHOro mMarepualia, HO M3JI0KEHO (hparMeHTapHO,
HE BCEr/1a MOCIe0BATEIbHO



OTpeJIeIeHHs TOHIATUI HETOCTATOYHO YETKHE

HE WCIOJB30BAaHBI B KAyeCTBE JIOKA3aTEIbCTBA BBIBOJBI M O0OOIICHHUS W3
HaAOJFOICHUM, TOTYIIEHbI OIMTMOKU TIPH UX U3JI0KCHUH

JOMYIIEHbl OIIMOKM W HETOYHOCTH B UCIOJIb30BAHWM HAYYHOW TEPMHUHOJIOTHUH,
OTIpeJIeICHUE TOHATUN

NpaBUJIbHBIE M YETKHWE OTBETHI Ha BOMPOCHI HABOJSIIETO UM KOHKPETH3UPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOTO MaTepualia He PacKPhITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JTOMYIIEHbI TpyOble OIMMOKKA B ONPEACICHUU IOHATHH, IIPH HCIOJb30BAHUM
TEPMUHOJIOTHH.

Kontpoabnas padora Ne 3
ITo pa3aeny «JIEKTPOAMHAMHUKA»

Bapuanm 1
1. OnpenenuTs CUTy, ¢ KOTOPOH OJTHOPOAHOE MAarHUTHOE TI0JIC ISHCTBYET Ha
TIPOBOIHHUK THHOM 30 CM, PacIIoNokeHHbIH 107 yriaoM 45° K BEKTOpY MarHUTHOI
WHIYKIIUH, €cJii cujia Toka B HeM 500 MA. MarauTtHast uaaykius coctapisiet 0,5 Th.

2. IIpoBogHUK ¢ TOKOM 7A HaXOAUTCS B MAarHUTHOM TioJie ¢ uHaykiuen 10 To.
OnpenenuTs JJIMHY MPOBOJHUKA, €CIM MAarHUTHOE T0JIE IEUCTBYET HA HETO C CUIION
25H nepneHauKyIsipHO NPOBOTHUKY.

3. [IpoBoanuk nmuHoi 30 cM ¢ crtoi Toka 50 A HaxOoAUTCS B OAHOPOTHOM
MarHuTHOM MoJjie ¢ uaaykuuet 60 MmTa nepnenaukyssipHo noio. Kakyro padoty
COBEPIIUT UCTOYHHUK TOKA, €CJIU MPOBOJHUK nepemecTuTcs Ha 30 cM BlIOJIb

X X X E,.X HaIIpaBJICHUS JINHUU ACUCTBHS CUIIbI AMniepa?

RoOXZX X 4. Kakoii 1o/mKkHa OBITH CHJIa TOKA, YTOOBI B KaTYIIIKE

% x™?y 3 HHIYKTHBHOCTBIO 0,5 I'a aHeprust marauTHOTO 11018 ObLIa 100 [IHK?
—3

v
X x x x29.llokazats HanpaBienue cuibl JlopeHiia.

Bapuanm 2
1. OnpenenuTts cuily, ¢ KOTOPOH OJTHOPOAHOE MAarHUTHOE MOJIE IEUCTBYET Ha
MPOBOAHUK JTMHOMN 40 cM, pacroIoKeHHBIN MO YTJIOM 45%k BEKTOPY MarHUTHOU
WHIYKIWH, €ciiu cujia Toka B HeM 400 MA. MarautHas uaaykius coctasiset 0,5 To.



2. [IpoBoHUK ¢ TOKOM 3A HaXOJUTCS B MAarHUTHOM TToJie ¢ MHAYyKImen 12 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MAarHUTHOE TI0JI€ AECHCTBYET HA HETO C CHIION
40H u nepneHauKyISIpHO TPOBOJHUKY.

3. [IpoBoguuk quHON 40cM ¢ critoit Toka 50 A HaXOAUTCSI B OJTHOPOTHOM
MarHuTHOM noJje ¢ uaaykuueit 50 mTn. Kakyro paboTy COBEpIIMT UCTOYHUK TOKA,
€CJIM IPOBOIHUK TiepeMecTuTcst Ha 40 cM BI0JIb HANIPABJICHUS JTMHUU IEUCTBUS CUIIbI
e & & _® Ammepa?

— e
] ] 1"":?. ]
4. Kakoii 1oJ1KHa ObITh MHIYKTUBHOCTD KATYIIKU, YTOOBI IPU CUJIE
i ?
e o "’e o TOKaBHCH 2 A dHEPrust MArHUTHOTO OIS paBHsitach 20 JIx’

e« o s =2 Iloka3ars HanpaBiaeHUe cuibl JlopeHia.

Bapuanm 3
1. OnpenenuTs cuily, C KOTOPOIl OJHOPOAHOE MArHUTHOE T0JIE ACHCTBYET Ha
MPOBOAHUK JIMHOM 30 CM, pacoaoKEHHBIN MO yTIIOM 45° k BEKTOPY MarHUTHOU
WHIYKIWH, €ciu criia Toka B HeM 500 MA. MarautHas unaykius cocrasiset 0,5 To.

2. [IpoBogHUK ¢ TOKOM 7A HaxXOIWUTCS B MAarHUTHOM TioJie ¢ uHAyKiuei 10 T
OnpenenuTs JUIMHY MPOBOJHUKA, €CIIM MAarHUTHOE TI0JIE IEUCTBYET HA HETO C CHIION
25H nepneHAuKyIspHO MPOBOTHUKY.

3. [IpoBoanuk nmuHo# 30 cM ¢ crutoii Toka 50 A HaX0AUTCS B OHOPOIHOM

MarHuTHOM MoJjie ¢ uHayKnuer 60 MmTa nepnenaukyasspHo nomo. Kakyro padorty
COBEPILIUT UCTOYHUK TOKA, €CJIM NPOBOJHUK NiepeMectutcs Ha 30 cMm

X X X E,.x BJI0JIb HAIIPaBJICHUSI JINHUU JIEUCTBUS CHIIbI AMriepa?

X XX X 4. Kaxoli n1o/KHa OBITh CUJIa TOKA, YTOOBI B KaTYIIIKE

x>’y x AHAYKTHBHOCTEIO 0,5 I'H 9HEprus MarHUTHOrO 1oyt Obuta 100 JHk?
-

Vv
X x x x9. IlokazaTs HanpaBienue cuibl JlopeHia.

Bapuanm 4
1. OnpenenuTts cuily, ¢ KOTOPOH OJTHOPOAHOE MAarHUTHOE TOJIE IEUCTBYET Ha
TPOBOIHKK JUTHHO#H 40 CM, PacroNokKeH b Mo yriom 45° k BEKTOPY MarHUTHO#
WHIYKIWH, eciiu cuia Toka B HeM 400 MA. MarnutHas uaaykuus cocrasisiet 0,5 To.

2. [IpoBogHUK ¢ TOKOM 3A HaXOIUTCS B MAaTHUTHOM TIoJie ¢ MHAyKIuen 12 To.
OnpenenuTs JJIMHY MPOBOJHUKA, €CIM MAarHUTHOE TI0JI€ IEUCTBYET HA HETO C CUJION
40H u nepneHIuKyIspHO MPOBOIHUKY.

3. [IpoBoanuk niuHoM 40cM ¢ critoi Toka 50 A HaxoauTCs B
* ® ® _®0aHOPOJHOM MarHUTHOM mojie ¢ uHaykuueit 50 mTi. Kakyto paboty
;r: o COBEPIIUT HCTOYHHK TOK, €CITH TIPOBO/IHHK TIEPEMECTHTCS Ha 40 cm
BJ10JIb HAMPABJICHUS JTUHUU JACUCTBUS CUIIbI AMIiepa?



4. Kakoi1 noymkHa ObITh MUHIYKTUBHOCTD KAaTYIKH, YTOOBI IIPU CUJIE TOKA B HEM 2 A
HHEPrys MarHUTHOTO NoJist paBHsack 20 JIx?

5. [loka3ath HanpaBieHue cuiibl JIopeHa.

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

Kputepuu oneHku:

- «5» CTaBUTHCS 3a pabOTY, BBIIIOJHEHHYIO [TOJIHOCThIO 0€3 OIIMOOK M HEJOUETOB.

- «4» cTaBUThCA 3a pabOTy, BBHIOJHEHHYIO MOJHOCTBIO, HO MPU HAJIMYUU B HEH HE
OoJiee 0JIHOM TpyOOI U OJHOM HerpyOoi OIMMOKK M OJHOTO HeJoueTa, He 0osee Tpex
HEJ0YETOB.

- «3» CTaBUTHCS, €CIIM CTYACHT NMPABUIBHO BBIIOJHUI HE MeHee 2/3 Bcell paboThl WK
JOMyCTU He Oosiee OAHOW TpyOOM OMIMOKM M ABYX HEAOYETOB, HE 0oJiee OIHOMN
rpy0oil W ogHON HerpyOoil ommOKH, HE Ooyiee TpexX HErpyoObIX OIIMOOK, OJHOMN
HEerpyooi OmMOKHN U TpEX HEI0UETOB, TPU HAIUYUHU 4-5 HEJJ0UETOB.

- «2» CTaBUTHCS, €CIU YUCIIO OMMOOK M HEAOYETOB MPEBBICHIO HOPMY OLIEHKH «3)»
WM MPAaBUJIBHO BBINIOJHEHO MeHee 2/3 Bcel paboThI.

Pa3zngea 4. KoJsie0aHus 1 BOJIHBI
Tema 4.1. MexaHuuyecKkue KOJIC0AHUA U BOJTHBI
YcrHblii onpoc (YO)

1.IlpuBenuTe mpuMepbl KOJIeOATENbHBIX TBUKEHUN.

2.YT0 Ha3bIBACTCSI MEXaHUYECKUMU KOJICOAHUSAMHU?

3. [IpusHaku kone0aTeIbHOTO ABMKCHHUS.

4. Kakne xojie0aHns1 Ha3bIBAIOTCS CBOOOIHBIMU?

5.Kakue cucremMsl Ha3bIBatoTCs KosiebaTenbHbiMU? [IpuMepsl.

6.UTto Ha3bIBaeTCS AaMIUIUTYAOW KoJICOAHMM; TEPUOJOM KoJieOaHMM; YacTOTOM
KoJiebaHui? B kakux euHUIIaX U3MEPSETCS KaXaas U3 dTUX BEJIMYUH?

7.Kakass maTeMaTtudeckas 3aBHCHUMOCTh CYIIECTBYET MEXIy MEPHUOJOM W YaCTOTOU
KOJIeOaHM1?

8.Kak 3aBHCAT yacToTa ¥ IEPUO]T CBOOOHBIX KOJIEOAHUM OT JJIMHBI HUTH?

9.Kakue konebaHusi HA3bIBAIOTCSI COOCTBEHHBIMU?

10.Kakue xonebanusi Ha3pIBaIOTCA rapMoHnueckumu? I'paduk

11.Yro Ha3piBaeTCs MaTeMaTUYeCKUM MasTHUKOM? [Ipu Kakux yclIOBHUAX peasIbHbIN
HUTSHON MasiTHUK OyJET COBEPIIATh KOJIeOaHusI, OJIN3KHUE K TAPMOHHYECKIM?
12.Kakyo BeIMurHYy Ha3bIBAIOT (pa3oii koneOaHuit?

13.I1puBeauTe mpuMep KOJCOIIOMIMXCS T B OJMHAKOBBIX (pa3zax, MPOTHUBOMOJIOKHBIX
dazax.

14. Kakue npeBpalieHus: SHepruu, IPOUCXOIAT IpHu Kojebanusax? PucyHok.

15. Yto Ha3bIBAIOT BBIHYK/IEHHBIMU KOJIEOAHUSIMU?



16. Kakoe siBieHrEe Ha3bIBAIOT pe30HAHCOM? Y CJIOBUE PE30HAHCA.

17.11IpuBeauTe npuMeEpPbl MEXaHUYECKOTO PE3OHAHCA.

18. B xakux ciyyasx pe30HaHC MOXET ObITh MOJE3HBIM, a B Kakux - BpeaubiM? 19.Yto
Ha3bIBaeTcs BomHaMu? Yrto Takoe ympyrue BosHbl? IIpuBeauTe mpumep BOJIH, HE
OTHOCSALIMXCS K YIIPYTHM BOJIHAM.

20.Kakue BoHBI HAa3bIBAKOTCS IPOJOJIBHBIMU; TONIEPEYHBIMU?

21.Kakue BOJHBI — TONEpPEYHBIE WIH MHPOAOJBHBIE - SIBJIIAIOTCS BOJHAMHU CJIBHIa;
BOJIHAMM CHKATHSI U PACTSKEHUSA?

22.Ilouemy morniepevHble BOJHBI HE PACIPOCTPAHAIOTCS B JKUJIKUX U Ta3000pa3HbIX
cpenax?

23.Yrto HazpiBaeTcs 1iuHON BoHBI? [lo kKakuM opMynamM MOXKHO pacCUUTaTh AJIUHY
BOJIHBI M CKOPOCTh PaCIIpOCTPaHEHUS BOJIH?

24. Yto sBAsieTCS] ICTOYHUKOM 3BYKa? UTO HAa3bIBAOT 3ByKOM?

25.MexaHudeckue KoJieOaHMs, KaKUX YacTOT Ha3bIBAlOTCS 3BYKOBBIMU U TOueMy?
26.Kakue konebaHusi Ha3bIBAIOTCS YIbTPAa3BYKOBBIMU; HH(PA3BYKOBBIMU?

277.YT0 Ha3bIBAIOT MY3bIKaJIbHBIM TOHOM; IITyMOM?

28.Yem onpenensieTcsi T[pOMKOCTh 3ByKa?

29.0T1 yero 3aBUCHT BBICOTA 3BYKA?

30. 3BykoBbI€ sIBIICHUS. UTO HA3bIBAIOT 3XOM? Y CJIOBUE BOBHUKHOBEHUS 3XO.

31. OnpeneneHne pacCTOSHUM C MIOMOIIBIO 3BYKa.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuun ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YETKO U MPABWIHHO JIaHbI ONIPEACIICHUS U PACKPBITO COJEpKaHUE MTOHATUM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3INYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOCHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCITOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHKE MaTepuaia

B OCHOBHOM IPAaBWJILHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONPEAEICHUS TOHATUI HEMOJHbIC, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHUSI, HEOOJIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

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



OtmMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe yueOHOIro MaTrepuaa, HO U3JI0KEeHO (hparMeHTapHo,
HE BCET/Ia MOCJIEI0BATEIHLHO

OTIpE/ICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HAOJIOACHUM, TOMYIIEHbI OITMOKU TIPU UX U3TI0KEHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHUH,
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 XapaKkTepa
JOTYIIEHBI TPYOBIC OITMOKY B ONPEICTICHUH TOHITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TectupoBanmue (T)
I Bapuanr.

Al. ®opmyJia 115l BBIYMCJIECHUSA JJIMHBI BOJHbI
C T

A=T 6)A= € B)A=cT

A2. Teno 3a 2,5 munyrsl coBepmaer 120 mosaHbIx KogeOanuid. Onpeaenure

Nepuoj KoJIeOaHuil.
a) 1,25¢06)0,8¢B) 0,02 ¢

A3. Ckoubko koJie0aHuil coBepmuT Tesio 3a 10 ¢ nmpu yacrore koJiedanuii 220
I'n?
a) 22 6) 220 B) 2200

A4. Tesio 3a 5 munyT coBepumaet 240 kosnedanuii. KakoBa yacrora kosedanuii?
a) 0,8 '

0) 48 I'

B) 1200 I'

AS. B oqHOM U TOW Ke cpele pacnpoCTPaHSIOTCHA BOJHBI ¢ yacToToil 10 ' u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JibIIe?

a) OJTMHAKOBBI

0)20I'g

B) 10 I'y



A6. Haijinute niMHY 3BYKOBOW BOJIHBI B BOJe, ecjiu e€é ckopoctb 1480 m/c, a
yactora 740 I'n.

a) 0,5 m

0) 1095200 m

B) 2 M

A7. Hacrora 3ByKa yBeanuuwiach B 5 pa3. Kak usmMeHujIacb CKOpOCTh 3ByKa B
ITOM ke cpene?

a) He U3MEHUJIACh

0) yBenuuuiach B 5 pas

B) YMEHBIIIUJIACH B 5 pa3

Bl. Yemy paBHO paccTOsiHHE [0 Jieca, €CJM OTPAaKEeHHbI OT Hero 3BYK
BO3BpaTwiica K McTO4HHKY cmyctss 10 ¢? Ckopocrb 3Byka paBHa 340 m/c.
(ouenuBaercs 20.)

C1. Ammuiuryjaa kosie0anuii rpyza Ha npy:xxuHe pasiHa 10 cm. Ilepuoa kosiedanuia
2 ¢. Kakoii myTh npoiaér rpy3s 3a 2 c¢? (ouenuBaercs 30.)

II Bapuanr.

Al. ®opmyJa I BBIYMCJIEHUS CKOPOCTH PACIIPOCTPAHEHUS BOJIHbI
A A

a)v = ?6)1): F1_3,)1)=7vT

A2. Mlpy:xkuna 3a 4 muHyThbl coBepmiaer 200 mosHbIX KoJieOanuili. Onpenenure

Mepuoj KoJIeOaHuI.
a)1,2¢6)50cB)0,02c¢

A3. CKoJbKO KoJIeO0aHUil coBepIUT Teso 32 15 ¢ nmpu yacrore xosgaedanuii 300
I'n?
a) 20 6) 4500 B) 0,05

A4. Tesio 3a 2 munyThsI coBepmiaet 180 kosnedbanmii. KakoBa yacrora koJsie0anmii?
a) 90 I'

0) 360 I'y

B) 1,5T1

AS. B ogHOM M TO#i ke cpee pacHpoOCTPAHAKTCH BOJHBI ¢ yacTtoroi 30 I'u u 40
I'u. Y kakoii BOJIHBI CKOPOCTH MeHbIIE?

a) OJIMHAKOBBI

0) 40 I'u

B) 30 I'r



A6. Haiinure 1JMHY 3BYKOBOM BOJIHBI, ecJiM eé ckopocth 340 M/c, a yactora 170
I'm.

a) 0,5 m

0)2w™m

B) 57800 M

A7. Yacrora 3ByKa yMeHbIIWJIACh B 9 pa3. Kak u3MeHHWIaCh CKOPOCTH 3BYKa B
ITOM ke cpene?

a) HE U3MEHUJIACh

0) yBenuuuiach B 9 pas

B) YMeHbIIMIAch B 9 pa3

Bl. Yemy paBHO paccTOsiHHE [0 Jieca, €CJIM OTPAaKEHHbI OT Hero 3BYK
BO3BPATWJICH K HMCTOYHHUKY cmycra 5 ¢? Ckopoctb 3Byka paBHa 340 m/c.
(ouenuBaercs 20.)

C1. AMnintyaa koJjiedaHuii rpy3a Ha npyskuHe pasHa 7 cm. llepuoa kosiedanuii 3
c. Kakoi myTs npoiaér rpys 3a 3 c? (ouenusBaercs 30.)

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiaouun Kk Tecram:

Bapuanrt 1

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IlpaBuibHbliioTBET | B | a | B ([ a | 0 | B | 0 | 1700 M |40 cm

Bapuant 2

Ne Bompoca Al |A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBuwibHbliioTBeT | 2 | a | 06 | B | B | 0 | B [850Mm |28 cm

Kpurepuu ouenku:

— «2» BBICTABIISIETCS OOy4JarOMIeMycs, eciu Habpan meHee 4 0aios;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 6-5 6amios;

— «4y BBICTaBIISIETCS 00yUaromiemycs, 3a 9-7 6aJIIoB;

— «5» BbICTaBIsIETCA 00yUaroniemycs, 3a 6osee 10 Gamos.



3ananud s camocTosTeIbHo padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUIA)

1) KonebaTenbHOE IBHKCHHE.

2) I'apmonmnueckue KojeOaHusl.

3) CBoOOIHBIE MEXaHHUECKHE KOJICOaHusI.

4) TlpeBpallileHUE SHEPTHH TPU KOJICOATEIIPHOM JIBUKCHHUU.
5) CBoOoIHBIC 3aTyXarOIINE MEXaHHIECKHE KOJICOaHusI.

6) MaremaTH4ecKui MasTHHK.

7) Tlpy>XUHHBIN MasTHUK.

8) BhIHYXIEHHbIC MEXaHUYECKHIE KOJICOaHHUS.

9) Pe3onHanc.

10) [Tonepednbie ¥ MPOAOTLHBIC BOJHBI.

11) XapaKTepUCTUKU BOJIHBI.

12) 3BYKOBBIE BOJIHBI.

13) VYapTpa3ByK U €ro NprUMEHEHHUE.

14) Nurepdepennus, Audpaxiiys U NOIIprU3aIis MEXaHUIeCKUX BOJIH.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:
OtmeTka «5»

® [I0JIHO PACKPBITO COAEP)KAaHUE MaTepHaJIa

® YETKO M MPABUJIBHO JAHBI ONPEAEIIEHUS U PACKPBITO COJIEPKAHNE IIOHATUHI, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

® IS JOKa3aTelIbCTBA UCIIOJIB30BaHbl Pa3IMUHble YMEHUS, BBIBObI U3 HAOIIOICHUH,
OTBITOB

® OTBET CaMOCTOATENbHBIN, UCIIOIB30BaHbI paHee MPUOOPETEHHBIC 3HAHUSI.

OtmeTKa «4»

® PACKPBITO OCHOBHOE COJIep)KaHHE MaTepHrala

® B OCHOBHOM IMPABHWJIBHO JaHBI OTIPEICTICHUS TOHATHI U UCTIOIb30BaHbI HAYYHbIE
TEPMUHBI.

® OTBET CAMOCTOSTCIbHBIN

® oIlpejesIeHus MOHATHN HEMOJHbBIC, JOMYIICHBl HE3HAYUTEIbHBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

® [pPaBWIbHBIE U YETKHE OTBETHI HAa BOMPOCHI YTOUHSIONIETO Xapakrepa (o3uLus
MTOHUMAFOITUH)

OtMmeTka «3»

® YCBOCHO OCHOBHOE COjiep)KaHue yueOHOro MaTepuaia, Ho U3J10’)KeHO (pparMeHTapHO,
HE BCErJa IT0CJICI0BaTEILHO

® OIpeeeHUs MOHATHI HEAOCTATOUYHO YETKHE



HE MCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHHS U3
HAOJFOICHUM, TOTYIIEHBI OIMTMOKU TP UX U3JI0KCHUH

JOTYIIEHBI OITUOKK M HETOYHOCTH B MCTIOJIB30BAHUHM HAYYHOW TEPMUHOJIOTHH,
OTIpe/IeTICHUE TTOHATHIHA

NIPAaBIJIbHBIC U YETKUE OTBETHI HAa BOTIPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOTO MaTepualia He pacKPhITO

HE JaHbl OTBETHI Ha BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JONYIIECHBI TPyObIe OMMOKY B ONPEASICHUHN ITOHATHH, PU UCTIOIb30BAaHUH
TEPMUHOJIOTHH.

Tema 4.2. JjieKTpOMArHUTHbIE KOJI€OAHNUS U BOJHBI

YcrHblii onpoc (YO)

1.

10.

N3 Kkakux »SJIEMEHTOB COCTOUT KoJiebaTelabHbI KOHTYp? Moryr mu
BO3HUKHYTh KOJICOAHUS B KOHTYpE, COJepKalleM KOHIECHCATOp U PE3UCTop?
WHIYKTUBHOCTH U PE3UCTOP?

Kakue ¢usmueckue BEJIMYUHBI HU3MEHSIOTCA TPU  KOJICOAHUAX B
Kojie0aTeIbHOM KOHTYpE?

Yem omnauyarTcs KojeOaHUsl JJIEKTPUUECKOrOo 3apsila M TOKa B
kojiebatenbHOM KOHType? Kak mo rpaduky uM3MEHEHHUs 3apsjga cO BpEMEHEM
MOCTPOUTH TpadUK 3aBUCUMOCTH CUJIBI TOKA OT BPEMEHU ?

OT dyero 3aBUCHT mepuoj KojdeOaHuid B KoHType? MoxeTr U mepuon
KoJieOaHU B KOHTYpE OCTaBaThCs MOCTOSHHBIM TpPU W3MEHEHHH WHIYKTHB-
HOCTHU U €EMKOCTHU?

Kak wu3MenuTcss mnepuoa KoJjiebaTeIbHOTO KOHTYpa, €CJIH YBEIUYHUTH
YHCJIO BUTKOB KaTyIIKU? BHECTHU B KaTYIIKY YKEJIE3HbIN CEPJICUHUK?

Kakue npeBpalieHus dHEPrur MpoOUCXoasT B KojiebaTellbHOM KOHTYype? I'ne
COCpe0TOYEHA DHEPTHsl MPHU CBOOOJHBIX KoJieOaHUSX B KOHTYype uepe3 1/8,
1/4, 1/2 nepuopa nmocje Hauajia pa3psaku KOHaeHcaTopa?

Moryr 1nu ObITb CBOOOJHBIE KOJeOaHUS B peallbHOM KOHTYype
HE3aTyXaruuMu?

YeMm oTnmyarTcs Apyr OT Apyra cBoOoJHbIe KOJeOaHUs B IByX KOHTYypax C
OJMHAKOBBIMU TapaMeTpaMH, €CJIHM HMX KOHJEHCATOPbl OBLIM 3apsKEHbl OT
Oartapeii ¢ pazasimu D J[C?

Kak geiicTBylomiee 3HaueHHE CHJIBI TOKa (HampsOKEHUSI) CBSI3aHO C
aMIIMTYIHbIM 3HadeHueMm? Kakoe 3HayeHUE CuJibl TOKa MW HampsHKEHUS
WU3MEPSAIOT aMIEPMETPHI U BOJBTMETPHI B IIENU MEPEMEHHOTO TOKa?

Ha xarymky mnojaeTcs OJMHAKOBOE HANpPsSXKEHHWE — CHayalla OT CEeTH
MOCTOSIHHOT'O, a 3aT€M NMEePEMEHHOro Toka. B kakoM ciiydyae oHa HarpeBaeTcs
cuiibHee?



11. Tlouemy B 1enu, coAepXkailell KOHIEHCATOpP, MOXET MPOTEKATh TOJbKO
NEpEMEHHBIN TOK?

12. JlomycTuMO JI B IeMb MEPEMEHHOTO0 TOKa HampspkeHueMm 220 B BKIIFOUUTH
KOHJEHCATOP, MPoOoitHOe HanpspKeHne KoToporo 250 B?

13. Tlouemy B pamKe, paBHOMEPHO BpaIIAIOMECHCs B MArHUTHOM IIOJIe,
Bo3HukaeT OJIC? Yem OTIMYAIOTCS MNPOMBILLUICHHBIE TE€HEPATOPhl  OT
MpoCTeNIel MOJeIN-PaMKH, Bpalllatolleiicsi B MAarHUTHOM MoJjie?

14. Kakum o0pa3oM Moay4arOT CTAaHAAPTHYIO YAacTOTYy MEPEMEHHOrO TOKA IPH
MEJIEHHOM BpAaIllEHUHN PaMKH?

15.  Jlns yero cayxut tpaHchopmatop? Kakume ero ocHoBHble yacTu? Kakos
NPUHIIUIL IefcTBUS TpaHchopmaTopa?

16. Kakum 0o6pa3om MpoU3BOMAAT MpeoOpa3oBaHUs HANPSIKEHUS U CUJIBI TOKA B
[ensx nepeMeHHoro toka? MOKHO JIM cOBepllaTh Takue mpeoOpa3oBaHUs B
LEISX OCTOSIHHOTO TOKa?

17. Yem otrinyaeTrcs XOJIOCTOM pexuM TpaHchopmaTtopa oT padouero? Kak
OCYIIECTBJISECTCS PEKUM HATPY3KHU?

18. Kak cBsizaHbl MeXay c000i BETWUYHWHBI TOKOB M HaNpsHDKEHUNW B OOMOTKax
Tpancpopmartopa?

19. 3a cuer uwero B TpaHchopMaTOpe MNPOUCXOAUT TMOTEPS HHEPTUU TIpe-
o6pazyemoro Toka? Kakossl mytu noBsimenust KIIJ tpancdopmaropa?

20. Ilouemy nns mepefayu SIEKTPUUYECKOM IHEPTUU Ha OOJIBIIHE PACCTOSHUS
UCIIOJIB3YETCSl IepeMeHHbId Tok? IloueMy mnpu mnepenade >JIEKTPOIHEPTUH
UCIIOJIB3YIOT BBICOKOE HAIpsKEHUE?

Kontponupyemsbie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAECP/KAHUE MaTepuaia

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

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, NCIOJIb30BAHbI paHEE MPUOOPETEHHBIEC 3HAHMUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIep)KaHHE MaTepHraia

B OCHOBHOM TPABWJIHLHO JIAHBI OTIPEIETICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEILHBIN

ompeieSICHHs TTOHATUN HETIOJHBIE, TOMYIIIEHbI HE3HAUUTEIbHbIC HAPYILICHUS
MOCJICIOBATEIHFHOCTH U3JIOKEHUS, HEOOIBINE HETOYHOCTH MIPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MIPaBUJIHLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MMO3UIIHsI
MTOHUMAFOITUH)



OtMmerTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE YIeOHOT0 MaTepuaia, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCET/Ia IMOCJIEI0BATEIHLHO

OTIpEJICIICHHS TIOHSITHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HAOJIIOICHUM, TOMYIIEHbI OITMOKU MIPU UX U3TI0KEHUH

JOTYIIIEHBI OITMOKU M HETOYHOCTH B MCTIOJIb30BAaHUHM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

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

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCH HABOAAIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKN B ONIPEICTICHUH TIOHITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TecTupoBanmue (T)
I Bapuanr.

Al. 31eKTpoOMarHuTHBIE BOJHBI MOTYT PACIIPOCTPAHSATHCS

1) TOIBKO B BaKyyMe CO CKOPOCTBIO CBETa

2) TOJBKO B BEIIECTBE C JIFOOBIMU CKOPOCTIMU

3) B BAKyyMe€ U B BEILIECTBE CO CKOPOCThIO CBETA

4) B BaKyyMe U B BEIIECTBE CO CKOPOCTSIMH, OOIBIIIMMHI CKOPOCTH CBETA

A2. [leprop 3JI€KTPOMarHMTHOM BOJIHBI paBeH 1 MKc. J[JIMHA 3JIEKTPOMAarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. YacToTa 2IeKTPOMArHUTHOI BOTHBI HH(paKpacHoro mnyderns 210 .
[Tepuon KonebaHuit ATOM BOJIHBI PaBEH

1)5-108 ¢

2)2:10%¢

3)0,5-10"% ¢

4)2:-10"8 ¢

A4. BHyTpu KOHIEHCATOpa CO3/AaETCs



1) HEOAHOPOIHOE MAarHUTHOE TO0JIe

2) OAHOPOIHOE IIEKTPUUYECKOE TT0JIe
3) OMHOPOIHOE MAarHUTHOE TOJIE

4) HEOTHOPOAHOE IICKTPUUECKOE TOJIC

AS. B konebaTenbHOM KOHTYpE MePUOIUIECKI H3MEHSIOTCS
1) cuia Toka B pe3uctope

2) 3aps KaTylIKu

3) cuia Toka B KOHJIEHCATOpE

4) 3apsi1 KOHJIEHCATOPA U CUJIa TOKa

AG6. [Ipu ymeHbIIIEeHUN UHAYKTUBHOCTH KaTYIIIKH, BKIIOYEHHON B KOJIeOaTeIbHbIN
KOHTYD, IEPHOJ JIEKTPOMAarHUTHBIX KOJeOaHUM

1) He u3MeHuTCs

2) yMEHBLIUTCS

3) yBenuuuTcs

4) MOXKET KaK YBEIHUUTHCS, TAK U YMEHBIIUTHCSA

B1l. YcranoBurte cooTBeTCTBUE MEXKY HDU3NUECKUMU BeTMUYMHAMH U (hOpMYJIaMH, 110
KOTOPBIM OHU OTIPEJEISIOTCS.

OUBNYECKAS BEJIMUNHA

A) DHeprus KoHJeHcaTopa

b) [lepuon 37€KTpOMarHUTHBIX KoJieOaHUI
OOPMYJIA

1) 2nLC

3) g°/,C

4) 2m\LC

5) g/,LC

II Bapuanr.

A1.B 21eKTpOMarHUTHBIX BOJTHAX COBEPIIAIOT KOJIeOaHUs

1) mro0Oble YacTUIIBI CPEIbI

2) 3apsHKEHHBIC YaCTHIIBI

3) 2JIEKTPHUUYECKHE TOKHU

4) HanPSAKEHHOCTD IEKTPUUECKOTO MO M UHIYKIHSI MArHUTHOTO TTOJIS

A2. Ilepuoa 3J1IeKTPOMArHUTHOM BOJIHBI paBeH 1 Mc. [[JInHa 3J1€KTpOMarHuTHOM
BOJIHBI paBHa

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 xm



A3. YactoTta paiMOBOJIHEI 4+ 108 [Tepuon xonebanuii 3TOM BOJHBI paBeH
1)4-10% ¢

2)2,5:10% ¢

3)2,5-10% ¢

1)4-10° ¢

A4. KoHsieHCaTOp — 3TO YCTPOUCTBO

1) u1st HAKOTIIIEHUS PJICKTPUUYECKUX 3apsI0B

2) 115l CO3/IaHUSI DIIEKTPUYECKOTO TOKA

3) [uist U3BMEPEHUS IIEKTPUUECKHUX 3aPSI0B

4) nnst onpeeNieHus HalpaBJICHUS SJIEKTPUIECKOTO TOKA

AS. KonebareabHbIi KOHTYP COCTOUT
1) U3 KaTymku u pe3ucropa

2) U3 pe3ucTopa U HICTOYHUKA TOKa

3) U3 KaTylIKU U KOHAEHCATOpa

4) u3 pe3ucTopa u KOHAEHcaTopa

AG6. [Ipu yBenuyeHnn EMKOCTH KOHJIEHCATOpa, BKIIIOUEHHOTO B KOJI€OaTEIbHBII
KOHTYp, IEPUO]T DJIEKTPOMAarHUTHBIX KOJIeOaHUM

1) He U3MEHUTCS

2) YMEHBIIUTCS

3) yBeIM4IUTCS

4) MOXKET KaK YBEJIMUYHUTHCS, TAK 1 YMEHBITUTHCS

Bl. YcranoBure cooTBETCTBHE MEXKTY (DU3UICCKHUMHU BEIMYMHAMH U (hOpPMYJIaMH, T10
KOTOPBIM OHH OTPEACIISTIOTCS.

OU3BNYECKAS BEJIMYNHA
A) 3apsi koHaeHcaTopa

b) DHeprus karymku
O®OPMYVYIJIA

1) CU

2) U/,C

3) LI%/,C

4) UVLC

5) LI/,

Kontpommpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-1L.7.;

Kaoum Kk Tecram:

Bapuanr 1
| Ne Bompoca | A1 | A2 | A3 | A4 | A5| A6 | B1 |




MpaBuabubiii (3 |3 |1 (2 |4 |2 |B1,A3,b4
OTBeET

Bapuant 2

Ne Bonpoca Al | A2 | A3 | A4 | A5 | A6 | Bl

IpaBuabubiii |4 (4 (2 |1 |3 |3 |BLALBS
OTBET

Kpurepun onenku:

— «2» BBICTABISIETCS O0OyYJarOIIEMyCsI, €ClTi Habpas MeHee 2 0aioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 3 6aa,

— «4» BBICTABIISIETCS 00yUaroIeMycs, 3a 5-4 0aJLJIOB;

— «5» BBICTABISIETCS O0ydaromemycs, 3a 6oyee 6 6aoB.

3aganus 1 camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.
[IpeBparienue sHeprun B KoieOaTeILHOM KOHTYPE.
[lepro1 cCBOOOTHBIX ANEKTPUUECKUX KOJICOAHUH.

®opmyna TomcoHa.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.
BbIHYXI€HHBIE AJIEKTPUUECKUE KOJIeOaHN .

JoOpoTHOCTB K0JIe0aTEeIbHOTO KOHTYpA.

. EMKOCTHOE M MHJYKTUBHOE COMPOTHUBIICHUS IEPEMEHHOTO TOKA.
10 AKTHBHOE€ CONIPOTHUBJICHHUE.

11.3akon Oma aJ1s1 JIEKTPUYECKOM 1T MEPEMEHHOTO TOKA.
12.PaboTa 1 MOITHOCTbH MEPEMEHHOTO TOKA.

13.Pe30HaHC B 2JIEKTPUYECKON TIETTH.

14.TlepeMeHHBIH TOK.

15.I'enepaTop nepeMeHHOro TOKa.

16.Tpancdopmartopsl.

17.Toku BBICOKOI 4acCTOTBHI.

18.Ilonyuenue, nepenaya u pacrnpeaesieHue JIEKTPOIHEPTUH.
19.CxopocCTh 3JIEKTPOMarHUTHBIX BOJIH.
20.271eKTpOMarHuTHOE T0JI€ KaK 0COOBIN BUJT MATEPUH.

oCcoNOOR~ODE

MaremaTudecKkoe ONnrMcaHue IIponcCcCoOB B KoJIeOaTeTLHOM KOHTYPC.

21.9JICKTpOMaFHI/ITHBI€ BoJIHBI. CBOMCTBA SJICKTPOMArouTHBIX BOJIH.

22.Bubpatop I'epia.

23.OTKpBITHIN KOJIEOATEIBHBIN KOHTYP.

24 N306petenue paauo A.C. [TonoBbIM.

25.ITonstre o paguocessu. [Ipunnun pagnocsssu. [Ipumenenue
3JIEKTPOMATrHUTHBIX BOJIH.



Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U MPABWJIBHO JAHBI ONPEEICHUS U PACKPBITO COAECP/KaHNE ITOHATUH, BEPHO
VICITOJIB30BaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIIOICHUH,
OIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAHbI paHEE TPHUOOPETECHHBIC 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHKE MaTeprala

B OCHOBHOM IPAaBUJILHO JTaHBI ONIPEEICHHUS MOHITHI U UCIIOJIH30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSTCIIHLHBIN

oTpeIeNICHHUS TTOHATUI HETIOJHBIC, IOMYIIICHBI HE3HAYUTEIbHBIC HAPYIICHHS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAaHUHI
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUSIX

MIpaBUJIbHBIC M YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (TTO3UIIHs
MMOHUMAIOITUH)

Otmetka «3»

YCBOEHO OCHOBHOE COJIepKaHHMe yueOHOIro MaTepualia, HO U3JI0kKEHO (hparMEeHTapHO,
HE BCET/la MOCIEA0BATEIbHO

OnpeieJICHNs] MOHATUN HEJOCTATOYHO YETKUE

HE KCIOJB30BaHbI B KAUE€CTBE JOKa3aTEIhLCTBA BHIBOABI U 000OIIEHUS U3
HaOJII0JICHUM, TOMYIIEHBI OITUOKY MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTPEJICIICHUE TTOHSITUIA

MPABWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (IMo3uLus KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4EeOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JIOTYIIEHBI TPYOBIE OITMOKY B ONPEICTICHUH TIOHSITHH, PU UCTIOJIb30BAaHUU
TEPMUHOJIOTUH.



KonTpoubnas pabora Ne 4
ITo pa3zneny «KoJsie0anusi 1 BOJHBD)

Bapuanr 1
1. I'py3 maccoii 450 r coBepiiiaet kojieOaHus Ha MPYKUHE )KECTKOCTHIO
0,5 xH/m. Haiitu nepuos, coOCTBEHHYIO M IMKJINYECKYIO YaCTOTY MEXaHUYECKUX
KOJIe0aHMil.
2. B xonebaTenbHOM KOHTYpE 3aBUCUMOCTb CUJIBI TOKA OT BPEMEHH 3ajjaHa
ypaBHerueM i=0,55in10°xt. HaifT aMIUINTY Xy CHIIBI TOKA, IEPHOA, COOCTBEHHYIO U
UKIIMYECKYIO YACTOTY AJIEKTPOMArHUTHBIX KOJICOAHMIA.
3.Jlogka kayaeTcsl B MOpPE Ha BOJIHAX, KOTOPbIE PACIPOCTPAHSIOTCS CO CKOPOCTHIO 6
Mm/c. Pacctosinue Mexay ABymst ObKalIMMu rpeOHSAMU BOJIH
24 M. KakoBa yacToTa yJapoB BOJH O KOPITYC JJOAKU?
4. I3MeHeHne TOKa B aHTEHHE paiuonepeaaTdnka MPOUCXOIHUT M0 3aKOHY
i=3c0s(1,4*10°%). HaiiauTe IIHHY H3TydacMOii 3eKTPOMATHUTHOI BOJIHBL.
5. [louemy neTy4rie MBIIIH JaKe B MOJHOM TEMHOTE HE HATBHIKAIOTCS Ha MPENATCTBUE?

Bapuant 2
1. JlnuHa HUTK MaTeMaTudeckoro masitHuka 4 M. Halitu nepuos, cOOCTBEHHYIO U
HUKJIMYECKYIO YaCTOTy MEXaHWYeCKuX kosiebanuii Ha JIyHe, eciii yCKOpeHue
cBoGoaHOrO Magenus Ha JIyne pasuo 1,62 m/c’,
2. YpaBHeHue Kojebanuii HanpspkeHus umeet Bua u=40cos25nt. Haittu ammutyay
HaIPsHKEHUS, IEPUOJ], COOCTBEHHYIO U IUKINYECKYIO YACTOTY AJIEKTPOMArHUTHBIX
KOJICOaHMIA.
3. UenoBek, crosiuii Ha Oepery Mopsi, OIPeIeNn, YTO PACCTOSTHUE MEKITY
CJIEIYIOUTUMU JPYT 3a APYroM rpeOHsIMH BOJH paBHO 8 M. Kpome Toro, oH
MOACYMTAN, YTO 32 | MUH MUMO HETO MpOILIo 24 BOJHOBBIX TpeOHs. Onpenenure
CKOPOCTb PacCpOCTPaHEHUs BOJIHBI.
4. I3MeHeHre TOKa B aHTEHHE paIuoNepeIaTunKa MPOUCXOIUT MO 3aKOHY
i= 0,3 sin (5,7*10°t). HaiixuTe [UIMHY H3/TydacMOi IEKTPOMATHHUTHO# BOJTHBI.
5. MHOTOKpaTHOE 3X0 MOKHO YCIbIIIATh B ropax. [louemy?

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu ouenku:

- «5» cTaBUTHCS 32 PaOOTY, BHITIOJIHEHHYIO MOJTHOCTHIO 0€3 OIMUOO0K M HET0YETOB.

- «4» cTtaBUTHCA 3a padOTY, BBHIMIOJHEHHYIO MOJHOCTHIO, HO TIPW HAJWYUHA B HEH HE
Oomnee omHOM TPyOOH M OFHOM HErpyOoi OMMOKHA U OJHOTO HEaouYeTa, He OoJiee Tpex
HEJIOUETOB.

- «3» CTaBUTHCSA, €CIH CTYACHT NMPaBUIHHO BBITIOJHWI HE MEHee 2/3 Bceil paboThl win
JTONyCTHJI He Oojiee OJHOW TIpyOoil ommOKHM M JABYX HEIOYETOB, HE Oojiee OJHOU
rpy0ooil u omHON HerpyoOoi omuOku, HEe OoJjiee Tpex HEerpyobIXx OImMOOK, OIHOM
HETpyOoil OIMOKH U TPEeX HEIOYETOB, MPU HATUINH 4-5 HEJOUYETOB.

- «2» CTaBUTHCS, €CIU YHUCIIO OMMOOK M HEAOYETOB MPEBHICHIO HOPMY OILICHKH «3»
WM TIPaBWJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.



JlabGopaTopHbie padoThI

JlaGoparTopnasi pabora Ne 12

N3yuenne padorsl onHOGa3HOr0 Tpanchopmaropa

Heap padoThl: YyCBOUTH NpPaKTUUYECKHUE NPUEMBI JTAOOPATOPHOIO MCCIIEAOBAHUSA
onHodazHoro TpanchopmMaTopa METOIOM XOJOCTOro Xo/a (ombIT XX) B KOPOTKOTO
3ambIkaHusi (ombIT K3), CHATH BHENIHME XapaKTEPUCTHKU TpaHcopmaTtopa mnpu
pa3IMYHBIX THUMAaX Harpy3o0K.

TEOPETUYECKUE CBEJIEHUS U PACUETHBIE ®OPMY.JIbI

1. HASHAYEHME, YCTPOUCTBO n HPUHIAIIL JIEMCTBUS
TPAHC®OPMATOPA

Tpancpopmamop [ 3TO cTaTUYECKHH SJIEKTPOMAarHUTHBIA amnmapar, OpenHa-
3HAYEHHBIM MJI1 TpeoOpa3oBaHUs IEPEMEHHOTO TOKa OJHOTO HamlpsKeHHs B
IIEPEMEHHBIN TOK IPYTOro HAPSKEHUS TOU K€ YaCTOTHI.

TpancpopMaTtopsl HAXOIAT HIMPOKOE MPUMEHEHHUE JJIA NEpEAadn U pacupeeaeHus
DIIEKTPUYECKON DHEPIrUU, Ul Pa3IMYHBIX TEXHOJIOTMYECKUX LIEJIEU U A NMUTaHUA
Pa3IMYHBIX LENEHd Ppaauo-, JJIEKTPOHHO-BBIYUCIUTEIBHON W  TEJICBU3UOHHOMN
anmnaparypsbl, yCTPOUCTB CBSI3U, aBTOMATUKH, TEJIEMEXaHUKHU U T. 1.

[TpuHuun nevictBusi TpaHC(HOPMATOPOB OCHOBAH Ha SIBJICHUM B3aUMHON MHAYKIIUH,
KOTOPBIHN SABJISACTCS CIEACTBUEM 3aKOHA 3JICKTPOMAarHUTHOW nHaykunu dapases:

dol
e 07, )

! —das
TJ€ €j — 3.J1.C. DIICKTPOMAarHuTHOM UHIYKIIUHU, @Pg — MAarHUTHBIN MTOTOK.
[ToTokOM BEKTOpa MAarHUTHOW MHAYKUHMH B (MarHUTHBIM MOTOKOM) 4Yepe3 Majyro
wiomaaky dS Ha3pIBaeTCs CKaaspHas pU3UUecKas BEIMYMHA, paBHAS

—

dig [ B1dScos[] [] BdS 2)
IJIe 0L — YTroJI MeX1y BeKTopamu B u n - HOPMaJIbIO K murormasake dS.



Puc.1. [ToTok BekTOpa MarHuTHOM MHAYKIKUK B uepe3 manyro
Ioaaky ds.

[ToTok BekTOpa MarHUTHOM MHAYKIMHU DB yepe3 MPOU3BOJIBHYIO IOBEPXHOCTD S
paBeH CyMMe IIOTOKOB Yepe3 MaJible TUIOIAJKI, Ha KOTOpPbIE pa30uBaeTCs
OoJbILIas IOIMIA/b.

—

B 7 BdS 3)

Ha pucynke 1, a) wu3oOpakeHa DdJIEKTPOMArHWTHAs cxeMa OJHO(A3HOTO
IBYyXOOMOTOYHOTO TpaHchopmaropa, a Ha pucyHke 1, 0) — ero ycioBHOE
rpaduueckoe 0003HaAUYCHHE.

PucyHok 2. — DnexkTpomMarauTHas cxema oaH0(ha3HOTo ABYyXOOMOTOYHOTO
TpaHchopmartopa (a) u ero ycioBHoe rpaduyeckoe oboznaueHue (0)

Tparchopmarop cocToUT M3 JBYX OOMOTOK, TepBUYHOM 1 u BTOpHYHOW 2,
pa3MEIIEHHBIX Ha 3aMKHYTOM (heppOMAarHUTHOM MAarHUTOMPOBOAE 3, KOTOPBIN s
YMEHBIIICHUSI TOTEePh OT BHUXpeBhIX TOKOB Dyko HabpaH w©3 JTUCTOB
anekTpoTexHudeckor ctanu tonmuHor (0,35 9,5) MM, nerupoBaHHOM KpEeMHHUEM.
MaraHuTonpoBOJl CIYXHUT Ui YCHUJICHHS MarHUTHOW CBSI3M MEXIYy OOMOTKaMH
Tparncopmaropa, T. €. ISl YMEHBIICHHS MOTEPh MArHUTHOTO ITOTOKA,



CO3/1aBa€MOI0  IEpBUYHONM O0OMOTKON TpaHchopmaropa. [lpum mnoaximroueHuu
nepBUYHON 00MOTKH 4-X TpaHchopMaTopa K CETH NEPBUYHBIN TOK Iy, IPOXOIS TIO
e€ BUTKaM W;, BO30YKJaeT B CEpACUHUKE CUHYCOMIaJIbHbI MArHUTHBIN NMOTOK @
= @psinlit, toe [1 = 201f [] yrioBas yacToTa MUTAIOIIEro HanpspkeHus Uy (puc.l).
OTOT MOTOK, MPOHU3bIBAsA BUTKU NEPBUYHON U BTOPUUHOM OOMOTOK, HABOJAUT B HUX
OJIC:

eDDn(EHeDDnGCD 3)

1 1 4 2 2 4t
['ie Ny 1 N, YUCIIO BUTKOB B IEPBUYHON U BTOPUYHOM 0OMOTKAX COOTBETCTBEHHO.
Otnomenne DJIC mepBuuHOM 00MOTKHM TpaHchopmaropa k IC BTOpUYHOU ero
OOMOTKH, pPaBHOE OTHOIIEHHIO COOTBETCTBYIOIIMX YHCEI BUTKOB OOMOTOK,
Ha3BIBAIOT K02 Puyuenmom mpancpopmayuu Tpancpopmaropa

k [ el_D E‘ (4)
€2 n2

Takum o6pazoM, kordhduireHT Tpanchopmanuu TpaHchopMaropa €CTb OTHOIIIEHUE
O1C ero oOMOTOK WM OTHOIIEHHWE YHUCET BUTKOB 3THX 0OMOTOK. B macmopte
TpaHchopmaTopa OOBIYHO YKa3bIBAIOT OTHOIIEHHWE HOMHUHAIBHBIX HAMpsHKECHUN B
pexxume xonoctoro xoxa U;,/U,,, kotopoe mpaktudecku paBHO oTHorreHuo DJIC,
TaK Kak TpU Pa30MKHYTOW BTOPUYHOM OOMOTKE HANpsDKEHHE, MPUIIOKEHHOE K
NEPBUYHON 0OMOTKe, mouTu neiukoM ypaBHoBemmuBaeTcs ee IJC (U1, [ e1 ), a

BTOpHYHOE HamnpspkeHue paBHo Bropuanoi DJ[C (U2 [1 €2 ). [loaToMy BbIpakeHue
JUTsl KO3 duLreHTa TpaHCHOPMALIMK MOXKHO MEePENucaTh B BUJIE:

oY M (5)
2x n2
CrnenoBatenbHo, k03P duiimeHT Tpanchopmaluu paBeH OTHOIIECHUIO HAIPSKEHUIN
Ha 0OMOTKax MpH X0JOCTOM X0 TpaHchopmaropa.
[Ipu pabote Tpanchopmaropa, B MEPBUYHOM OOMOTKE 3SJEKTpUUYECKas SHEPrus,
noTpedisiemMass M3 CETH, IpeoOpa3yeTcsi B SHEPrHI0 MArHUTHOTO IIOJIS, a BO
BTOPUYHON OOMOTKE, HAa0OOpOT, SHEPTrHsi MArHUTHOTO TIOJIsI TpeoOpasyercs B
IEKTPUUECKYI0, OTJAaBacMyi0 3aTeM (B OCHOBHOM) TMOTpeOUTENI0 (Harpyske).
Hebomnpmass dacTh MOIMHOCTH TepseTcs B camMoM TpaHchopmarope. Ilpu
HOMUHAJIHHOM PEXHUME MOIMHOCTh TMOTEPh B OOMOTKAX ¢ MAarHUTOMPOBOJC
TpaHchopMaTopa HEBEJIUKa, MOATOMY TpaHC(HOPMATOPhI OOBIYHO MUMEIOT BBICOKHIA
KII, nocturaromimii (98—99) %.
Takum obOpaszoMm, B TpaHchopMaTope MpeoOpas3yroTcs TOIbBKO HAMPSHKCHUS] U TOKH.
MomHoCTh k€ (M3-3a MajbIX MOTEPh Ha HAarpeBaHWE OOMOTOK M MarHUTOMPOBOJA
TpaHchopMaTopa) MPAKTHYECKH OCTAETCS MOCTOSHHOM, T. €. MOXKHO CYHTATh, YTO
11U1 U I2U2 . CnenoBarensHo,

Ul_g IZ_D I’lD (6)
ko 17 n2



WUrtak, Toxku B o0OMOTKax TpaHcopmaropa OOpaTHO MPONOPLUOHAIBHEI
HanpspKeHUsIM. TOK TNepBUYHONM OOMOTKHM TpaHcopmaTtopa HpH OTKIIOUEHHOM
NOTpPeOUTENE SIEKTPOIHEPrUun (BTOPUYHAST OOMOTKA Pa30MKHYTA) SIBJSIETCS TOKOM
XOJIOCTOTO XOAa. DJEKTpUUecKass cxemMa OOMOTKH TpaHc(opmaTopa MPEACTAaBISET
co00# Mocaea0BaTeNIbHO BKIFOUEHHBIE AKTUBHOE CONPOTHUBIICHHE R M MHAYKTHBHOE
COIPOTHUBJIEHUE X|, T.€. CONPOTUBJICHUE MPOBOJA OOMOTKU €€ UHAYKTUBHOCTh. TOK,
MPOXOMSIIANA TI0 OOMOTKE, CO37aeT BOKPYTr ce0s MarHuTHOE IIoJie, KOTOpOe
MPOHU3BIBAs IJIOLIAIb BUTKOB OOMOTKH, CO3/1a€T MAarHUTHBIN MOTOK. IlepeMeHHbIit
BO BpPEMEHH TOK CO3JaeT MEPEMEHHbII MarHUTHBIA TOTOK M COTJACHO 3aKOHY
®dapazest, BO3HUKAET 3.7.C. CAMOUHAYKIMHU. OTINYUE OT 3.4.C. UHIYKIUU COCTOUT B
TOM, YTO B ATOM CJIy4a€ MarHUTHBIN MOTOK CO3/a€TCs HE BHEIIHUM HCTOYHUKOM
MarHuTHOTO MOJIsI, a CAMUM TOKOM. Torja MarHuTHbIA MOTOK MPOMOPLIUOHAIIEH TOKY
U PaBEH:

Og O LOI, (7)
rie L — HasepIBaeTCs MHIYKTUBHOCTHIO. Bo3HMKaroMIas 3.11.C. B 0OMOTKE paBHa:
eDCDdDB o dEh g db )
dt dt dt

3HaK MUHYC O3HAYaeT, 4To 3.7.C. CAMOMHAYKIUHU MPEMSITCTBYET U3MEHEHHIO Toka. Ha
puc. 3 okaszaH MepeMeHHbIN TOK, TEKYIIUN Yepe3 KaTyIIKy HHIyKTUBHOCTHIO L.Eciun
B IIETIHM TIPIIIOKEHO TiepeMeHHoe Hanpspkenue U = UgCOoS wt, To B Hel ToTedeT
MIEPEMEHHBIN TOK, B PE3YJIBTATE YETO BOBHUKHET 3./1.C. CAMOUHAYKIHH. Toraa 3aKkoH
OmMma 1151 paccMaTpuBaeMoOro y4acTKa e UMEET BUJ. TaK Kak BHEIIHEE
HaIpPsHKEHUETTPUITOKEHO K KaTYIIKE UHIYKTUBHOCTH, TO

U U coslt [ L(l u Ldl DU cosOtIdt, U coslt DJ__dl 10 (9)
0 dt 0 - dt
[Tociie MHTErPUPOBAHHMS, TTOTYUHM:
I [ UisinDt Dg cos([ It [ Q) (10)
L L 2

Benmnunna ol umeer pazmepHocTh OM M Ha3bIBAETCS PEAKTUBHBIM HHIYKTHBHBIM
conpotuBiieHueM R | = wL. CpaBuenue Boipakenuii (9) u (10) mpuBoauT K BHIBOMY,
4yTo majeHue Hanpsbkenus U omepexaer mo ¢ase Tok |, Tekymuii uepes Karyluiky,
Ha [1/2, 9T0 1 1MOKa3aHO Ha BEKTOPHOU auarpamme (puc. 3, 0).

a f

‘u ]
el =u rd
Puc.3. a) -oneKTpudeckas Uemb ¢ UACaIbHON MHIYKTUBHOCTEIO; 0) — BEKTOpHAs

AauarpamMma TOKa M HAIIPSKCHUA Ha KaTYHIKE HHAYKTUBHOCTH.

B onexTpoTexHHWKE CHHYCOMJAIbHBIC BEIUYMHBI 3aMEHSIOT KOMILIEKCHBIMHU
YUCJIaMH, UCTIONB3Ys hopMyy Ditnepa:



el Dcosl] [ jsinll, ede j O, [011 (11)
Torma  MHAYKTUBHOE COIPOTHUBIICHHME C YYETOM YyIJla MOBOPOTA Ha 90° B

KOMIUIEKCHON (hopMe 3aIlMChIBACTCS CIAEAYIOUIIM 00pa3oM:
Yu- U U
| O OLe  0L(cos90 I jsin90 ) [J jrL (12)

3meck Touka Hajy X[ - O3HAYAeT, 4TO 3TO BeKTop, moBepHyThii Ha 90° mpoTHB

4aCOBOM CTPEJIKH.
Ha puc.4 aktuBHOE CONpOTHBICHHE R BKIIOYEHO TIOCIEIOBATEIBHO C
WHJYKTUBHOCTHIO L.

Puc.4. BextopHas nuarpamma HanpsbKeHUN Ha TOCIIEI0BaTEIbHO BKIFOUECHHBIX
conpotuBieHus: R 1 uHIyKTUBHOCTH L.

Btopoe nmpaBuiio Kupxroda rinacut: anredpandeckas cymma najieHuN HanpsoKeHUN B
KOHTYpE paBHO airedpandyeckol cymme »5.a.c. Torga 3HAYeHHE HANPSHKCHUS,
MOIBOJTMMOTO K TpaHCHOPMATOPY B PEKHME XOJIOCTOTO XOJa, B COOTBETCTBHH CO
BTOPHIM TpaBmwiioM Kupxroda ais nepBU4HON 0OOMOTKU, MOKET OBITHIIPEICTABIICHO
KaK CyMMa BEKTOPOB:

U]_- O E.]_ [ Ri lg [ j)-(]_ lo . (13)

rie R; — akTHBHOE CONpPOTUBJICHUE NEPBUYHOM OOMOTKH; Xi— HWHIYKTUBHOE
COIPOTHBIICHUE MEPBUYHON OOMOTKH, O0OYCIOBICHHOE MOTOKAMHU pacCesHus; jX; -
jwlL— KOMIUIEKCHOE COMPOTHUBICHUE WHAYKTUBHOCTH L, KOTOpO€ yUYWUTHIBA€T TOT
(aKT, YTO HAMPSDKCHHE HA MHAYKTHBHOCTH omepexaer Tok Ha 90°. Torga momHoe

COIPOTHUBIIECHNE TOCIIEI0BATENBHO BKIIOYEHHBIX R 1 L paBro: Z [ \R® + X3 kaxk
MOKa3aHo Ha puc.4.

2. ONNPEAEJEHUE NAPAMETPOB TPAHC®OPMATOPA

Jns onpenencHus kodpuIMeHTa TpaHchopmanuu K, a Takke mapameTpoB CXEMBI
3aMeleHust (puc. 2) U MOoTepbh MOIIHOCTH B TpaHCHOPMATOPE 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 X; [] aKkTUBHOE U MHAYKTUBHOE CONPOTUBIICHUS IEPBUYHON OOMOTKH;

e R N2 R, uX 5]

1 n? X, [J mpuBEeAEHHBIE K UUCTY BUTKOB IEPBUYHON OOMOTKHI

aKTUBHOE U MHAYKTUBHOE CONPOTUBIIEHUSI BTOPUYHON OOMOTKU;
e Ry [J akTHMBHOE CONPOTHUBJICHUE HAMarHU4YMBAIOLIEH BETBH,
00yCJIOBJIEHHOENOTEPSMH MOLTHOCTH B CTaJIbHOM MarHUTOIIPOBO/IE;
e Xy L[| UWHIYKTMBHOE CONpPOTHBIICHUE HAMAarHUYMBAIOUIEH  BETBH,
00yCJIOBJIEHHOE OCHOBHBIM MarHUTHBIM IIOTOKOM;

o 71 [ n2 Z, [ MIPUBEJICHHOE K YUCTTY
BUTKOB NEPBUYHOMN 0OMOTKH
COMPOTHUBJICHUE HATPY3KH;
e U5l I nU, u 15! [l,/n [J mpuBeaeHHbIE K YUCITY BUTKOB IEPBUYHOM
00OMOTKH
BTOPHYHOE HANPSKCHUE U BTOPUYHBIN TOK.

ITapameTpsl TpaHcopMaTOpa B pekuMe X0J10¢Toro xoaa (XX).

OneIT XOJOCTOTO XOAa TpaHcpopMaTropa MPOBOJUTCS C IENBIO OINPEACICHUS
koddduimenTa TpaHchopmaru K, MarHuTHOro moroka @,, a Takke IMOTePh
MOIITHOCTH P, B cep/ieyHnKe MarHUTOIPOBO1a MPU HOMUHAIBHOM PEKUME.

Ao
'”} iﬂ Hu ‘GJ
iXody

(\".ﬁ'” Rody I
el Z

-

; Ry
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Puc.5. Cxema nepBu4YHOI OOMOTKH TpaHcopMmaTopa W BEKTOpHAas AUarpaMma
HaIIpsHKEHUM Ha Hel B pexuMe XX.



[Ipu onvime XX K nmepBUYHON 00MOTKE TpaHChOpMaTopa MOABOIUTCS HO-MUHAIBHOE
HarpspKeHue (puc.S)
U1y D UEL D 2110, (14)

rae
Z1 DR L
JX1 [J momHOe CONpPOTUBIICHUE MTEPBUYHON OOMOTKH.
[lpu sTom BropuuHas oomoTka pazomkHyTa (l; = 0) m HampsbkeHue Ha €€
saxumax Uo [0 Uog U Eo.
N3mepus Hanpsokenue Uz, Tok lg m aktuBHyr0 Mommuocte P [l LZR U
npeHeOperasi MaJeHUEM HaIpsDHKEHUs Ha MepBHUYHOM oOMOTkKe Zilo (BBHIY ero
HEeOOJBIIOTO 3HA4YeHUs 1Mo cpaBHeHUIO ¢ DJIC Ey), T. €. MONIb3ysCh YNPOUIEHHOM
cxeMo¥ 3amMerieHus TpancgopmaTopa pu XX (puc.3, a u 6), ONPeeIIsIOT:

— ko3 pureHT Tpanchopmauu:

k 0 Eq/E2 OU1, /U2 (15)
— MapaMeTpbl HAMarHUYMBAIOIIEH BETBU CXEMBI 3aMellleHUs TpaHchopMaropa
60 Uy, [y, Ry O P /14, XOD\/Zf)D%‘; (16)

— IOTEpU MOIIHOCTU INpu XX, Ha3blBAEMbIC nomepsamu 6 cmaau Py, KOTOpbIE
3aTPayMBalOTCS B OCHOBHOM HAa HAarpeB MarHUTOINPOBOJA OT ACHUCTBUSA BUXPEBBIX
TOKOB U IIUKJIUYECKOTO IMepeMarHMuuBaHus ctanu, T. €. Po [ Py

IHapameTpsl TpaHchopMaTopa B peknMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBU4YHONM OOMOTKU TpaHCPoOpMaTopa M BEKTOpHAs Juarpamma
HaIpsKeHU Ha Hell B pexume K3.

[Tpu onvime K3 (puc. 6) B OTJIMYUE OT ONACHOT'O aBapUHHOTO KOPOTKOTO 3aMbIKAHHSI
TpaHchopMaTopa, BOZHUKAIOUIETO CIy4yailHO pu padoTe npu HanpsokeHud U, [ U,
, K IEpBUYHON OOMOTKE MOJBOJAAT TAKOE OHWKEHHOE Harl-
psoxenue U, [1 U, (menbiuee Hanpsbkenus Uy, B 8...20 pa3 B 3aBUCUMOCTH OT TUIA
¥ MOUIHOCTH TpaHcpopMaTopa), Ip1 KOTOPOM B €ro 0OOMOTKaX yCTaHaBIUBAIOTCS
TOKH, PABHBIE COOTBETCTBYIOIIMM HOMUHAIBHBIM 3HAYCHMSIM:
I, OS, /Ulm l,, OS, /UZH 1 nly, (17)
N3mepus Hanpspkenue U,, TOK |y, 1 aKTUBHYIO MOLTHOCTb Py, OIIPEesIOT:
— nmapaMeTpel cxembl 3amenieHuss npu K3 TtpanchopmaTtopa (mosib3ysich
YIPOIICHHON CXeMOH 3aMelieHu s, puc. 6, a):

Z. OU /g, R OPA1Z; X, O \/ZZDRZ, (18)

1n K K
rae
Z, ]

RZEOX2 R ORDORD u X 0OX 0XO
COOTBECTCTBCHHO ITOJHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakTuBHOE cornpoTusiieHust K3 tpanchopmaropa;

— "anpsokenue K3 (puc. 18.4, 6), BeipakeHHOE B MPOIICHTAX,
U, (1) =100U,/Uy,;

— notepu MoIHocTH npu K3 tpancdopmaropa (nomepu 6 meou)
P, UP,.

3. BHEIIHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBHCHMOCTD HANPSHKEHUS Ha 3aKMMaX BTOPUYHON OOMOTKH IPU U3MEHSAECMOM
Harpy3ke oOT Toka Harpy3ku, T. e€.U, [ f(l,), HocuT Ha3BaHue eHewHell

xapakmepucmukuy TpaacpopmaTopa.



BropuuHoe HanpshkeHHE (CM. pUC. 2), paBHOE

1, L OU My, R.OPIZ: X, D*/z2 1 R?,

H K K

Uog DEp UZ212 DE2 O(Ry L jXo)I2 UU»pg 1Z
21

(19)

IpU YBEJIMYEHUHM TOKA HArpy3KH YMEHBILIAETCS KaK 3a CUET YBEIMYEHUS MaJCHUS
HanpsbkeHus Z; |, Ha ero BTOpu4HOM 00MOTKE, Tak U 3a cuéT ymenbieHus IJC E;
(BclieACTBME  HEKOTOPOTO  YMEHBIIEHUS  MarHUTHOIO  MOTOKa @  1pH
COOTBETCTBYIOIIEM yBenu4eHUu Toka |;). OnmHako, TpuU aKTUBHO-EMKOCTHOM
Harpy3Ke Mpy yBEeJIMYEHUHU TOKa Hanpsikenue U, yBeanunBaeTcs.

BHelHne XapakTEepUCTHUKU MOTYT OBITh pacCUMTaHbl W MOCTPOEHBI, UCXOIS U3
MAacMopPTHBIX AaHHBIX TpaHchopmaropa (cM. Tabn. 1), a Takke MyTEM MPSMOTO
u3Mepenus Hanpsbkenus: U, v Toka |, npu n3MeHeHuH Harpy3ku Z,.

Heab padoThl: U3YyYUTh YCTPOMCTBO, MPUHLIUN PabOTHI, HA3HAYEHUE OAHO(GA3ZHOTO
U TpaHc(opmaTopa; yCTAaHOBHUTH 3aBUCHMOCTh MEXIY HAMPSOKCHUSIMH U TOKaMH B
NEPBUYHOM W BTOPUYHOM 0OOMOTKax TpaHchopMaTtopa; onpeaeianTb KodGPuimeHT
TpaHchopmai oJHOo(Pa3HOro TpaHCHOpMaTopa;

Onucanue yCTaHOBKH.

Ha pucynke 7 npuBeaensl (hoTorpadus yCTaHOBKU U €€ cXeMa.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html

R9
R10

0)

Puc.7. a) — poTo ycTaHOBKH ; 0) — EKTpUUECKas cxema.

VYcraHoBka coCTOMT U3 JabOpaTOpHOTO aBTOTpaHchoOpMaTopa pPEryIUpyeMoro
(JIATP) 1, mynbTuMeTpOB 2, 17151 U3MEPEHUS HANPSHKEHUM U TOKOBHA MEPBUYHOMN U
BTOPHYHON OOMOTKax TpaHchopMaropa 3 W TEPEKIoYaTeNsl peKUMa pabOThI
TpaHchopmartopa 4.

B naGopatopHoli mpeaycMOTpPEHO TpU pekruMa padoThl TpaHcpopmartopa.

1. Pexxum xomocToro xoja (moJjioxeHue nepexirogaress X X),
2. Pexxum KOpoTKOro 3aMbikanus. (moyioxeHue nepekntovarens K3),



3. Pexxum paboThI 101 HArPY3KOH (IOJI0KEeHHs nepektrouaress 1-10).
B kauectBe mcciaegyemoro tpanchopmaropa ucnoaszyercs TII-112-4 ero
OCHOBHBIC XapaKTePUCTHKH MPUBEICHBI B TabmuIe 1.

Tabnuua 1.

HomunaneHoe Hanpsbkenue B mepBuuHoi oomotke (Uy), B | 220422

YacToTa nepemeHHOro ToKa, 't 50+0,5
MouiHoCTh HOMHHAIbHAS, BT 7,2
Tok nmepBuyHON 00MOTKH B pexkume xojioctoro xoaa (ly) 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 CONIPOTHUBIICHUE MTepBHYHON 00MOTKH (R1), OM 540
AKTHUBHOE COIPOTHUBIICHUE BTOpUIHON 00MOTKH (R7), OM 3,19

3KCHepI/IMeHTaJIbHaSI qacTb.

[lepen HavamoMm paboOThI, B MPUCYTCTBUE MpenogaBaresis, yoeaurech B
MPABWIBHOCTH COOPKU U MOJKJIFOYEHUST YCTAHOBKHU.

[lepexmrouarens pesxnuMa padoThl TpaHchopMaTopa MEPEBECTH B PEKUMXOIOCTOTO
xoja (XX).

YcranoButs Ha JIATPe MuHMManbHOE BBIXOJHOE HampspbkeHue. JJist aToro
HeoOxoaumo pyuky JIATPa noBepHyTh 10 IPOTUB YaCOBOW CTPEJIKH 10 YIOpa.

BKJIIOUNTH YCTAHOBKY B CETb.

BKIIFOYUTH MyJIBTUMETPBI.

BuuMmanue nepea J100bIMH M3MEHEHUSIMH T10JI0KEHUS TEPEKII0YATE PeKUMA
padoThl TpanchopmMaTopa. a TAKKe Nepea 3aBeplieHrneM padoTbl, HE00X0AMMO
ycranapauBath Ha JIATPe MmuHNMAa/IbHOE BbIXOHOE HANIPSKEHUE

Pe:xxuMm xoJ0cTOro xoaa.

Bpamas pyuky JIATPa noOelitech Ha mnepBUYHON 0OMOTKE TpaHchopmaTopa
HOMHUHAJILHOTO HaNpspKeHus (cM. Tabmuiry 1). 3HaueHue HanpsuKeHUsT GUKCUPYIOTCS
10 TIOKa3aHusIM MyJibTuMeTpa Bl.

B Tabnuny 2 3aHecure 3HAYCHMs] HAMpsDKEHUHW Ha TEPBUYHON M BTOPUYHOU
obmotkax Tpanchopmaropa (U; u U,), a Takke TOK NPOTEKAIOIIHUKN O TEPBUYHON
oomortke |1 MA.



Ta0muna 2.

Ul, B Il, MA |1, A U2, B PXX; Bt io, % k cosS L[]

[IpousBeauTe 3aMOJTHEHUE OCTABIINXCS STYEEK TaOIUIIBI.

1. Borluucnure kodQPUIIMEHT YCUJIEHUS MO TOKY B MPOIEHTaX IO
OTHOIIICHUIO K HOMHUHAJILHOMY TOKY TpaHc(opMaropa:

] IO
i 0 Y 100% (20)

3

2. kod(duimeHT Tpanchopmauu

ko B g1

Eo Uo

3. MOITHOCTh XOJOCTOTO X0aa Py, paBHas MOITHOCTH TETUIOBBIX TOTEPH B
CepJICYHHKE M3-3a TUCTEPE3NCA U BUXPEBBIX TOKOB P,

8 . IAB Dlp cm (22)
4. xos(ppuuueHT MolHOCTU TpaHchopmaropa

(21)

|_)
cosl] [J —0

23
U1y lo (23)

PesxxnM KOPOTKOTO 3aMbIKAHUS.
[TepeBeauTe nepekitovaTelib 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 Aj.

3a”ecuTe B TaOIUIYy 3 3HAYEHUS HAMPSIKEHUS U TOKA MEPBUYHON OOMOTKH, aTaK xke
TOK, TPOTEKAIOIIUI TI0 BTOPUYHOU OOMOTKE.

Ta0muna 3.

Ul! B Ill A |21 A PK31 Br UK3%1 %

Brruncnute MomHocTh Tpanchopmaropa B pesxkume K3 Pys, KoTOpas paBHa
MOILHOCTH, UAYIINX Ha HATPEB METHBIX OOMOTOK P,

OJKR OAROP

Rz UHERUIBOE (24)
BI)I‘{I/ICJII/ITC HaHp}I}KeHI/Ie KOpOTKOFO 3dMBIKAHHUA B % I10 OTHOLIICHUIO K
HOMHUHAJIbBHOMY HaIIPsDKEHUIO TIEPBUYHON 0OMOTKH TpaHcopmaTopa.



U %o 10100 (25)
K3
H1l Y—

—Pexxum padoThI 01 HATPY3KOM
[lepeBequTe nepexioyaTesb pexuma padboThl TpaHchopmaTopa B nosioxkeHue 1.

Bpamas pyuky JIATPa nmoGeiitech Ha mepBuuHON 0OMOTKE TpaHc(opMaTopa
HOMUHAJIBHOTO HAIPSKEHUs. 3HaUYCHUE HANPSHKEHUsT (PUKCUPYIOTCS 1O MOKa3aHUSIM
MynbTUMETpa Bl.

3aHecuTe IOKa3aHus MYJIIBTUMCTPOB B COOTBCTCTBYIOIIHC STYCHKH Ta6JII/IIJ;BI
4.

Tab6auia 4.
N U,B | I, [I,A [UyB |l A Py, P2, 1,% |cos [,
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 KIIJ[ Tpanchopmaropa oT akTUBHOM MOIIHOCTH
BropuyHorr oOomotku ([ (P,)) W BHEHIHIOW XapaKTEPUCTUKY TpaHchopmaTtopa
(Ua(1,)). KI1[ Tparcdopmaropa BEIYHCISCTCS TIO CIICAYIOMICH Gopmyie:

DDF’2D I2R2

(26)
P — 42R=FRom IRy

KoHTpoJibHBIE BONPOCHI:

1. 3akon ®apasnes. MarHuTHbBIN MTOTOK.



Toxu @yko u crmocoObl KX YMEHBIICHHUS B TpaHCPOopMaTOpax.
Onpenenenre MHAYKTUBHOCTH U €€ (opMyJia s 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?

Kontponmupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun oneHku:

— OueHka «5» CTaBUTBCS, €CIIM YYalllMiCs BBIOJHSAET paboTy B IOJHOM O0BEME C
COOMIOICHHEM HEOOXOJMMOM IOCJIEIOBATEIbHOCTH TPOBEACHUS OIBITOB U
U3MEPEHHI;  CaMOCTOSITEJIbHOM  pallMOHAJIbHO  MOHTHPYET  HEOOXOAMMBbIE
000py1I0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHSIX U peKUMaX, 00ECIIEUNBAIOIINX
MOJTyYeHHUE TMPABUIIBHBIX PE3YJIHTATOB M BHIBOJOB; COOMIOAAET TPpeOOBAHUS MTPABIII
0e30MacHOCTH TPy/Aa; B OTYETE MPaBUIBHO M AKKypPaTHO BBIMOJIHAET BCE 3aIUCH,
TaONUIBI, PUCYHKH, YEpPTEXH, TpadUKH, BBHIYMCICHUS; MPABHIHLHO BBITOJIHSACT
aHaJIN3 TTOTPENTHOCTEM.

— OueHka «4» CTaBUTCS, €CIU BBIIIOJHEHbl TPEOOBAHUS K OLIEHKH «5», HO ObLIM
JOMYUIEHbl JIBa-TPU HEI0YeTa, He Oojee OJHOM Herpy0oil OIMOKA M OJHOTO
HEeJ04eTa.

— Onenka «3» cTaBUTCS, €ciaM padoTa BBINOJHEHA HE IOJHOCThIO, HO 00beM
BBIMIOJJTHEHHOM YacTH TaKOB, IO3BOJISIET MOJYYUTh TNPaBUIbHBIE PE3YJbTaThl U
BBIBO/JIbI: €CJIU B X0/1€ ITPOBEJICHUS OIbITa U U3MEPEHUM ObLIN TOMYILIEHBI OINOKH.
— Omnenka «2» cTaBUTCS, €clid pa0oTa BBHINOJHEHA HE MOJHOCTbIO M 00bEeM
BBIMIOJTHEHHON YacTh pabOT HE MO3BOJIAT CHENaTh MPaBMIIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUUCICHHUSI, HAOIIOIEHUSI TPOU3BOIMINCH HEMPABUIIBHO.

Pa3nen 5. OnTuka
Tema 5.1. IIpupona cBera

¥Ycrubiii onpoc (YO)

1. Kakyro npupoay umeer cBetr?

2. Jlaiite onpeaenaeHue JIMHbI CBETOBOM BOJTHBI.

3. C Kakol CKOPOCTBIO CBET PAaCIPOCTPAHAETCS B BAKyyme?

4. ChopmynupyiTe 3aKOH NPSIMOJIUHEHHOTO PaCIPOCTPAHEHUS CBETA.



5. Yro Takoe cBETOBOM JTy4u?

6. UTo Ha3bIBAIOT YIJIOM NaJeHUA? YTIOM OTPAKECHUS?

7. ChopMynupyiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIOMIICHHSI CBETA.

8. UTo Ha3bIBAIOT a0COJIIOTHBIM (OTHOCUTEIBHBIM) MMOKa3aTEIeM MPETOMIICHHUS?
9. UTo Ha3bIBAIOT IPEACIBHBIM YIJIOM MOJHOTO OTPaKEHUA?

10. B ueM paznuure coOuparomux U pacceMBaroOUuX JTUH3?

11. Kakas 11nH3a Ha3bIBa€TCA TOHKOM?

12. YUto Takoe GoKycHOE paccTOSHUE JIMH3bI, ONTHYECKAas CUJIa JINH3bI?

13. Kak ocy1miecTBisieTcsi HOCTPOEHUE H300paKeHUs IPEIMETOB B JIMH3AX ?

14. Hanummre Gpopmyiy TOHKOU JTHH3BI.

15. ITouemy rna3 — ontuyeckas cucrema?

16. Kakyro nmuH3y Ha3bIBAKOT JTYTIOW?

17. UeMy paBHO YIJI0BO€ YBEJIMYEHHUE JIYIIbI?

18. 13 KakuX ONTHYECKHUX AIEMEHTOB COCTOMT MHUKPOCKOII?

19. Ot yero 3aBUCUT YBEIMUYEHUE MUKPOCKOTIA?

20. [lafiTe moHATHE pa3perniaroneld CrrocoOOHOCTH ONTHYECKOT0 mpubdopa.

21. V3 KkakuX ONTUYECKUX FTEMEHTOB COCTOUT TEJIECKOI-pePpakTop?

22. HanummTe BeIpaKe€HUE JJI YTIIOBOTO YBEJIMUEHHUS TeJecKona-pedpakropa.

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun ouenku:

Otmetka «5»

IIOJTHO PACKpPBITO COACPKAHUE MaTepuraa

YETKO W MPABUIIBHO JIaHbI ONPEJEICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIH30BAHbI paHee TPUOOPETEHHBIE 3HAHUSI.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIep)KaHUEe MaTepHrasa

B OCHOBHOM IPaBWJIBHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

ONpeIeSICHHs TTOHSATUN HETOJHBIE, TOMYIIEHbI HE3HAUUTEIbHbBIE HAPYILICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIBIITHNE HETOYHOCTH IIPH UCIIOJIH30BAHUHT
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
dbparMeHTapHO, HE BCET/Ia TTOCJIeI0OBATEIHHO



OTIpEJICIICHHS TIOHSATHIA HEIOCTATOYHO YETKHE

HE WCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U OOOOIICHHS U3
HAOJFOICHUM, TOTYIIEHBI OIMTMOKH TIPH UX U3JI0KCHUH

JOTYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJIb30BAaHUHM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECIECHUE MOHATHM

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOSIIETO 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 OMMOKHU B ONPEAEICHUN MTOHATHM, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

3aganus 1y caMocTosiTeIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

TouyeyHbII HICTOYHUK CBETA.

CKopocTh pacipoCTpaHEHHUS CBETA.
3aKOHBI OTPAXKECHUS U TIPEJIOMIICHHS CBETA.
[Ipunuun ['roirenca.

[TosnHOE OTpakeHue.

JIMH3EIL.

[TocTpoenue n300pa>keHus B INH3AX.
dopMyia TOHKOU JIMH3BI.

. YBeJIWYCHHE JTUH3HI.

10.I'1a3 kak onTUYeCKast CUCTEMA.
11.0OnTryeckue mpuodOpHI.

12.Cwuna cBera.

13.0OcBenéHHOCTh. 3aKOHBI OCBEILIEHHOCTH.

©CoNoORWNE

Kontponupyemsie komrnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepuu ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJIEpIKaHUE MaTepuaia

YETKO M MPaBUJILHO JaHbI ONPECTICHUS U PACKPBITO COJIEpKaHUE TTOHITUI, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BAaHbI PA3IMYHbIE YMEHUS, BHIBOJIBI U3 HAOIIOJCHUH,
OTIBITOB

OTBET CAMOCTOSITEIHHBIN, UCITOJIH30BAHBI PaHEE IPHUOOPETCHHBIC 3HAHMSI.



OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia

B OCHOBHOM IPAaBUJILHO JIaHBI ONIPEACIICHUS TTOHATUN U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OnpeieSICHHs TOHSATUN HETIOJHBIE, TOMYIIEHbl HE3HAYUTEIbHbBIE HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIICHUIX

MIPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOINIETO XapaKkTepa (MO3UIIUs
TTOHUMAFOIITU )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEpKaHUE y4eOHOIro MaTepuaia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

ONpeIeJICHNS TOHATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JIOMYIIIEHBI OITMOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MPABUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (O3S KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIEp>KaHHE Y4EOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI Ha BOMIPOCHI HABOSIIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JONYIICHBI TPyObIe OMMOKY B ONPEASICHUN ITOHATHH, IPU UCTIOJIb30BaHUH
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI

NucTpyknnonHas kapra K JadoparopHoi padore Ne 13

Tema 3aHaTHA: OIMPCACICHHUC ITOKA3aTCJIA IIPCIIOMIICHNA CTCKJIIA ITPHU ITOMOIIHN
MHUKPOCKOIIA.

b 3aHATHA: ONIPEACIIUTD IOKA3ATENb IPEJOMIICHHS IPO3PAYHBIX TIIIACTUHOK
U3 Pa3IM4YHbIX MAaTEPUAJIOB.

Ilepen HauaI0M 3aHATHS HEOOXOAUMO 3HATH: 3aKOH MPEIIOMIICHHSI CBETA,
MPUHITUT pabOThl MUKPOCKOTIA.

ITocjie oOxOHYAHUS 3aHATHS HEO0XO0IUMO YMETDb: OIIPCACIIATD ITOKAa3aTCIIb
MMPCJIIOMJICHHA CTCKIIA.

OO6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.



Conep:xxaHue u Teopusi.

B ocHOBe NpUMEHAEMOro METOa JICKHUT SIBJICHUE KaXKYIIErOCs YMEHbIIICHUS
TOJIIVHBI CTEKJISIHHOM MJIACTUHKY MIPU pacCMaTpPUBAHUU CKBO3b HETO MpeaMeTa-
METKHU Ha HUYKHEW MOBEPXHOCTH CcTekIa. CxeMa MpOoXO0KICHUS ITydKa JIyden uepes
IJIACTUHKY MOKa3aHa Ha PUCYHKE.

|7 4
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CymiecTByeT CBSI3b MEXKY NEUCTBUTEIBHOW TOIIMHON H uccieayemoit
IJIACTUHKH, KAXKYILIEUCS TOJIIMUHONW U IIOKA3aTeJIeM IIPEJIOMIICHHS CTEKIIA.

Y CTaHOBUTH 3Ty CBSI3b MOKHO U3 PACCMOTPEHHUS XOJa JIy4el OT TOUKHU A uepe3
CTEKJISIHHYIO TJIacTUHKY. [Ipu 3TOM npemaraercs, 4To riia3 HaxoauTCsl Ha TOU
HOPMAaJIH K IJIOCKOCTHU IUTACTUHKHU, KOTOPAsi IPOXOJUT YEPE3 TOUKY A, U Ty4YOK

ny4deit AB coCTaBIsIeT ¢ HOPMaJIbIO MaJTblid yroy 4 .

V3kuit ny4yok Jiyueid 4B nocie npeaomMieHus Ha IpaHulle pa3jiesia IBYX Cpel

BBIXOJUT U3 IJIACTUHKU B BO3JyX U COCTABJISIET C HOPMAJIBIO U €€ IIOBEPXHOCTH

yroi %2 . DToT yroi cBsi3aH ¢ yriaoM 4 gepes MoKa3aTelb MPEIOMIIEHHUS N
sing _1

tak: S1h2 71

HabmrogaTento kaxeTcsi, 4TO pacCMaTPUBAEMbIN MTy4OK JTydeld UCXOJIUT HE U3

TOYKU A, a U3 TOUKHU A1, IPUTIOTHATON Ha HEKOTOPYIO BbicOTy AA;. PaccMmarpuBas
TpeyronbHuku ABC u A1BC, MOXXHO HamucaTh, 4TO

H_tg3
BC=H tgg- BC=htgi ;ou £ tgi
HpI/IHI/IMaSI BO BHUMAHHUC, YTO YTJIbI 5 n 4 MaJibl, MOKHO OTHOIIICHHUEC TaAHI'CHCOB

n==
3aMCHUTDb OTHOIICHUCM CHHYCOB 9TUX YIJIOB, T.C. IIOJYYHUTH BBIPAKCHUC! h .

Takum 00pa3om, U3MEPUB TOJIIUHY MJIACTUHKUA U KaxKyuryrocs Toauuny (h=h; -
h1) MOKHO HaifTH MTOKa3aTeb MPETOMIICHHS CTEKIIA.



Onucanue yCTAaHOBKH BUPTYAJILHOM J1a00PAaTOPHOIl padoThlI.

OnpeAeAeHHe NOKA3AaTEeAs NPEAOMAEHHSA
NpU NOMOLLLM MUKPOCKONQA

9KCH€pI/IMeHTaJIBHaH
YCTaHOBKa

IIpEACTABIICHA HA
pucyske. B nesom
HIKHEM YTIIY
IIPEACTABIICHA ITAHEIb
«TapaMeTpoB
IIJIACTUHBD», B KOTOPOU
MOYKHO MEHSTh
3HadyeHue H u h. IIpaBee
HaXOJUTCS MaHEIb
BbIOOpa MaTepuana
IJIACTUHKH, HAaM
MOHAI00UTCS MaTepual
TOJIBKO CTEKJIO. B
KpaiiHEM JIEBOM YTy
HaXOJUTCSl OKOIIKO MOKA3bIBAIOIIEE TO. YTO OYJET BUIHO B MUKPOCKOII MPHU
M3MEHEHHE MapaMeTPOB YCTAHOBKHU. A UIMEHHO KPAaCHBIA U CUHUI KPECT.

Marepmaas!
Napamerpbl yCTaHOBKM S CTekAD

H= s -t ress

py6uH

h= 718 v mm CAMO3

AeA

Hcnonp3ys mpeacTaBIeHHYIO YCTAaHOBKY, TOCTUTACTCS 1I€TTh MOCTaBICHHOU
1abopaTopHOil pabOThI

IL1an BbINOJIHEHUS] 3aIaHMA:

1. Ilepeitnute mo cebuike https://www.youtube.com/watch?v=wyi80afJXSY u
MPOCMOTPUTE BUACOYPOK KOTOPHIH MOSCHUT, KAKUM 00pa30M MPOBOIUTCS
naboparopHas padoTa B peasIbHbIX YCIOBUSIX.

2. IMepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJHAUTE IMTOCIEI0BATEIILHOCTh JEMUCTBUU OITMCAHHBIX HUXKE.

3ananue 1. Onpeodenenue noxazamens npeioMieHus Cmexid.
1. 3amycTuTe BUPTyaabHbIN CTEH]I.

2. BriOepute maTepuan CTEKIIO.

3. 3azaiiTe TONIMHY CTEKISHHOM mnacTuHKH {7 B COOTBETCTBUH, C BAPUAHTOM
COBIIAJIAIOIIEM C TIOCJIeAHEH ITUdPON 1O CIUCKY T'PYIIIbI, OH HAXOIUTCS B KOHIIC
JIOKYMEHTA.

4. OnpenenuTh KaxXyIIylocs TOJNIUMHY N cTeKIsTHHOM macTuHKH. [lepemerias

yKazarenp - 70 MOJyYeHHs] YeTKOTO CHHETO KPECTa B OKOIIKE, 3aHECUTE
noka3anue B Tabauiy 1 —3to Oyzer h.



5. YcranoBute Ha 10 MM BepxHuii moka3atenb h, 1 U3MEHsIiTe, IepeMernias

yKazaTelb -*' 10 MOSBICHUS YETKOTO KPACHOTO KpecTa. 3auInTe TOKa3aHus
uHauKaTopa hy

6. [loBropuTe ONBIT ¢ ApyruMu 3HauyeHussMHA H.

f]:]k']:i, n An g,

MM %

Ne Matepuai H, mm| hy, MM | hy, MM

/o

1

TabnuuHble 3HAYEHUS TTOKa3aTeNel IPEeIOMICHUS] HEKOTOPBIX TBEPBIX TE

Ne i/m Marepuan n

1 Pyoun 1,76

2 Anmaz 2,42

3 Crekiio 15

4 Jlen 1,31

5 Cmrona 1,58

7. Cnenaiite BBIBOJL.

KoHTpoJIbHBIE BONIPOCHI:

1. Kak  cBs3anpl  mokaszatenb  MOPETOMIIGHHUS  CpPelbl HW  CKOPOCTh
pacnpocTpaHEHUs CBEeTa B HE?

2. Haueptute xoa Tydeil B MUKPOCKOTIE.

3. Utro Takoe aOCOJIOTHBIM TMOKa3aTeldb MpeinoMyieHus cpeasi? UYto oH

XapaKkTepU3yeT, OT YEro OH 3aBUCUT?

4.

ob6nyuarot? Ecnu 3aBUCHT TO Kak?

5.

3aBUCUT JI aOCOJIFOTHBIN MOKa3aTellhb BEIICCTBA OT TOT'O, KAKHUM CBETOM €TI0

OOBsicHUTE AJI1 4E€ro Haa0 U3MCPATH HATYpPaJIbHYIO BEJIMYMHY CTCKIIA.




HauvanbHnbie AAaHHBIC I10 BApHAHTaM K 3aJaHUAM

I'pynma H, mm

1 50

55

60

65

70

75

70

80

O| 0O N| O O & W D

85

=
o

60

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepuun ouenku:

— OneHKa «5» CTaBUTHCS, €CIM yYAUTUHCS BBIMOJIHAET pad0Ty B MOJHOM 00BbEME C
cOOJIIOICHUEM HEOOXOJMMOW TMOCIEJOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEPEHUN;  CaMOCTOSITEIbHOM  pallMOHAIBHO  MOHTHPYET  HEO0OXOJUMBbIC
000py10BaHUE; BCE OMBITHI MPOBOJIUT B YCJIOBUSX U PEXKUMaAX, 00ECIEUNBAOITUX
MOJTyYE€HHUE TIPABUIILHBIX PE3YJIbTATOB U BHIBOJOB; COOIIOIaeT TpeOOBAaHUS TTPABUII
0€30MacHOCTU TPYJa; B OTYETE MPABUIBHO U aKKYPAaTHO BBIMOJHSAET BCE 3aIKCH,
TaONHIIBI, PUCYHKH, UYEPTEKH, TpadUKH, BBIUYMUCICHUS; MPABUIBLHO BBIMOIHSIET
aHaJIN3 MTIOTPEITHOCTEN.

— OrmeHka «4» CTaBUTCS, €CJIU BBITIOJIHEHBI TPEOOBAHUS K OIEHKH «5», HO OBLIH
JOMYIIEHBI JIBa-TPU HEIoYeTa, He Oojee OJHONW HErpyO0oil OIMOKA W OJHOTO
HEJI0YeTa.

— Onenka «3» cTaBUTCA, eciii paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO 00BEM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TOJYYUTh MPABWIBHBIE PE3YyIbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OTbITAa U U3MEPEHUM OBLITN JTOMYIIEHBI OIUOKH.
— OrmeHka «2» CTaBUTCS, €Clu paboTa BBINOJHEHAa HE TMOJTHOCTBIO M 00BbEM
BBITIOJTHEHHON 4YacTu pabOT HE TMO3BOJIAT CAeiaTh MPaBWIHHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3BMEPEHUS, BBIYUCIICHHU S, HAOII0ACHUS TPOU3BOIUIINCH HEMPABUIIBHO.



Tema 5.2. BosiHOBOE CBOHCTBO CBeTA
YcrHblii onpoc (YO)

. Uto Ha3bIBalOT uHTEp(dEepeHimei ceera?

. Kakue BOIHBI Ha3bIBAIOT KOT€PEHTHBIMU?

. ChopmynupyiiTe ycinoBue MaKCUMYMOB U MUHUMYMOB UHTEphEpEHITUY.
. UTo Takoe onTUYECKHl U T€OMETPUYECKH ITyTh CBETa?

. Kak 00bsIcCHUTD 11B€Ta TOHKHX TJICHOK?

. Uto Takoe npocBeTIeHHAs ONTHKA?

. Uto Ha3pIBarOT nudpakmueii ceera?

. IIpu xakux ycnoBusix oHa HaboHaeTcs?

. O0bsacHuTe AUGPAKIUIO HA OJTHOM M.

0. ChopmynupyiiTe yciioBue TiIaBHBIX MAaKCUMYMOB P TU(PaKLIUU Ha pEIIETKE.
1. YTo noHUMAIOT MO pa3pelaroieil criocoOOHOCThIO MU(PAKIIMOHHON PEIETKHU?
2. Kakoii cBeT Ha3bIBalOT ecTecTBEHHBIM? [lonsipu3oBaHHBIM?

13. Chopmynupyiite 3akon bproctepa.

14. Kakue criocoObl Moy4eHUs MOJIIPU30BAaHHOTO CBETAa BaM U3BECTHBI?
15. Yo Ha3pIBAIOT AUCIIEpCHEH cBeTa?

16. Uto Takoe criekTp?

17. Kakue cymecTBYIOT JIMHUH CIIEKTPOB U3ITy4eHUs?

18. Kakwue BemiecTBa TatOT CIUIONIHON CIIEKTP?

19. Kakwue BemecTBa ar0T JIMHEHYATHINA, TTOJIOCATHIN CTICKTPHI?

20. Pacckaxxute 00 ynpTpadroIeTOBOM H3IYICHUN U €T0 CBOWCTBAX.

21. Pacckaxkute 00 nHGPAKPACHOM M3ITYYCHUH U €T0 CBOWCTBAX.

22. UTO Ha3bIBAIOT CIIEKTPAIHHBIM aHAIU30M?

23. Yto takoe ppayHrodepoBbl IUHUNA?

24. KakoBbI IPUPOJIa U CBOMCTBA PEHTTEHOBCKUX JTy4ei?

P PP O00NOWnAWN—

Kontponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;

Kpurepuu ouenku:

OtmeTka «5»

MIOJTHO PACKPBITO COJICPKAHUE MaTepHUaa

YETKO Y MPABWIBHO JIAaHBI OTIPEICIICHUS U PACKPBITO COJEpKaHUE TTOHSATHM, BEPHO
MCIIO0JIb30BaHbl HAYYHbBIE TEPMUHBI

JUTSL TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOCHUH,
OTILITOB

OTBET CAMOCTOSTENIbHBIN, UCIIOIB30BaHbl paHee MPUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEp)KaHKHE MaTepHuaia

B OCHOBHOM IPaBWJIHLHO JIaHbI ONIPEAEIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBI.



OTBET CaMOCTOSITSIIbHbBIMN

ONpEACICHUS TOHATHUI HETOJHbIC, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOBINE HETOYHOCTH MPH UCTIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MPAaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MOHUMAIOITUH)

OtmeTka «3»

YCBOEGHO OCHOBHOE COJIepKaHHe yueOHOIo MaTepraia, HO U3JI0KEHO
(dbparMeHTapHO, HE BCer/a MOCIe0BaTEIbHO

onpeieSICHUs] MOHATUN HEIOCTATOYHO YETKUE

HE MCIIOJIb30BaHbl B KAUE€CTBE JIOKA3aTEILCTBA BBIBOJIBI U O0OOIIICHUS U3
HaOJII0/ICHUH, TOMYIICHBI ONTUOKH MPU UX HU3JI0KESHUH

JOMYIIECHBI OITUOKA U HETOYHOCTH B UCTIOJIb30BAaHUHM HAyYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPaBUJILHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOISIIIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4EOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHBI IPYObIe OMMOKU B ONPEEICHUN MTOHATHM, PU UCTIOIb30BAHUU
TEPMUHOJIOTUH.

3aganus 1 caMocTosiTe/ iIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUIH)

Nurtepdepenius ceera.

KorepeHTHOCTb CBETOBBIX JIy4eH.
WNuTepdepeHius B TOHKUX TUICHKAX.

Koaena Herorona.

Hcnonb3oBanne nHTEpPEPEHIINN B HAYKE U TEXHUKE.
Hudpakuus cera.

Hudpakuus Ha menu B mapajuiesIbHbIX JTydax.
HudpakunoHHas penieTka.

. IlonsiTue o ronorpagumu.

10 [Tonsipr3anus nonepeyHbIX BOJH.
11.TTonsipuzaiusi cBeTa.

12.]1BoiiHOE Ty4YenpeaoMIIeHHE.

13.Tlonstpouasr.

14.lucnepcus cBera.

15.Buasl u3nyueHui.

oCoNOORLDE



16.Bunbl CiekTpoB.

17.CrexTpbl UCITyCKaHUS.

18.CneKTpbl TOTJIOICHUS.

19.CrnexTpalibHbIN aHAIH3.
20.YnpTpaduosnieToBoe U3IyueHHE.

21 .ndpakpacHoe U3IydeHHE.

22.PentrenoBckue ayun. X mpupojia u CBOMCTBA.
23.11lkana 31eKTPOMAarHUTHBIX U3ITYYECHUH.

Kontpomupyemsie komnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHBI ONPEJEIICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
UCITI0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTEeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BEIBOABI U3 HAOJIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIb30BAHbI paHEE IPHUOOPETEHHBIC 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHraia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

oTpeIeJICHHS TIOHATHUI HETIOJHBIC, IOMYIIICHBI HE3HAYUTEIbHBIC HAPYILICHHS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHN
HAyYHBIX TEPMUHOB WJIM B BBIBOIaX U 000OIICHUSIX

MPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOINIETO XapakTepa (Mo3uLus
MMOHUMAIOITUH)

OtMmetka «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOro MaTeprasa, HO U3JI0KEHO
(dparmMeHTapHO, HE BCeria mocie0BaTeIbHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHHS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIMOKH MPHU UX U3JI0KEHUU

JIOTYIIEHbI OITMOKHU M HETOYHOCTHU B UCTOJIb30BaHUU HAYYHON TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

IPaBUJIbHBIE U YETKUE OTBETHI HAa BOMPOCHI HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (o3UIMs KPUTHUK)

OtMmeTka «2»
OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO



® HE JIaHbl OTBETHI HAa BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYObIe OITMOKY B ONPE/ICTICHUU TOHSITHM, IPU UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

HNHcTpykunoHHas KapTa K JadopaTropHoii padore Ne 14

Tema 3aHsITHA: U3MEPEHUE JJIMHBI CBETOBOI BOJHBI C TOMOIIBIO TU(PPAKITUOHHON
pELIETKH.

Heapb 3aHATHSA: U3MEPUTH JUIMHY CBETOBOW BOJIHBI C MOMOIIBIO JTU(PAKIIMOHHON
PELIETKH.

l'[epe)I HAYaJIOM 3aHATHS He00X0JMMO 3HATh: YTO TakKO€ JJIMHA CBETOBOM
BOJIHBI, OIIPCACIICHHUC IIH(bpaKHHOHHOﬁ PCHICTKH U IIPHUHIUII €C JICHCTBUSL.

IHocie oxkoHYaHMS 3aHATHA HEOOXOAUMO YMeETh: ONPENCIATh JJIMHY CBETOBOU
BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Oo6opyaoBanme: koMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepsxkanue u Teopusi.

JudpakinonHas pemnieTka NnpeIcTaBisieT co00W COBOKYMHOCTh OOJIBIIOTO YHCIIA
OYEHb  y3KUX  TMapajyieNbHbIX  IeJiel,  pa3leNeHHbIX  HEempOo3pauyHbIMU
npoMexyTkamu. OOmas MmMpuHA MEAM W HENpOo3pavyHoOro MPOMEXYyTKa
Ha3bIBaeTCs MeprojoM pemeTku. Hampumep, ecnu Ha audpakiMOHHOW perieTke
umeetcss 100 mrpuxoB Ha 1 Mwm, To mepuon audpakinuonnoi pemerkn & =0,01
MM.

Ha pucynke npencrasieHa cxeMa xoja Jiydel uyepes pemerky. Jlyuu, npoxoasimue
yepe3 PpemIeTKy NEepPHeHANKYJISIPHO €€ IUIOCKOCTH, TMOMajaloT B 3payvyoK
HaOroaTeNns U o0pa3yroT Ha CeTYaTKE ria3a OObIYHOE M300paKeHWE MCTOYHHKA
ceera. Jlyum, ormbarornue Kpas IIeied penieTKd MMEIT HEKOTOPYH Pa3HOCTh
Xo/;a, 3aBHCAIyI0 oT yriaa ¥ . Ecom sTa pasHOCTh MPONMOPIHOHATBHA 42 |
rae 4 - Ieroe 4YMCiio, TO KaXkaas Takas Iapa Jiydeil oOpa3yeT Ha CeTYaTKe
M300pKEHHE WCTOYHHMKA, IBET KOTOPOTO OMPENEISETCS COOTBETCTBYIOIIEH
JUTHHOM BOJIHBI - .

S C MOTpsT CKBO3b pEIIETKY Ha HWCTOYHHK
\ QY Y Y cBera,  Ha0mogaTenb,  KpoMe  3TOTO
YR d UCTOYHHKA, BUUT pacrosoKeHHbIE

\\ ) | cuMMerpudHO TO 00€ CTOPOHBI OT HEro

nudpakMoHHbIe ceKTpbl. brivxkaiimas napa
cnekTpoB (1-ro mopsigka) COOTBETCTBYET
pa3HOCTH  XOJa JIy4ded, paBHOU A s




COOTBETCTBYIOIIETO TOHA. bonee ypaneHHas mapa CHEKTPOB (2-TO MOpSIKA)
COOTBETCTBYET Pa3HOCTH X0/ Jydei paBHON 2A W T.1.

BHemHuil BUJT yCTaHOBKH, JUIsl ONPEEICHNs JJIMHBI CBETOBOW BOJIHBI U300paKeH
Ha puc. 2.

Ha ontrueckoil ckaMbe MOXKET MEPEIBUTAThCS
 IUlacTMHA, B KOTOPOH MpOpe3aHa  IIeib

npsMonuHeHo  ¢opmel.  [lom  mienbio

yKperuieHa 1Kana ¢ jaeneHusmu.  lens
OCBEIIACTCA  JBJECKTPUUYECKOM JIAMIIOYKOM, MEXIy JIAMIIOYKOM H  IIEJIbIO
BCTaBJIACTCSI MOHOXPOMAaTHYECKUN CBETOPMIBTp. B IpyroM KoHIE ONTHYECKON
CKaMbHM YKpEIUIEH JiepKaTeslb P, B KOTOpBIM BCTaBIseTCS AUPPAKIUOHHAS
pemieTka. Eciim CMOTpPETh Ha OCBEIICHHYIO MOHOXPOMAaTHYECKHMM CBETOM IIENb
uepes gudpakimoHHyro pemerky, To kpome mend A£mo Gokam  BHmHBI
CUMMeETpUUHbIE n300paxkeHus ee. Kaxxaoe 6okoBoe AuGpakiIMOHHOE H300paKeHUE

CMelLeHO B CTOpoHy Ha Bennuuny A =54 = S,

Ha puc.2 uzo6paxkeHsl Jiyun, 00pa3yrolire n300paxeHHbIE 1IETH, OYEBUTHO:

o =PA_S

R R rpe R-paccrosHme OT pemerku 10 menu M.

ﬂ] Tax KaK

,ZIZI S B S ,ZIZZ yroa ¥ mai,

TO 4% MOXHO C

B I I I I | 1 1 1 1 IOCTaTOYHOU

4 3 2 1 0 1 2 3 4 CTEIIEHBIO

S TOYHOCTH

A 3aMeHUTh Si1Txp
Siny :‘—9
T.C. R,

CpaBHUBas MOCJIEAHEE BBIPAKEHUE C YCJIOBUEM IJIABHOTO JU(PPAKIUOHHOIO
MaKkCHMyMa @Sine =A&. rjojrygaeM pacyeTHY0 GOpMyIy:

_Sa

A
Rk |



Onpepenexve AnuHbl CBETOBOW BONHbI O nucanue
C NOMOLLIO AN PAKLMOHHON PeLLIeTKN YCTaHOBKH
BUPTYaJIbHOM
*& J1a60paToOpHOIi
padoThI.
||11|||m||urn( mr'pl *pwnlnm |um|n||£| 1||¥ 1 ‘l’lml n |Iu||l|n m 9KCHepI/IMeHTaJ'IBH
i |

10 (AR 1 TLTS [RTISTRTT FO (07 10 T T | e )

l as yCTaHOBKa
s e d =107 m

IIpeJICTaBJICHA Ha
pucyHke. B
KpallHEM HYKHEM
+  cnexkTp
KPACHBIA HpaBOM yrﬂy
sparkessit  TIAHEIIb «CIIEKTPY,
MO>KHO BBIOMPATH
o CBETODUIIBTP OT
PHOATOBBIN I(paCHOFO a0
(hroseTOBOTO.

BHI/I3y CJICBA pPACIIOJIOKCHA ITaHCIb «PAaCCTOAHHUC OT PCIICTKH 1O SKpaHa»,
KOTOPYIO €CJIN MCHATH MCHACTCA PACIIOJIOKCHUC PCUHICTKKY B OKHE BBIIIC CIIpaBa.
OxHO MOKa3bIBaCT KaK MCHSICTCS PacCIIOJIOKCHUC JIMHEHUKH IIpru IBUKCHHUN
OTHOCHUTCIIBHO PCUICTKH.

Il.1an BbINOJIHEHUS 3alaHUuA.

1. ITepeitnute o cebutke https://www.youtube.com/watch?v=VPE9is9f d0 u
MPOCMOTPUTE BUIACOYPOK KOTOPBIN MOSICHUT, KAKUM 00pa30M MPOBOIUTCS
nabopaTopHas paboTa B peasIbHbIX YCIOBHSIX.

2. [epeiinute mo ccewiike http://mediadidaktika.ru/mod/page/view.php?id=397

Y BBIITOJIHANTE MOCIEA0BATEIILHOCTD JIEUCTBUN ONNMCAHHEIX HIDKE.

3aganue 1. M3mepenue AJIMHBI CBETOBOM BOJIHBI C MOMOIIBIO TU(PPAKIIMOHHOM
PELIETKHU.

1. 3anmycTuTh BUPTYaJIbHBINA CTEHI.

2. [TomecTuTe KAy Ha pacCTOSIHUE R or nudpakiMOHHON pemeTku. Bo3pmuTe
MIOCJIEA0BATENBHO 3HaUCHHS R, B COOTBETCTBUH, C BAPUAHTOM COBIAJAIOIIEM C
nocneaHen uudpoi mo CrucKy TPYIIbl, OH HAXOIUTCS B KOHIIE IOKYMEHTA,

3. Beibepute cBeTOQHIBTp HAUMHAS C KPACHOTO, U TIO IIKAJIE IIUTKA,
paccMaTpuBaeMoil yepe3 pelieTKy, OMpeienuTe pacCTOSHUE OT IIETH J10
Ha0JIr01aeMoi JTMHUU 1-T0 mopska (paccTosiHue S ).

4. Pe3ynbTarhl U3MEepeHuii 3aHecuTe B TabauIry 1.

5. Te ke u3MepeHus MpoBeaUTE ISl Ty4er APYroro 1BeTa.

, _Sa

6. Onpenenurte JJIMHY CBETOBOM BOJMHBI  /2A JJIsl BCEX I[BETOB JTyueH M 3aHECHUTE
B TaOHILY.



[Topsinox PaccrosiHue ot pemeTku A0 Paccrosinue ot J[)TMHA CBETOBOI
v popes3u BOJIHBI
e — mKanel 41, M pop ,
CHEeKTpa IIKaJIbI 0 A L,107 y
muHAN S, 103
Vy
KIO| XK|3|T|C|D|K|O|X|3|T'|C|D
1

Cpennee 3HaueHue

JJINHBI BOJIHBI

7. CnoealTe BEIBOJI.

KOHTpOJ]bHLIe BOIIPOCHI.
1. Kakwue BOJIHBI Ha3bIBAIOTCS KOFepeHTHBIMI/I?

2. UYro HazwiBaeTcs Audpaxiueit ceera? OObICHUTE ITO SBJICHHUE.

3. KaxkoB nopsinok crnegoBaHus 1IBETOB B AU paKIIMOHHBIX criekTpax? Kakosa
OKpacka HyJIEBOTO MakCuMyMma?

4. Yem ornuyarorcsa Ju(pakiMOHHbIE KAPTUHBI TPU OCBEILIEHUH PEIIETKU
MOHOXPOMaTHYECKUM CBETOM U OeibiM cBeTOM? OOBACHUTE 3TU SIBJICHHUSL.

5. Uro Takoe unTepdepeHius ceera? Y4acTByeT JH 3TO SBJICHUE MIPU
o0pazoBaHUU TU(PPAKIIMOHHOTO CTIIEKTPa Ha SN WM pelieTke?

6. Kak ompenenuts JIHHY CBETOBOM BOJIHBI C TOMOIIBIO AU(PPAKIIMOHHON
pemeTku?

Hauanbnbie JAaHHBIC I10 BApHaHTaM K 3aJlaHUAM

I'pynna R, cMm

1 50

55

60

65

70

o O B W DN

75




8 80
9 85
10 60

Kontpomupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurepun onenku:

— OreHKa «5» CTaBUTHCS, €CIIU YUAITUHCS BBITOJHIET padOTy B IMOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJIUMOM IOCIEI0BATEILHOCTA IIPOBEJICHUS OIBITOB U
U3MEPEHUN;  CaMOCTOSTECIBHOM  pallMOHAIBPHO  MOHTHPYET  HEO0OXOJIHUMBbIC
000py1I0BaHKUE; BCE OIBITHI MPOBOJIUT B YCJIOBHUSAX U PEKUMaX, 00CCIISUNBAIOITUX
MOJTyYeHHE TIPABUIIbHBIX PE3YIhTATOB U BHIBOJOB; COOIIOIaeT TPeOOBAHMS TTPABHII
0€30IacHOCTH TPYJa; B OTYETE MPABUIBHO U aKKypaTHO BBIMOJIHIET BCE 3aIUCH,
TaOJIUIbI, PUCYHKU, YEPTEkKHU, TpadUKH, BBIYUCICHUS, NPABUIBLHO BBINOJIHSICT
aHaJU3 MOTPENTHOCTEMN.

— OneHka «4» CTaBUTCS, €CIIM BBIMOJHEHBI TPEOOBAHUS K OLEHKU «5», HO ObUIH
JOMYUIEHbl JIBa-TPU HEIOYeTa, He Oojee OJHOM HerpyOoil OIMOKA W OJHOIO
HeJ0YeTa.

— Ormenka «3» cTaBUTCA, €ciii paboTa BBIMOJHEHA HE MOJHOCTHIO, HO OO0OBEM
BBITIOJTHEHHOM YacTH TaKOB, IMO3BOJISET IMOJYYUTh MPABUIIBHBIE PE3yJIbTaThl U
BBIBO/IBI: €CJIM B X0JI€ MPOBEICHMS OTBbITA U U3MEPEHUM OBLIN JOIYIIIEHBI OIHOKH.
— OrmeHka «2» CTaBHTCH, €CAM padoTa BBINOJHEHA HE IOJTHOCTBIO M 00BEeM
BBITIOJTHEHHON 4YacTh paboT HE TMO3BOJIAT CACHaTh NMPABWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOCHUS ITPOU3BOIMINCH HEMIPABUIIBHO.

JlaGopaTopHbie padoThI
JlabopaTopHasi padora Ne 15

Leab padoThi: C MTOMOIIBIO HEOOXOIUMOT0 000pYyI0BaHUS HAOIIOAATH CIJIOUIHON
CIIEKTP, HEOHOBBIM, T€IIMEBBIN UIIA BOJOPOIHBIN.

OO0opynoBaHme: MPOEKIMOHHBIN anmnapar, CoeKTpaibHble TPYOKH C BOJIOPOIOM,
HEOHOM WJIU T€JINEM, BBICOKOBOJIbTHBIN UHAYKTOP, ICTOYHUK MUTAHMSL.



XO0[4 PABOTDI:

YcTpoucTBO ABYXTPYOHOrO
cnekTpockona

1. Oxyaap.

(8]

. 3purensHag TpyOa.

92

. O0beKTHB.

=

. Ilpmama.

)

. Kosmmarop.

6. Illens.
p

. MugpomeTpiieckIit BIHT.

YKpenum crnexkTpockon B WTaTuee Takum o6pa3om, YTobbl Wenb ero konnumaropa 6sina
pacnonoxeHa BepTUKanbHO. MNepea Wensio Ha PacCTOAHUM HECKOMbKUX CAHTUMETPOB
YCTAHOBUM 3/1EKTPUHECKYIO NAMIMOYKY Ha NOACTABKE TaK, YTO6b! €€ HUThL HaKaTUBaHUA
61112 HA BLICOTE WENW, U NOAK/IIOUUM NTaMNy Yepes PeocTaT K UCTOMHUKY TOKa.

Mocne 3TOro BKNKOUAM Namny U NPU NOTHOM Hakane Habngaem CNIOWHOW CNexTp
N3NYUEHUA HUTH.

3apucyem UBETHLIMU KapaHAalamMu KapTUHY CnekTpa, HaGningaemoro Hamm.

&n0e coe Goo July
. ) ' |

Hanpasum KONNUMaTOP CNEKTPOCKOMNa Ha CBETALWYIOCH NIOMUHECLIE
BUCSILLYIO Ha NOTONKe. PAcCCMOTPUM ee CreKkTp U 3apucyem ero B Te
Onuwem, YeM CNeKTp NIOMUHECLIEHTHOW NaMnbl OT/IM4AETCH OT CNE
namnbl HakanueaHus.




Mbi BUAUM OCHOBHbIE LBETa NO/Ty4EHHOIO CM/IOLWHOro CrnekTpa B
cnegyouwem nopagke: (puoNneToBbin, CUHNIA, TONYGOoiA, 3eneHblii, eNnTbIn,
OpaHXeBbli,KpacHbIN.

[aHHbIA CNeKTp HenpepbiBeH. 3TO O3Ha4YaeT, YTo B cnekTpe
npegcTaBneHbl BONTHbI BCEX A/IUH.

Takum o6pa3om, Mbl BbISCHWIW, YTO HarpeToe [0 BbICOKOW
Temneparypbl BeWecTBo, Haxogsueecs B TBEPAOM COCTOSHUN, AaéT
CNNIOWHOM CNeKkTp

400 500 6?0 790
I

MNepenpeMm K pacCMOTPEHMUIO CNEKTPOB Pa3InyHbIX rasos. AAns
3TOro BCTaBMM TPYOKY € uccnepyembiM rasom B aepxarenb
npuGopa AnA 3a)KMraHusa cneKTpasbHbiX TPYOOK M noaKnioymuMm
npuﬁop K MCTOYHUKY Hanps>XeHun.

Cnexmp godopoda: hmoneToBblit, ronyboil, 3eneHblil, opaHKeBbIii.

HauGonee AapKoil ABNAETCA OpaHXeBas NIMHUA CnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyG6oi, 3eneHbIii, MeNnTbii, KpacHbIi,
HauGonee ApKoOi ABNAETCH XKeNTas NUHUA.

400 450 500 550 600 700



HCOH

I-

Mbl BUAUM MHOXECTBO LIBETHbIX JIMHUIA, pasfefieHHbIX
LWUMPOKUMU TEMHbLIMU NMOIOCAMM.

Hanuuune nuHeiR4aToro cnekTpa o3Havaer, 4To
BeLeCTBO U3/ly4aeT CBET TO/IbKO BrosiHe
onpeaeneHHo ANIMHbI BOJHbI.

OCHOBbIBasiCb Ha HalleM OnbiTe, Mbl MOXXEM caenatb
BbIBOA, YTO /IMHENYaTbIe CNEeKTPbI Aal0T BCe BellecTBa
B ra3oo6pa3HoOM aTOMapHOM COCTOSiHUKU. B 3TOM
cny4yae CBeT U3/1ly4aloT aTOMbl, KOTOpPbIe NMpakTUYeCcKn
He B3auMoAelCTBYIOT APYyr C APYroMm.

N3onupoBaHHble aTOMbI U3/Ty4aloT CTPOro
onpegeneHHble A/INHbI BOJH.



HenpepbiBHbIA
CNEeKTP U3NyYeHHA
60-BaTHOM NamMnul
HaKaNMBaHMA
(sBepxy) w
NONOCAaTbIKW CNEeKTP
u3nyvyeHua 1l1-saTHow
KOMNAKTHOW
NIOMUHECUEHTHO W

namns! (BHK3y)
Dewesan

3ueproc6epera|o|.ua
A NIOMHUHeCUeHTHanA
namna

Cnexrp
CBETOAMOAHON
naMnel NOYTH
CNNOLWHOMKW, XOTH eCThb
HebGonbwon nposan

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;

Kpurepun onenku:

— O11eHKa «5» CTaBUTHCS, €CIIM yUYaIUNCS BBIMOIHIET pabOTy B MOJTHOM 00BEME C
COOJI0JIECHNEM HEOOXOIMMON TOCIE0OBATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHU;  CaMOCTOSITEIbHOW  pallMOHAJIBbHO  MOHTHUPYET  HEOOXOJUMBIEC
00OpyZI0BaHUE; BCE OMBITHI MMPOBOJIUT B YCIOBHUAX U PEKUMAX, 00ECTICUNBAIOIITIX
MOJIy4eHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOIOAACT TPeOOBAHMUS MPABUII
0e30macHOCTH TPy/a; B OTYETE MPABUILHO M AKKypPaTHO BBHITIOJHSET BCE 3aIUCH,
TaONHIBI, PUCYHKH, YEPTEXKH, TpadUKH, BBIYUCICHUS, MPABWIHHO BBITIOIHSCT
aHaJIN3 MTOTPEUTHOCTEM.

— OmneHka «4» CTaBUTCS, €CIU BBIMIOJHEHBI TPEOOBAHUS K OLEHKU «5», HO ObUIH
JIONYIIEHBI JBa-TPU HeIoYeTa, He Oojee OaHON HerpyOod OMMOKHM W OJHOTO
HeJ04eTa.

— Ormenka «3» cTaBUTCA, €cii paboTa BBIMOJHEHA HE MOJHOCThIO, HO 00BEM
BBITIOJITHCHHON YacTH TaKOB, TMO3BOJIICT TMOJYYHTh TPABHIBHBIE PE3yIbTaThl U
BBIBOJIBL: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIEHBI OITHOKH.
— OmeHka «2» cTaBUTCS, €CiM paboTa BBINOJHEHA HE TMOJHOCThIO U 00BEM
BBHITIOJIHEHHON 4acTu paboOT HE MO3BOJIAT CHIENIaTh MPABHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHMS, BEIYMUCIICHUS, HAOIIOICHUS PON3BOIUINCH HETIPABIIIBHO.

Tema 5.3. CnenuajibHasi TEOPUSA OTHOCUTEIBLHOCTH
YcrHblii onpoc (YO)

1. Chopmynupyiite 3akoH bprocrepa.
2. Kakue criocoObl moay4eHust MOISIPU30BaHHOTO CBETA BaM W3BECTHBI?



3. Uto Ha3bIBAIOT AUCHIEPCUEH CBETa?

4. Yrto Takoe crekTp?

5. Kakue CcyliecTByIOT JMHUN CIIEKTPOB UBITYUEHUS?

6. Kakue BemiecTBa JarOT CIUIONIHON CTIEKTP?

7. Kakue BeliecTBa Jar0T JMHEUYaThIH, TOJI0CAThIN CIIEKTPHI?

8. Pacckaxkurte 00 yiabTpaduoieTOBOM U3TYyUYEHUHU U €ro CBOMCTBAX.
9. Pacckaxute 00 MHGpaKpaCHOM H3JIyYEHUHU U €ro CBONCTBAX.

10. YTo Ha3bIBAIOT CEKTPAJIbHBIM AHAIA30M?

11. Uto Takoe ppayHropepoBbl TUHUU?

12. KakoBbI IpupoJa U CBOMCTBA PEHTTEHOBCKUX JTy4yei?

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepun onieHku:

OtMmeTKka «5»

TIOJTHO PACKPBITO COJIEP)KaHKUE MaTepuasa

YETKO W MPABWJIBHO JIAHBI OTIPEJICIICHHS M PACKPBITO COJEep KaHUE TTOHSTHM, BEPHO
WCITOJI30BaHbI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTeNbCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OIIBITOB

OTBET CAMOCTOSTEIIbHBIN, UCIIOIb30BaHbI paHEE MPUOOPETECHHBIC 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OnpeAeICHUs TOHATUI HEMOJHbIC, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHN
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uIus
TTOHUMAIOIITU )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIep KaHHe yueOHOro MaTepuasa, HO U3J10KEHO
¢dbparmMeHTapHO, HE BCEria MOCIe0BaTEIHHO

OTIpE/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MCIIOIH30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHHS U3
HAOJI0/ICHUH, TOMYIIEHbI OIIHMOKH MPH UX U3JI0KEHUH

JIOTYIIEHbI OITMOKHU U HETOYHOCTU B UCIOJIb30BaHUU HAYYHON TEPMUHOJIOTHH,
OTpeJeIeHUEe TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (o3UIMs KPUTHUK)



OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepuajia He PacKPhITO

HE JaHbl OTBETHI Ha BOIIPOCHI HABOASAIIETO M KOHKPETU3HPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONIPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TectupoBanmue (T)
I Bapuanr.

1. Uto Takoe cBeT?
a) 9TO U3JIyYEHHUE, PACIIPOCTPAHSIONICECS OT JIFOOBIX HArPEThIX TEJ;
0) 3TO M3My4YCHHUE, BOCIIPUHUMAEMOE TJIa30M, T.€. BUIUMOC H3TyUeHHUE.

2. B ueM cocTtouT 3HAUCHUE CBETA B HAIICH KU3HU?

a) ToJ ICHCTBHEM CBETA M TEIlJIa Ha 3eMJIe BO3HUKIIA KU3Hb;

0) cBET — CpEICTBO BUICHUS;

B) CBET — Ba)KHEMIIIEe CPEICTBO MO3HAHUS IPUPOJIBI;

I') CBET — aKTUBHBIA YYAaCTHUK PA3TUIHBIX (DU3NUECKUX SBIICHUA;
1) NeSTEILHOCTD YEJIOBEKA 3aBUCHMa OT CBETA.

3. Kakue kpymnHbie HaydHbIE OTKPBITUS 00sI3aHbBI CBETY?

a) OTKPBITHE 3aKOHOB JBUKCHUS TUIAHET;

0) OTKPBITHE CTPOCHHUSI KIJIETKU KUBBIX OPTaHU3MOB;

B) ONPE/ICIICHUE CTPYKTYPhI METAJIJIOB,;

I') onpeneneHrue XumMuaeckoro cocrapa CoJiHLIA U APYTUX HEOECHBIX Te.

4. I'eOMeTpUUYECKON ONITUKOM HA3bIBAETCA Pa3/eIl ONITUKH, B KOTOPOM. ..

a) U3y4aroTCs 3aKOHBI PACTIPOCTPAHEHHUSI B MPO3PAYHBIX CPE/lax CBETOBOM 3HEPTUU
Ha OCHOBE INPEACTABICHUS O CBETOBOM JIyYe€;

0) ri1yO0KO paccMaTpUBAIOTCS CBOMCTBA CBETA U €0 B3aUMOJCHCTBHE C
BEILECTBOM.

5. OCHOBOMOJIOKHUKOM KOPITYCKYJISIPHOUW TEOPHUH CBETa OBLI. ..
a) Pemep;

0) HerotoH;

B) MakcBeit;

r') ApUCTOTEIIb;

n) T'toiirexc.

6. JIBOWICTBEHHOCTh CBOMCTB (KOPIYCKYJISIPHO-BOJIHOBOM Jyaji3M) MPUCYIIA. . .
a) TOJIBKO CBETY;

0) TOTEKO MUKPOCKOMTUYECKUM TEJIaM;

B) 11000H (hopMe MaTepuu.



7. KTo BiepBBIE OMpeIei CKOPOCTh cBeTa?
a) MalikenbCoH;

0) lamunei;

B) Pemep;

r) ®uzo.

8. UeM 0OBsICHsIICA yCIIEX aCTPOHOMUYECKOTO METO/1a U3MEPEHUSI CKOPOCTH Tena?
a) newxenneM fOnurepa Bokpyr ConHiia;

0) MPOXOANMBIE CBETOM PACCTOSHMS ObUIH OUEHb BEIUKU;

B) TEM, YTO CBET JIIOObIEC PACCTOSHUS MPEO0JIEBAET MTHOBEHHO.

9. B ueM CylmHOCTh METO/Ia ONPEAEIIEHUs CKOPOCTH CBETA B OMbITe Du30?
a) JIJIs U3BMEPEHUS BpEMEHU PacIpOCTPaHEHUsI CBETA HCIIOIh30BaJIOCh
BpallaroLIeecs 3epKalio;

0) JUTst U3MEpEHUsI BpEMEHHU PacpOCTPAHEHUS CBETA UCIIOJIb30BAJICS
“npeprIBaTebh’ — Bpalllarolieecs 3y0uaToe KoJieco.

10. Yto Ha3pIBa€TCSI CBETOBBIM JIy4OM?

a) TeOMETPUUECKOE MECTO TOUYEK, UMEIOIINUX OJIMHAKOBBIC (Da3bl B MOMEHT
BPEMCHU;

0) TUHUS, YKa3bIBAOIIAsl HAMpaBJIeHUEe PacIPOCTPAHCHUS CBETOBOM SHEPTHH;
B) BOOOpaXkaemas JIMHUsI, MapalijiebHas GpPOHTY pacpoCTpaHEHUsI CBETOBOM
BOJTHBI.

11. Tens, oTOpoLIEHHAS! TPEIMETOM, OCBEIIEHHBIM MPOTSHKEHHBIM UCTOYHUKOM. . .
a) UMEET Pe3Kue OuepTaHusi, MOJOOHbIC OUepPTAaHUSIM MIPEAMETA;
0) OKpy>KEHa MOJYTEHBIO.

12. Ecnu styd nepexouT U3 ONTUYECKU MEHEE IIJIOTHOM Cpe/ibl B ONITUYECKH OoJiee
IJIOTHYIO, TO...

a) yroJ najeHus O0JbIIIe yriia MpeOMIICHUS;

0) yros majieHusi MEHbIIIE yTJIa TPEIOMIICHUS;

B) YroJI aJICHUs PaBEH Y1y MPEIOMIICHUS.

13. Tlouemy J1yd cBeTa Mpu NEPEXOEC U3 OJHOM CPENIbl B IPYTYIO MPETOMIISIETCS?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIEeTCSl HAIlpaBJICHUE CBETOBOTO MyYKa.

14. B kakoMm city4ae yroj najeHusi paBeH yriry IpesioMIeHUs ?
a) ecnu yrou najaenus 61m3ok k 90 rpamgycam;

0) ecnu yroJ MajieHusl paBeH HYJIIO;

B) €CJIM CKOPOCTH CBETA B ABYX CpPEAaxX PaBHBI.



15. Onpenenss riyOuHy Bogoema “Ha rias3”...

a) MBI TOYHO OIIpeIeTIsieM TIIyOuHY;

0) THO KaKeTCs HaM TTy0xe;

B) IHO Ka)KEeTCS BCET/Ia OJKe K HaMm, T.€. MeJbYe.

16. C kakoil puznuecKkoi XapakTEPUCTUKOMN CBSA3aHO pa3uyvKe B IIBETE?
a) ¢ JUTMHOW BOJIHBI;

0) C MHTECHCUBHOCTBIO CBETA;

B) C IIOKAa3aTesieM PEIOMIIEHUS CPEIbI;

') C 4aCTOTOM.

17. OT 4ero He 3aBUCHUT MOKA3ATENIb PEJIOMIIEHUS BEIIECTBA?
a) OT CBOMCTBA BEIIECTBA;

0) OT JJIMHBI BOJIHBI;

B) OT YaCTOTBHI;

I') OT yriia MPEIOMIICHUS;

1) OT CKOPOCTH CBETA.

18. IIpeameT kaxeTcss HaM O€JIbIM, €CJIU OH. ..
a) YaCTUYHO OTpakaeT BCE JyUH,

0) YaCTUYHO MOTJIOIIAET BCE JyUH;

B) OJJMHAKOBO OTPaXaeT BCE JIy4H;

') OAMHAKOBO MOIJIONIAET BCE JIYUH.

19. B dyem 3akitouaeTcs siBJeHUE UHTep(epeHIuu cBeTa?
a) B YCWJICHUHU OJTHOTO CBETOBOTO Iy4YKa JIPYyTUM;

0) B MOJIyYEHHUH CIIEKTpa OEJIOro CBEeTa;

B) B OTU0AQHUU CBETOM IPEMSATCTBUM;

T') B HAJIO)KCHUH CBETOBBIX BOJIH.

20. B yem 3akiroyaeTcs MPOCBETICHUE ONTUKU?
a) B YBEJIMYEHUHU BXOJHOTO 3payKa ONTHYECKON CUCTEMBI;

0) B YMEHBIIICHUU OTPAKEHUS CBETA OT MOBEPXHOCTH ONMTHUYECKOTO CTEKJIa;+

B) B MHTEPEPEHIIMHU CBETA HA TOBEPXHOCTH ONTUYECKOIO CTEKIIA;
I') B MOBBIIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKJIA;
1) B IPUMEHEHUH CBETO(PUIBTPOB.

II Bapuanr.

1. BriGepute BepHbiit oTBeT. Ecnu hokycHOE paccTosTHUE OJTHOM JIMH3BI JTTMHHEE,

YyeM JIpYroi, TO Kakas U3 HUX AacT OOJIbIIee yBeIuueHue?
a) lnuanodoxycHas

0) KopoTtkodoxycnas

B) O0€ mamyT OHO U TO )K€ YBEITUYCHHE



2. OT™MeThTe, KaKas U3 JIMH3, KOTOPBhIE UMEIOT (POKYCHBIC paccTostHUS 15 cM, 20 cm
u 25 cM, o01amaeT HanOOoIbIIEH ONTHYSCKON CHIION?

a)CF=15cMm
0) CF=20cm
B)CF=25cm

3. Beibepure ¢popmyiy, o KOTOPOH PacCCUUTHIBAIOT ONTUYECKYIO CUITY JIMH3HI:
a)v=1/T

6)D=1/F

B)R =U/I

r)q=Q/m

4. B KakuX €IMHHALIAX U3MEPSAIOT ONTHYECKYIO CUITY JTUH3bI?
a) Omax

0) BosibTax

B) Kanopusx

r) JuonTpusx

5. HalimuTe ontuueckuie CUIIbI JIMH3, POKYCHBIE PACCTOSIHUS KOTOPBIX 25 cM 1 50
CM.

a) 0,04 notp u 0,02 aotp

0) 4 nntp u 2 quTp

B) 1 anTp u 2 anTp

r)4 qntp u 1 qoTp

6. Ontuyeckue CUiibl TMH3 paBHbl 5 qnTp U § Antp. KakoBsl ux pokycHbIe
paccTosiHus?

a)2mul1,25m

0)20cmu 12,5 c™m

B)2cmu 1,25 cm

r)20mu 12,5 m

7. Jlnst TOro 4yTOOBI OTPAXKEHHBIH JIyd COCTaBIISLI ¢ magatomm yroia 40°, yron
NaJIcHNAs CBETOBOTO JIy4a JI0JKEH OBITh CIIECAYIOIIUM:

a) 20°

0) 50°

B) 40°

r) 25°

8. Onpenenure, KakuM OYJET OTHOCUTEIbHBIN TTOKa3aTellb MPETOMIICHUS ABYX
Cpel, eclid yroJdi najieHus paseH 60°, a yroi Mexay OTpaKE€HHBIM U
NPEJIOMJIEHHBIM JTydaMH paBeH 90°?

a) 1,5

0) v2



B) v3
r) 1,2

9. Bribepute, kakuM OyieT MOKa3aTeNb MPEIOMIICHUS BTOPOM Cpebl
OTHOCHUTEJIBHO MEPBOH, €CIIU MPU MIEPEXO0/I€ CBETA U3 TIEPBOM CPebl BO BTOPYIO
yroJ npenomiieHus paBeH 30°, a yroi najeHus B 2 pasa 0oJblie?

a) 1/v3

0) v2

B) 1,5

r) v3

10. BersicHute, yemy OyJeT paBeH yroJ NaJeHusl IpH Mepexo/ie CBETOBOIO JIyya B
ONTUYECKH MEHEE IUIOTHYIO CPely U3 ONTUYECKOW 0oJiee IIOTHOM?

a) yroJi najieHusi paBeH yrily IpeJoMIICHUs

0) cBET MPOXOAUT O€3 MPeIOMIICHUS

B) YIOJI MaJIeHUs1 OOJIbILE yTria MPETOMICHHUS

I') yroJl NaJIeHUsI MEHbLIE YIJla IPEJIOMIICHUS

11. CeToBo# 1yu nepexoauT u3 Boabl (n = 1,5) B Bo3nyx. Kakoe u3 nmpuBeeHHBIX
COOTHOILIEHU UMEET MECTO ISl yIiia IpesioMIIeHHs B, eciiu yron najaeHust paBeH
Bb?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mex 1y 3epkajioM U najaroimum JiydoM paseH 50°. Onpenenure, uemy
paBeH yrou (Tpaji.) OTpakKeHHs JTyda:

a) 55

0) 70

B) 35

r) 40

13. JIun3a 310:

a) MPO3pavHOe TEJI0, UMEIOIIIEe C IBYX CTOPOH TIaIKUE TOBEPXHOCTH

0) Te0, CTOPOHBI KOTOPOT'O OTHOJMPOBAHBI U OKPYTJICHBI

B) MPO3payvHOEe TEJIO0, OTPAHUYEHHOE CTOPOHAMHU, KOTOPHIE TPEACTABISIOT COOOM
chepruueckue moBepXHOCTH

r) J1000€ TeJo C MIaJKUMU U30THYTHIMU TOBEPXHOCTSIMU

14. BcioMHUTE, KOT1a TMH3bI HA3bIBAOT BOTHYTHIMHU, KOT'/1d — BBITYKJIBIMU?
a) BorHyTeiMH — T€, y KOTOPBIX Kpas TOJILIE, YEM CEPEANHA, BBITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIIE, YEM CEPEINHA

0) BorHyThIMH — y KOTOpBIX Kpasi TOHBLIE, YEM CEPEAUHA, BBITYKIBIMH — Y
KOTOPBIX Kpasi TOJILIE, YEM CEPEANHA



B) BorHyThIMu — Tena ¢ moBEpXHOCTSIMH, OOpaIIEeHHBIMU BHYTPb, BHITYKJIBIMU —
C MIOBEPXHOCTSIMU, OOpAIIEHHBIMU HapYXKy

15. UTto MHTEpEeCHOT0 B TOYKE HAa ONTHYECKON OCH BBITYKJIOW JIMH3bI, KOTOpast
Ha3bIBaeTcs Pokycom?

a) TeMm, 4TO B HEll cOOMPAIOTCS BCE MPEJIOMIISIEMbIE JIMH30M JTy4u

0) TeM, 4TO B HEl IEepeceKaroTCs MPETOMIICHHbIE JIMH30M JIy4H, HallpaBJICHHbIC HA
HEe NapaJlyieIbHO ONTHYECKON OcH

B) Tewm, 4TO B 3TOM TOUKE MEPECEKAIOTCA BCE JIyUH, MPOLIEIINE CKBO3b CEPEANHY
JIMH3BI

r) TeM, 4TO B HEW MEPECEKAOTCS BCE Jy4YH, IPOUIEAIINE CKBO3b Kpasl JTMH3bI

16. Tens, oTOpoLIEHHAS! TPEIMETOM, OCBEIICHHBIM MPOTSKEHHBIM UCTOYHUKOM. ..
a) IMEET pe3Kue OYepTaHusl, IOAOOHbIE OUEPTAHUAM MIPEIMETA;
0) OKpY>KEHa MOJYTEHBIO.

17. Eciiu my4 nepexoAauT U3 ONTUYECKH MEHEE TUIOTHOU Cpe/ibl B ONTHYECKHU OoJiee
IUIOTHYIO, TO. ..

a) yroj najieHusi 00JbIle yria MpeoMIICHUS;

0) yro:i majieHusi MEHbIIIE yTJIa TPEIOMIICHUS;

B) YroJI TaJICHUS PaBEH yIily MPEIOMIICHUS.

18. Ilouemy s1yd cBeTa Npu NEPEXOE U3 OJHOU CPENIbI B IPYTYIO MPETOMIISIETCS?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIETCsl HAaIlpaBJIeHUE CBETOBOTO MyYKa.

19. B xakom cityyae yroi najeHus paBeH yri1y npeaoMieHus?
a) ecnu yrou najenus 61m3ok k 90 rpagycam;

0) ecnu yroJi majeHusi paBeH HYJI0;

B) €CJI CKOPOCTH CBETa B JIBYX Cpeaax PaBHBI.

20. Onpenensas riyouHy Bogoema “Ha riasz”...

a) Mbl TOYHO OIpeeTsieM IITyOuHy;

0) THO KaKETCsl HaM TTy0xe;

B) JHO Ka)KeTCsl BCerja OJIMKe K HaMm, T.€. MeJlbye.

Kontponupyemsie komrnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;

Kaouu Kk Tecram:
Bapuanr 1

Ne gonpoca [1|2(3|4|5/6/7|8/9/1 |1 111 |1 |1 |1 |1 1|2

0123 ]|4]|5|6|781]9]0
IlpaBuabn (6|a|0|a|0|a/Blaja/0 [0 (a |a /B |B |r |a |B |l |0
bIil OTBET




Bapuanr 2

Ne ponpoca [1|2(3|4|5/6/7/8/9/1 |1 111 |1 |1 |1 |1 1|2

0123 [4|5|6|7(81]9]0
IlpaBwibn (a|a|0|r|06|0|a/ B|r|r [0 /T ([B|a |0 |0 |a|a B B
bIH OTBET 0

Kpurepun onenku:

— «2» BBICTABIISIETCS O0y4JarOMIEeMycs, eciii Habpaia MeHee 8 OaJlIOoB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 11-9 6amos;

— «4» BBICTaBIsIETCA 0OyUaronemMycs, 3a 12-16 6anios;

— «5» BeICTaBIISIETCS OOyUaromemycs, 3a 6osee 17 6amios.

3aganus ajs caMocTosiTeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHU)

JIBM>KEHHE CO CKOPOCTBIO CBETA.

[TocTynaTsl TEOPUM OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX.
NHBapnaHTHOCTH MOZYJIsSI CKOPOCTH CBETA B BAKyyMe.
DHeprus MoKosl.

CBsi3b MacChl M DHEPTUU CBOOOTHOM YaCTHULIBI.

oW R

Koutponupyemsie komrnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;

Kpurepuu ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YETKO U MPABWIHHO JIaHbI ONIPEACIICHUS U PACKPBITO COJIEpKAHUE MOHITUM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTEeNhCTBA UCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BEIBOJIBI U3 HAOIIOCHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKPBITO OCHOBHOE COJIEp:KaHME MaTepurala

B OCHOBHOM IPAaBWJILHO JaHbI OMPEACICHUS MOHATHI U UCIIOJIb30BAHbI HAYUHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONPEAEICHUS TOHATUI HEMOJHbIC, TOMYIIEHbl HE3HAYUTEIbHBIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAaHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX M 000OIIEHUSIX




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 BHIBOABI U 0000IIECHHUS U3
HAOJIOACHUM, TOMYIIEHbI OITMOKU MIPHU UX U3TI0KEHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUHM HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOMIPOCH HABOAIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (MOo3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

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

Kontpoabnas padora Ne 5
Ilo pazgeny «Onruka»

BapuanTt 1

1.OnpenenuTe mMoKazaTesb MPEIOMIICHUS OPTaHUIECKOTO CTEKIIa, €CIIA CKOPOCTh
ceera B HEM 200000 xm/c. Kakoit yrom mageHusl cBeTa Ha OPTaHUYECKOE CTEKJIO,
eciy yroi mpenomenus 15°7?

2.IlpenMer HaxoOAWTCS Ha pPacCTOSHUM 12 CM  OT paccewBaromieldl JIMH3HI,
dbokycHoe paccrosHue kotopoit 10 cM. Ha kakoM pacCTOSHMM OT JIMH3BI
HaxOJUTCS U300pakeHue npeamera?

3.HazoBuTe xapakTepHble 4YepThl SBIACHUS AWdpakiuud cBera. [lpm Kakumx
YCIIOBUSIX OTYETIMBO HAOIIOMAETCS 9TO SIBJICHUE?

4.Kakoli HanOOJBIIMI TOPSIOK CHEKTpa MOXKHO BHUAETh B JAUQPPAKITMOHHOM
pemérke, umeromei 500 mTpuxoB Ha 1 MM, TpU OCBEIIEHUU €€ CBETOM C JIJTHHOU
BOJIHBI /20 HM?

Bapuant 2
1.0npenenuTe CKOPOCTh CBETAa B TIHUIEPUHE, €CIM TOKA3aTelb IPEIIOMIICHUS
paBeH 1,47,
HaiimuTe yroy nmpenoMieHus CBETa B IIIMIICPUHE, €CIN YTOJl TaJCHUS PaBeH 60°.
2.0mnpenenuTe ONTHYECKYH CHIIY PacCEeHBAIONICH JIMH3bI, €CJIM M3BECTHO,YTO
peIMeET,



NOMENEHHBIA Tiepes; Heil Ha pacctosauu 40 cM, MaéT MHHUMOE HW300pakeHHe,
YMEHBIIICHHOE B 4 pas3a.

3.HazoBuTe xapakTepHbIC YepThl SABJICHUS HHTepdepeHnnu cBeta. [Ipm kakux
YCIIOBHSIX
OTYETIINBO HAOIIOHAETCS OTO SIBJIEHUE?

4.0npenenute nepuoj TuPppakiiMOHHON PEMIETKH, €CJIM IIPU OCBEIIICHUU CBETOM
C JUIMHOM BOJIHBI 656 HM MaKCMMYyM BTOPOT'O MOPsJIKa BUJICH O] yTJIOM 15°,

Bapuanr 3

1.Onpenenute yroia TMpeNOMIICHHS CBETa BO JIby, €CIM Yrojl MajaeHUs
pasen 60°? ITokasaresns npesomienns ibaa 1,31. KakoBa cKopocTh CBETa BO Jby?

2.0nTrueckasi cuiia coouparoled JIMH3bI paBHa S armp. [IpenmeT noMmectwiiu Ha
paccrosiuuu 60 cM oT nuH3BL ['7e MOMy4yuTcs M300pa)keHHe ATOro mpeameTa?
KakoBo yBenuueHue IuH3b1?

3.00bsACHUTE, KaK U TTOUYEMY IIPOUCXOIUT JUdpaKIUsl BOJIH?

4 ludpakmuonnas pemérka coaepkutT 100 mrpuxos Ha 1 Mm  Ompexnenure
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETa, MaJaroIIero MepHeHIUKYISPHO Ha
TU(GPaKIMOHHYIO PEMIETKY, €CIM MaKCUMyM T[EepBOro TMOpsAKa BHJIEH O]
yriom 4°.

Bapmuanr 4

1.0mpegenure yron majeHHs CBETa Ha aiMas, eciM yrodl mpesiomiaeHus 15°,
[TokazaTenp mpenoMieHUs cBeTa s anmasa 2,42. KakoBa CKOpOCTh cBeTa B
anmase?

2.PaccTostHue MeEXay TPEAMETOM M €ro H300pakeHueM 72 cM. YBelIWdeHUe
nuH3bI paBHO 3. HalimuTte QokycHOE paccTOsHUE JIMH3HI.

3.Moryr nu wuHTepdepupoBaTh CBETOBBIE BOJHBI, HAYIIHME OT JABYX
ANEKTPUUYECKUX JIaMnoueKk? OTBET NOSICHUTE.

4.Ha nudpakinoHHyt0 peméTKy MNEeprNeHIUKYISIPHO TagaeT CBET C JUIMHOU
BotHBI 500 HM.  MakcuMyM  BTOpPOro TOpsiiKa HaOMIOJaeTcss TMpu  yIuie
nudpakn 30°. Haitnure nepuoa TUPpPaKIMOHHONW PEIETKH.

Kontponupyemsbie komnerennuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

- «5» CTaBUTHCS 32 pabOTY, BBHIOJHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HEJ0UETOB.

- «4» cTaBUTBHCA 3a pabdOTY, BBIIIOJHEHHYIO MOJHOCTBIO, HO MIPU HAJIUYHUU B HEW HE
OoJiee oHOM TpyOOM M OHOM HerpyOoi OIMMOKH W OJHOTO HejoueTa, He Oosee
TpPEX HEJIOUETOB.

- «3» CTaBUTKCSA, €CJIM CTYJICHT MPABUJIHLHO BHITIOJHUI HE MeHee 2/3 Bceil paboThl
WIM JIOMYCTUJ He Oosee OgHOW rpy0oil ommOKM M ABYX HEIOUYETOB, HEe Oosee
OJIHOM TpyOON M OgHOW HerpyOoi ommOku, He Oojee Tpex HerpyObIX OIIMOOK,
OJTHOM Herpy0Ooil OIMOKH U TPEX HEIOYETOB, MPU HATUYUH 4-5 HEJOUYETOB.

- «2» CTaBUTHCS, €CIIU YUCIIO ONITMOOK U HEJJOUETOB MPEBLICUIIO HOPMY OLIEHKH «3%
WIN MIPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.



Pa3znen 6. JjieMeHTHI KBAHTOBOM (PM3HKHU
Tema 6.1. KBanroBasi onTuka
Ycrublii onpoc (YO)

. Chopmynupyiite rumotesy [lnanka.

. Uto Takoe KBaHT?

. Uemy paBHa »HEprusi KBaHTa?

. Uemy paBHBI 3HEPTHs, Macca, UMITYJIbC GOTOHA?

. UTo Ha3bIBaIOT siBJICHHEM BHelIHero ¢hoTodddexra?
. Chopmynupyiite 3akonbl CToONETOBA.

. O0BsicHuTe ypaBHeHHE DUHINTEHA 17151 BHelTHEero (GoTodddekra.
. Urto Takoe kpacHas rpanuna pororddexra?

. Kaxoit potosddext Ha3pIBatOT MHOTO(POTOHHBIM?
10. Kakue Tuns! (OTO2IEMEHTOB BaM U3BECTHBI?

11. YTo Takoe KOpPIMyCKYJspHO-BOJIHOBOM JTyanun3m?

O 001N DNk~ W —

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JAHBI ONPEAEICHUS U PACKPBITO COAEP/KaHNE MTOHATUH, BEPHO
VCITOJIb30BAaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHbI paHEE TPUOOPETCHHBIC 3HAHMUS.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJIep)KaHHE MaTepHraia

B OCHOBHOM TPABWJILHO JIaHBI OTIPEICTICHUS TTOHSATHI M UCTIOIb30BaHbl HAYYHbIE
TEPMUHBI.

OTBET CAMOCTOSITCIIbHBIN

OTIpeJICIICHHS TIOHSTHI HETIOJIHbBIC, JOMYIICHBl HE3HAUUTEJIbHBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

MPaBUJIBLHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIONIECTO XapakTepa (O3S
MTOHUMAFOITUH)



OtMmeTka «3»

YCBOEHO OCHOBHOE COZIEp>KaHH€e Y4eOHOTO MaTepHralia, HO U3JI0KEHO
dbparmMeHTapHoO, He BCEr/ia OCJIeI0BATEIbHO

OTIpEeJICIICHHS IOHIATUIM HETOCTATOYHO YETKHE

HE KCIOJB30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOABI U 00OOIEHUS U3
HAOJFOICHUH, TOTYIIEHBI OIMTMOKH TP UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHON TEPMUHOJIOTHH,
OTpeJieIeHUE TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUsT KPUTHK)

OTMmeTKa «2»
OCHOBHOE COJIep>KaHHE Y4EOHOTO MaTepualia He pacKpbITO
HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa

AOITYIICHBI FPY6BIG OIMOKH B OIIpCACICHNHN HOHHTHﬁ, IIpHU UCII0JIb30BAaHUU
TCPMHUHOJIOTHH.

3aganus 18 caMocTosATeS IbHOH padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

KBanToBas runoresa I1nanka.

TennoBoe u3ydyeHue.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

DOTOHBI.

['unoTesa ne bpoisist 0 BOJTHOBBIX CBOMCTBAX YaCTHII.
CooTtHoluenue HeonpeaeneHHocrei ['eitzendepra.
JlaBneHue cBera.

XHUMHUYECKOEe ICHUCTBUE CBETA.

. Onbrtel JIeGeneBa u BaBuiosa.

10.®ororddexr.

11.YpaBaenue DitHmTeiHa 11 hoTodddexra.
12.Buemnuii porosnekrpuyeckuit 3pPexr.
13.Buytpennuit hotodrhdexr.

14. Tunet POTORIEMEHTOB.

15.TTpumenenue dhotodrddexra.

oCcoNOOR~LODE

Kontponupyemsbie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:
OtMmeTka «5»
MIOJTHO PacCKPBITO COJICPIKAHUE MaTepUaia

YCTKO M IIPAaBHUIIBHO JAaHBI OIIPCACICHUA U PACKPBITO COACPIKAHNC HOHﬂTHﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI



AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHbI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 Ha6JIIOI(eHHI>'I,
OIIBITOB
OTBCT C&MOCTOHTGHBHBIfI, HCIIOJIB30BAHbI PAHCC HpI/IO6p€TeHHI>Ie 3HaHU:L.

OtMmeTka «4»

PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia

B OCHOBHOM IIPaBHJILHO JIaHBI ONPEICIICHUS TIOHSITHH W UCITOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIMN

OTIpEJICIICHHS TIOHSITHI HETIOJTHBIC, JOMYIICHB HE3HAYUTEIIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH MPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOIAaX U 000OIICHUSX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapaKkTepa (MO3UIIUs
MTOHUMAFOIITUH)

OtMmetka «3»

YCBOCHO OCHOBHOE COJIep)KaHHe yueOHOro MaTepuana, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0Ka3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOTYIIEHBI OITMOKU TP UX U3JI0KCHUH

JOTYIIEHBI OITMOKK M HETOYHOCTH B MCTIOJIB30BAaHUHM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUM

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakrepa (o3ULHs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHBI OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUH TIOHSTHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

JlaGopaTopHas padora Ne 16
N3yuyenue siBiieHus BHemHero gporodggexra.

IIpubopsi: ycTpoiicTBO U3MepuTesibHOE, GoTorpueMHuku O-8 u O-25.

Hear padorbl: CHATH M HCCIAEAOBATh BOJBTAMIIEPHBIE XapAKTEPUCTUKU
doToreMenTa, ONPEAETUTh KHHETUYECKYIO YHEPTHI0, MAKCUMAJIbHYIO CKOPOCTh U
paboTy BbIX0Ja (POTOIIEKTPOHA U3 METallIa, CPABHUTh TOKU HachieHus npu U =
5B.



1. TEOPETHYECKASA YACTb

B cBeToBBIX sBIEHUSAX HaOmOIaeTcsa Jyalu3M (JIBOMCTBEHHOCTH). Ta
JIBOMCTBEHHOCTH TMPOSIBIISIETCS. B TOM, YTO OJHH CBETOBBIC SIBJICHUSI OOBSICHIIOTCS
BOJIHOBOM  Teopueil  cBeTa  (OTpakeHUe,  MpesoMJeHue,  audpakims,
uHTephEpeHIUs U Ap.); APYrHe SBJICHUS HE MOTYT OBbIThb OOBSICHEHBI BOJHOBOMA
TEeOpUe, a OOBICHIIOTCA KOPIYCKYJISIPHOM (KBAaHTOBOM) TEOpHEH CBETa, COrIACHO
KOTOPOI CBET MpeACTaBIsAeT co00i MOTOK YacThll — (POTOHOB, KaXKaasi U3 KOTOPBIX
o0namaeT OmpeneIeHHON >HEpruei, Maccol U uMmIyinbcoM. K uucny sBIeHUM,
OOBSCHSEMBIX  KOPIYCKYJSIpHOW  TeOopued  CBeTa, OTHOCHUTCA  SIBJICHUE
dboTtorpdexra.

Paznuuaror  BHemIHMH W BHYTpeHHMH  (dortodddexr. BHemHum
dbotorhPpexkToM Ha3bIBACTCS SIBJICHUE HUCIYCKAHUS SJCKTPOHOB M3 BEIIECTBA
o aerictBueM cBera. OHo ObLTIO OTKpBITO ['eprieM B 1887 roay u moapoOHO
ucciegoano CronetoBeiM B 1888 r. [ns wuccinenoBanus ¢dorodrddexra
CroneroB cobupan cienayroinyio cxemy (puc. 1.1). Ha cxeme mertannuueckas
nnactuHka K (botokaron) coeaguHeHa ¢ OTpUIlATEIHLHBIM MOJIOCOM OaTapeu.

[TonoXUTENbHBIN TOIIOC Yepe3 rajJbBaHOMETP COEAUHEH C METAUINYECKOU
ceTkoil A (anox). O0a 37eKTpoaa HaXOATCA B CTEKJIIIHHOM COCYJie, U3 KOTOPOIro
oTkauuBaeTcs Bo3ayx. Ilpu ocBemenun karona (mactunbl K) cBeroM B 1enu
BO3HHUKAET TOK, KOTOPBII PETHCTPUPYETCSA TAIbBAHOMETPOM. DTOT TOK MOJIYUHII
Ha3BaHHE (POTOIIEKTPUUECKOTO Toka (Wiau (OTOTOKA), a BJIEKTPOHHI,
BBIPBIBAEMBIE CBETOM M3 KaTona, — (horornexkTpoHaMu. DOTOTOK MpenCcTaBISET
co00l IBUKEHHE K aHOAY AJIEKTPOHOB, BHIIEAIINX U3 KaTO/a.

CroneToB HcciaeqoBall 3aBUCUMOCTh (DOTOTOKA OT BEJIMYHMHBI IMPHIIOKEHHOTO
HaIpsDKEHUST MEXAY aHoAoM M karogom. Ha puc. 1.2, @ nana BonbT-amiiepHas
XxapakTepuctuka (OToToKa (T.€. 3aBUCMMOCTH BEIMYMHBI TOKA OT Pa3HOCTH
MOTEHIIUAJIOB MEXK1y aHOJAOM M KaTOJOM IIPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka nHa puc. 1.2, a BUIHO, 4TO TpH HEKOTOpoM HampspkeHun Uy
Benu4YMHa  (OTOTOKA  JOCTUTAET
MaKCHMAJIbHOTO 3HAYEHHSI U Jajee ceTka
OCTaeTCs TOCTOSHHOW TpHU JIFOOBIX
3HAQUEHUSX  HANpPSKEHUS. Jt1o0 A K
3HAYUT, UYTO BCE  AJEKTPOHBI,
BBIPHIBACMBIC CBETOM u3
dboTokarona, JOCTUTAIOT  aHOJA.
MakcuMaibHBIN TOK HA3bIBAETCHA
TOKOM HACBIIIEHUs] MPH JAHHOM
cBeroBOM mnoroxke ®D. Eciu

U3MEHATh  BEJIIMYHMHY  CBETOBOIO G
noToka @, TO MOIYyYUM CEMEUCTBO
KPUBBIX U1 JTAHHOTO + “““““ - |

dorokarona (puc. 1.2, 6).
[Ipu 00600IIEHNH TOTYYEHHBIX

Puc. 1.1. YcTponcTteo 1 cxema
JaHHBIX CTOJIETOBBIM YCTAaHOBJICHBI

BKNoYeHUst hotoanemeHTa: A- aHog;
K- katom; G- ranbBaHOMeTp;
®- cBeTOBOW MNOTOK



TpH 3aKoHa BHemHEero (porodddekra.

[TepBrrit 3akon CrosyeroBa. [Ipy HEM3MEHHOM CIIEKTPAJILHOM COCTaBE CBETA,
najaronero Ha (oTokaroa, (OTOTOK HACHIIMICHUS MPOMOPIUOHATICH MOIIHOCTH
Na/IAlOIIer0 Ha KaTOJ[ M3JIyYCHUs, TO €CTh YHCIIO 3JIEKTPOHOB, OCBOOOXKICHHBIX

cBeToM B 1 cexkyHay u3 karoga ((QOTOTOK HACHIIICHUS |H) MPOMOPIIMOHATIEHO
CBETOBOMY MOTOKY D:

L, =vP. (1.1)
a 0
I A I A
P, <D, < D,

O3
® = const o,
luao e

/ U U

U, U,

Puc. 1.2. BonpTaMnepHbie XapaKTEpUCTHKN
dboToriemMeHTa

Ecnu cBeTOBOI MOTOK SIBASETCS HEMOHOXPOMATHYECKUM (TO €CTh COCTOSIIIUM
U3 Habopa pa3nuYHbIX [IJWMH BOJIH, Hampumep, Oenblid cBeT), KO3(PQPUUUEHT
IPONOPIMOHAIIBHOCTH Y  HAa3bIBACTCS  MHTETPAIIBHOM  YyBCTBUTEIBHOCTBIO
dboTokaroaa

, (1.2)

u u3Mepsercs B A/nm, MkA/nm wia A/BT.
Ecnm xatom ocBemaeTcss MOHOXPOMATHYECKHMM CBETOM (TO €CTh CBETOM

o IH o
OMMpCACICHHON  IJIMHBI BOJ'IHBI), TO 'Y =— ——— Ha3bIBACTCA CIICKTpaJlbHOH

A
YyBCTBUTEIBHOCTHIO (poTOKaTOMa. UyBCTBUTEIHLHOCTH COBPEMEHHBIX (DOTOKATO/IOB
nocturaet 60—100 MxA/mMm.

CroneroB  ycTaHOBWI  O€3bIHEPIIMOHHOCTh  BHemHero  Qgotosddekra.
[IpoMexxyTOK BpeMEHM MEXAY HauajJoM OCBEHICHUS W HaudajaoM (OTOTOKa He
MIPEBBIIIACT 10° CEeKYHJY.

Bropoit 3akon  CroneroBa. MakcuManbHas  HayajlbHash  CKOPOCTh
(OTORJEKTPOHOB 3aBUCUT OT YAaCTOThI CBETA U HE 3aBUCUT OT €r0 MHTEHCUBHOCTHU



(OT BeNIMYMHBI CBETOBOTO TMOTOKAa), 4, CJEAOBAaTelbHO, MaKCUMaJbHAas
KMHETHYeCKass  dHEeprus  (OTOANEKTPOHOB  3aBUCUT  TaK K€  MPSMO
MPOMOPIIMOHANIBHO OT YAacTOThl MaJalollero CBeTa M HE 3aBUCUT OT €ro
WHTEHCUBHOCTH.

Teopernyeckoe oObsicHeHUE BTOPOTo 3akoHa CTosieTOBa MPeaiokuil AlbOepT
OuinmTedH. OH 3amucain ypaBHEHUE Ha OCHOBAaHUU 3aKOHA COXPAHEHUS SHEPTUH U
runotessbl [1nanka

2
hv:A+mTV, (1.3)

rae hv — sHeprus KBaHTa CBeTa, majaromero Ha (orokaTon ¢orosnreMenTa; h —
noctosiHHas [lnanka; v — yactoTa; A — paboTa BbIX0/1a 3JIEKTPOHA U3 METaila; V —
CKOPOCTb AJICKTPOHA.

PaGora BbIxOma A 3aBUCUT OT BBIOPAHHOIO MaTepHalla U YHUCTOTHI €ro
noBepxHoCcTH. M3 ypaBHenus (1.3) HalileM KHHETHUYECKYIO SHEPTrUi0 BBIOUTHIX
AIIEKTPOHOB

——=hv-A (1.4)

TOT'Ta CKOPOCTDH (bOTOBHeKTpOHOB MOJKHO OIIPpCACIUTb COOTBETCTBCHHO

V= ‘/W _ (1.5)

CrnenoBaTeNnbHO, MaKCHUMallbHasg CKOPOCTh BBIPBAHHBIX (DOTOIJIEKTPOHOB
3aBHCHUT TOJIBKO OT YaCTOThI CBETa, BBI3bIBaIoIIEro siBicHue ¢Gotodddekra. Ecnu
sHeprus ¢orona hv Gosblire paboOThl BBIXOJA, TO (OTOIICKTPOHBI MPHOOPETAIOT
CKOPOCTh TE€M OOJIBIITYI0, UeM OO0JIblle YacToTa MaJarollero cBeTa.

Tpernit 3akoH CroseroBa. /[ KakIoro BellecTBa CYIIECTBYET KpacHas

rpanuna BHemHero Gporodpdexra, TO €CTh MUHUMAIIbHAS YaCcTOTa CBETA V), IIPU

KoTopoil eme BosmoxeH ¢orodpdexr (hvy = A). Yactora V( 3aBHCHT OT
XUMHYECKON MPUPO/IbI BEUIECTBA U COCTOSHUS €TI0 IOBEPXHOCTH.

Ota vactota V( (M COOTBETCTBYIOLIAs €A IJIMHA BOJIHBI 7‘0) Ha3bIBACTCA
«KpacHOU TpaHMIICH» (JNTMHHOBOJHOBOMU rpanuiieil) porodddekra.

W13 dopmynsr (1.4) cnemyer, 9ro mpu 9acTore v = V), IPU KOTOPOH SHEPIus

¢dorona paBHa pabote Bbixoma hvg = A (ypaBHeHue DHHINTEHHA IS KpacHOH
rpa"uiel  Gorodrddekra), KuHETHUECKass IHEPTUs (POTOIIEKTPOHA paBHA HYIIIO



mv * § C
_— = 0 Yacrora VO N COOTBCTCTBYIOIIAA CHU AJIMHA BOJIHBI }\40 — — U €CTb
2 \Y
0

«KpacHas rpaHunia» ¢otodddexra I JaHHOTO BEIIeCTBa (C — CKOPOCTh CBETA).
Hwxke npuBeneHa tabn. 1.1 3HaueHW IMHHOBOJHOBOW TPAHUIIBI IS YHCTBIX
METAJIJIOB U CJIOXKHBIX (POTOKATOIOB.

Tabnuya 1.1

3HaueHus KpaCHOﬁ IrpaHuObl 1JIsd pasjindHbIX q)OTOKaTOIlOB

Karton 7»( Z\) Katon s ( B\)
[e3uii 6200 Cepebpo 2600
Kanuii 5500 [Inatuna 2300
Hatpwuit 5500 KucnopoaHo-me3ueBbIit 14000
[{uuk 2900 CypbMSIHO-T1€31EBBI 6700

N3 Ttabmuupl BUAHO, 4YTO Yy OOJBIIMHCTBA YHUCTBIX METANIOB «KpacHas
IPaHUIIA» JISKUT B 00J1aCTH yIbTPadUOIETOBON YaCTH CIIEKTpA.

N3 BonbTamMnepHon xapakTepucTuku (puc. 1.2, a) BUIHO, YTO MPU OTCYTCTBUU
HaIPSHKEHUST MEXTY dJIEKTpoaaMHu (POTOTOK HE paBeH HYJ0. DTO O03HAYAET, YTO

QJICKTPOHLBI, BBIPBIBACMBIC CBCTOM M3 KaTOJdad, HMCIKOT HCKOTOPYIO HAYaJIbHYIO

mv 2

CKOPOCTb, & CJICOBATENbHO, M KHHETHYCCKYIO0 dHepruio E =-—— u Mmoryr

JTOCTHTHYTH aHOJ1a O€3 HaJIMYHsI BHEITHETO TOJIs1, 00pa3ysl Ha4aJIbHBIN TOK.

UtoObl 0CTaOUTh WM COBCEM NPEKPATUTHh 3TOT TOK, HEOOXOAUMO CO31aTh
topmossiiee mnoie (U < 0). C Bo3pacTaHHEeM TOPMO3SIIETO TOJISI BEJIWYHHA
dboToToKa ocnabeBaeT TMOCTENEHHO, UTO CBUICTEIBCTBYET O  OOJBIIOM
pazHooOpasuu CKOpocTei
(hOTOAEKTPOHOB (9MEKTPOHBI
OCBOOOKIAIOTCS ~ HE  TOJNBKO W3
MOBEPXHOCTHBIX, HO W U3 Oojee
riyookux  cioeB  karona).  Ecmm
nogo0path TaKyro Pa3HOCTh

A
U3

norenuanos U3, mpu KoTopoit GoTOTOK

v CTaHOBUTCSI PaBHBIM HYJII, TO MOXHO

- YTBEPKAaTh, YTO BCE DJIEKTPOHBI, JaXKe

- caMble ObICTpBIC, 3aJ€PKUBAKOTCS

- TOPMO3SIIUM TIOJIEM. Paznocth

MOTEHITUANIOB, TpH KOTOPOH (POTOTOK

CTaHOBUTCSI PABHBIM HYJIIO, Ha3bIBACTCS

3a/1epKUBAIOLLIEH Pa3HOCTBIO
MMOTEHLIHAJIOB.

Puc.1.3. 3aBncumocTtb
3agepkmBaroLLen pasHoCcTH
NOTEHLManoB OT YacToTbl
nagatoLlero ceeta



3amepKuBaoIias Pa3HOCTh MOTEHLMAJOB SBJSIETCS JHHEWHON (yHKUMEH

YaCTOTBI \% I1aJIAfOIIETO CBETa
(puc. 1.3) eU=hv—-A.
CnenoBaTeibHO
mv2 A
% =eU,;. i Ag Sn
(1.6)

N3 »3TOro COOTHOIIECHUS
OmpeNeNaeTCs] MaKCUMaJIbHOE

3HAYCHHUE CKOPOCTH u
KUHETHYECKOM SHEPIHH

BBIPBaHHBIX CBETOM AMA
3JIEKTPOHOB. ; ; | y
DKCIEpUMEHTAIbHO 2300 2400 2500 2600 2700
YCTaHOBJIEHO, 4TO

CIICKTPpaJIbHAs Puc.1.4. CnekTparnbHasi YyBCTBUTENbHOCTb

YyBCTBUTEIHBHOCTh Y 3aBHUCHUT
OT JUIMHBI CBETOBOM BOJIHBL. Ha
puc. 1.4 IIPUBEICHBI
CHEKTPaIbHBIC XapAaKTEPUCTUKHU JJII HEKOTOPBIX YUCTHIX MeTaioB. M3 pucynka
BHUJIHO, YTO, HAYMHAS OT «KPACHOM IPAaHMIIBD», C YMEHBIIICHHEM A (C YBEITHUCHUEM V)
MIPOUCXOANT BO3pACTaHHE YYBCTBUTEIHLHOCTH (POTOKATO/A.

[lepeuriciieHHbIE BbIIIE 3aKOHOMEPHOCTU (HOTO3P(eKTa HE YyIanoch OObSICHUTh
C TIO3ULIMH BOJTHOBOW TEOPUH CBETA.

JlecTBUTENBHO, C TOYKU 3peHus 3Tol Teopur (HoTodhPeKT momKeH
HaOIOAAThCS MPU JIFOOOW YacToTe (JIJIMHE BOJHBI) CBETA. JHEPTHUs, MOoJydaeMas
JIEKTPOHOM OT TMAJaloNell CBETOBOW BOJIHBI, 3aBUCUT OT aMIUIMTYIbI BOJIHBI.
CrnenoBaTenbHO, MpHU JIIOOOM JUIMHE BOJIHBI, €CJIM CBET O0JIaJaeT JO0CTaTOYHOM
UHTEHCUBHOCTBIO  (T. €. JOCTaTOYHOW  aMIUTUTYJOM), MOXHO  OXHJAATh
OCBOOOXKJICHUSI DJICKTPOHOB M3 METallla U «KpacHOW rpaHuilb (hoTodddexra He
JNOJKHO ObITh. Jlanmee, ¢ BOJHOBOW TOYKM 3pEHHUS, KHUHETHYECKas DSHEPrus
(GOTOPIEKTPOHOB JOHKHA OblIa OBl 3aBUCETh OT MHTCHCHUBHOCTH CBETa, T. €. C
yBEJIMYCHUEM WHTECHCHUBHOCTH €My IepenaBajiack Obl Oonbmias sHeprus. Ho
OTIBITHI 3TO HE TOJATBEPKIAIOT. MOXHO TakX e MOKa3aTh, YTO C BOJHOBOW TOYKH
3penus GporodpheKT He MOKET ObITh OE3bIHEPLIMOHEH (UTO IPOTUBOPEUUT OMBITY).

WUtak: HHM HamTu4Yue «KPAaCHOW TpaHWIB», HH 3aBUCUMOCTh CKOPOCTH
DIIGKTPOHOB ~ OT BEJIMYMHBI CBETOBOTO TMOTOKA, HHU OE3BIHEPIMOHHOCTH
dboTodddexra HEBO3MOKHO OOBICHUTHL BOJHOBOM TEOpHEH cBeTa. DUHINTEHH,
ucnonp3ys Teoputo [lnanka o kBanrtax, npeanoxuia B 1905 r. HoBoe 00bsicHEHUE
dotorpdexra. OH TPEANMOTOKUI, YTO CBET HE TOJBKO H3Iy4aeTcs, HO H

Y. poToKaToAa



norjaomacTCcda BCHICCTBOM OTACIBHBIMU IMOPUHUAMU — (bOTOHaMI/I, Ka)KI[bIﬁ n3
KOTOPBIX UMCCT S9HCPTUIO, PABHYIO

e =hv, (1.7)

rJ€ V — 4acToTa cBeTa, h = 6,625-10'34 JIx-c — mocrosinHas [1manka.

[Ipu mamennn mydyka (OTOHOB HaA TMOBEPXHOCTh METAIa TMPOUCXOIUT
coynapenre (GpoToHOB ¢ AnekTpoHamu. [Ipu 3ToM POTOH OTHAET IEKTPOHY BCIO
CBOIO DHEPTHIO0. BO30YKICHHBIN 3JIEKTPOH, MOJIYYUB OT (POTOHA DHEPTHUIO, MOXKET
BBIUTH U3 MeTayia. [IpHMEHUB 3aKOH COXPaHCHHUS SHEPTUHU K 3TOMY IIPOIIECCY,
OliHITelH noxyaui popmyny (1.3)

2
myv
hv=A+——,
2
rae A — paboTa BbIXOJa AJIEKTPOHA M3 MeTauia (pa3iuyHa y pa3HbIX METAJUIOB);
2
mv
——— — KHHETHYECKasi YHEPTHUS BEIPBAHHBIX AJICKTPOHOB.
2

C TOUKM 3peHMs KBAaHTOBOM TEOpPUHU
MOXXHO OOBSCHHTH BCE 3aKOHOMEPHOCTH
doTorpPexra. Tak, u3 bopmybl
Oiinmreiina  (1.3) BHIHO, 4YTO 3HEprus
BBIPBAHHBIX YAaCTHUL[ — 3JIEKTPOHOB 3aBHCHUT
OpsIMO  IPONOPLMOHAIBHO OT  YaCTOTHI
NaJarolero CBeTa, TO €CTb  OT 3HEPIUH
(OTOHOB, U HE 3aBUCUT OT MHTECHCHUBHOCTHU
ceera. 3akoH CroneToBa: dYeMm Oo0Jjblle
CBETOBOM TMOTOK, TeM OOJbIlIE€ YHUCIO
(OTOHOB B 3TOM MOTOKE M, CJIEAOBATEIBHO,
Oonblie OyAEeT BBIPBAHHBIX JJIEKTPOHOB, TO
€CTh BBIIIIE TOK HACBIILICHHUS.
be3biHepinoHHOCTh dbororddexra
OOBSACHSIETCSI TEM, 4YTO IMepeAada SHEPruu
IpU CTOJKHOBEHUH (DOTOHA C DIIEKTPOHOM
IPOUCXOJIUT MPAKTUYECKU MTHOBEHHO.

SBnenue dotorddexra IUPOKO

MPUMEHSIETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YCTpocTBo aBTOMATHKA). Bce TEXHUYCCKUE
(hOTOBMEMEHTA M CXEMa ero npuMeHeHus: ¢GoTodpdeKTa OCHOBaHBI Ha
BKIIOYEHMS B Lienb: A — aHOf; WCIIOJIb30BAaHUH (hOTOATIEMEHTOB.
K —kaTop; B — npospayHoe ®orosnement (puc. 1.5) cocrour wu3s
CTEKJITHHOTO cocyna — Oa/uloHa W JBYX

QJICKTPOAOB — KaToJda M aHOda. KaTOI[ AC€JIacTCA B BUAC TOHKOI'O CJI0sd METallla,



KOTOPBIM MYTEM pACHBUICHUS HAHOCHUTCS Ha IIOJIOBUHY BHYTPEHHEH 4YacTu
Ooamona. Ot wmarepuana  QorokaToga 3aBHCHUT, K KakuM  4acToTaM
3JIEKTPOMArHUTHOTO U3JIy4y€HUsl OH OyJIeT 4yBCTBUTENEH (cMoTpuTe Tadi. 1.1).

IIpn 1ocTaTOYHOM Pa3HOCTH NOTEHLMAIOB MEXAY KaTOIOM M aHOJIOM BCe
3JIEKTPOHBI, BbUIETAIOIIKE C (poToKaTroaa, OyayT cobupaTbes Ha aHoie. B sTtom
cllyyae cuja Toka B mpubope OyAeT CTpOro MmpornoplHOHajJbHAa UHTEHCHUBHOCTH
najarouiero Ha (OTOKATOJ W3JIy4YeHUs, NPUYEM cujla TOKa OyAeT MEHSAThCS
MTHOBEHHO, «0e3 MHepuun». BakyyMmHBIE CypbMSHO-IIE3UEBbIE (OTOIIEMEHTHI
npu pabouyem HanpspkeHuu 240 B o6magatoT MUHUMATbHOW 4yBCTBUTEIBHOCTHIO
80 MKA/AM. AHOA BBIMOJHEH B BUJE KOJNbIa WIM ceTKU. CyIIeCTBYIOT Kak
BaKyyMHbIe, TaK U Ta30HANOJHEHHBIE (POTOAMEeMEHTh. B rasoHamoiHEHHBIX
(MHEpPTHBIM Ta30M C JaBJICHUEM J0 102 mm pT. cT.) $GOTORNEMEHTaX BEIUYMHA
TOKAa OOJIbIlIE 3a CYET HMOHM3ALUUH BBIOUTHIMU 3JIEKTPOHAMH HEUTPATIBHBIX
MOJIEKYJ ra3a. BHOBb 00pa3oBaHHBIE AJIEKTPOHBI, JBUTAsICh K aHONY, B CBOIO
odyepenb  INPOU3BOLAT  IOBTOPHYHO  HMOHHU3ALMIO.  YCUJIEHHE TOKa B
ra30HaINOJIHEHHOM doTo3IEMEHTE IIPOUCXOIUT IIPONIOPLIMOHAILHO
OCBEILIEHHOCTU U HapylIaeTcsl 0e3bIHEPUUOHHOCTh. O01acTh NIPUMEHEHHS TaKHX
($OTO37I€MEHTOB OTrpaHUYEHA.

Jnsa ycuneHuss (OTOTOKOB 4YacTO IMOJB3YIOTCS SIBICHUEM, IOJIYYHUBILIUM
Ha3BaHUE BTOPUYHOW AJIEKTPOHHOM 3MHUCCHUHU. DTO SIBJICHUE 3aKJIFOYACTCS B TOM,
YTO B3JIEKTPOHBI, O0JAJarolue AOCTAaTOYHOW SHEPIrueu, majaas Ha MOBEPXHOCTH
METaJIJIa, HE TOJIBKO CaMHM OTPaKarOTCA OT ATOM NMOBEPXHOCTH, HO W BBI3BIBAOT
DMHUCCHUIO HOBBIX JJIEKTPOHOB C 3TOM ITOBEPXHOCTH. Y CUJIEHHBIM 3JIEKTPOHHBIN
IIOTOK HANpABJISAETCA HA SMUTTEP M IPOLECC YMHOXKEHHS ITOBTOPSETCA HA BCEX
MOCHEAYIOIIMX HOMUTTEpax. BenuunHa BTOPUYHOM OSMHCCUM XapaKTEPHU3YETCS
KO3 PUIIMEHTOM BTOPUYHON SMUCCMU O — OTHOIIEHHEM YHCIIa BTOPUYHBIX

5I€KTPOHOB N, K yncity nepBuuHbIX M, BBI3BIBAIOMINX SMUCCHUIO:

c=—2. (1.8)

B 3aBucUMOCTH OT BemiecTBa M SHEPTUU MATAIOIINX JIEKTPOHOB KOA(PPUImeHT
BTOPUYHON SMHUCCHM G MOXET JOCTUTATh JIECATH U OoJiee. SIBjIeHUE BTOPUYIHON
OMUCCUU UCIONB3yeTcsl s ycwieHus ¢orortoka. Ha pwuc.1.6 mpuBogutcs
cXxemaTuueckoe wu300paxkeHre (POTOdIEMEHTa C OJHOKPATHBIM BTOPUYHBIM
yCUJEHUEeM. YCTpPOMCTBO (HOTORIEMEHTA €  OJIHOKPATHBIM YCUJIEHUEM
aQHAJIOTUYHO YCTPOMCTBY BaKyyMHOTO (DOTOAJIEMEHTA.

CBETOYYBCTBUTEIIBHBIM CJIOM, UTpAOUIUNA pOJb MEPBUYHOTO (POTOKATOAA,
HAHECEH Ha BHYTPEHHEW MOBEPXHOCTHU CTEKJISHHOTO BaKyyMHOI'O OQJJIOHYMKA U
IIPUCOEIUHEH K OTPULATEIILHOMY IIOJIIOCY UCTOYHUKA IOCTOSIHHOIO HAIPSKEHUS.
Ha mnpoTMBONOIOKHOW BHYTPEHHEW CTOpOHE OallloHa HAHECEH TaKoOM Ke
CBETOUYYBCTBUTENBHBIA clioi D. OH sBISETCS BTOPBIM AJICKTPOIOM-3MHTTEPOM.
Mexny KaToAOM U 3MUTTEPOM PACIIOJIOKEH TPETUMN JICKTPOJ — aHOJI, TOTECHIINA



KOTOpPOTO BBIIIE MOTEHIMANa 3MUTTepa. POTORNIEKTPOHBI, BHIOUTHIE CBETOBBIM
NOTOKOM ¢ Karona K, yCKOPSIIOTCS 3JeKTpUYECKUM II0JIEM M 3HAYMTENbHAs UX
4acTh, MpoJjeras depe3 aHox A, TpeAcTaBisIomuid coO0M CeTKy, MpeoaoseBas
BCTPEYHOE II0JIE MEXKIY aHOAOM U AMUTTEPOM, NONANAET HA BTOPUYHBIA IMUTTED
D, monyuuBmuii Ha3BaHuEe AMHOAA. BBIOWTHIE M3 HETO AJIEKTPOHBI MEHBUIMX
CKOpPOCTEH, 4YeM NEPBUYHBIE, COOMPAIOTCS aHOJIOM.

Ecin ko3¢ (uLueHT BTOPUYHON 3MHCCHUU AJIEKTPOHOB OOJIBIIE €IMHULBI, TO
CWIa TOKa B LENH aHoAa Oynaer OoJipllle CWIbI NEPBUYHOIO TOKAa C KaToJa,
BBI3BAHHOIO JIEWCTBHEM OCBEILICHHUS.

Oco0OeHHO BBICOKOE YCHJICHHE JAeT MPUOOp C MHOTOKPATHBIM YCHUJICHHEM TOKa
3a CYET BTOPUYHOW 3JIEKTPOHHOU smuccuu, m3o0pereHHBIH A.A. KybGerkum u
MOJYYUBIIHNKN Ha3BaHUE (POTOINEKTPOHHOTO yMHOKUTENS (DPIY) (puc. 1.7).

Puc. 1.6. Cxema porosnemenTa ¢ ycuiaeHueMm QoToToKa:
K — xaron; JI — nuHoa; A — aHoj; @ — CBETOBOM MTOTOK

@DOTOAEKTPOHHBIE YMHOXXUTENH TPUMEHSIOTCS, TJaBHBIM 00pazom, st
U3MEPEHHUs]  MalbIX  CBETOBBIX IOTOKOB  (aCTpOHOMHS M ONTHYECKas
CHEKTPOMETpUS) U JJsi PETrUCTPallid KpPAaTKOBPEMEHHBIX CJaObIX CBETOBBIX
BCIIBIILIEK (si7iepHas (PU3HKa U TEXHHUKA).

JIrob6oe n300pakeHue MOKHO paccMaTpuBaTh KaK MHOTOKAHAJIbHYIO CHCTEMY
nepenaur  MHGOpMAIMU, TMPHUUEM UYUCIO KAHAJIOB BBIPAXKAETCA UMCIOM
paspelIaeMblx JIEMEHTOB NepeaaBaeMoro u3oopaxenus. [jis 3Toro ucnonb3yercs
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Habtop 10° + 10° mapamienpbHBIX MHKPOKAHAJIOB, KaXIbI M3 KOTOPHIX padoTaer
HE3aBUCHUMO, KaK OTACJIbHBIA KAHAJIBHBIN AJIEKTPOHHBIN YMHOXHUTEb.

Puc. 1.7. Dnexrpuueckas cxema (GOTOIIEKTPOHHOTO YMHOKUTEIIS:
@ — ceroBolt moTok; K — orokaron; 31, 3, I3 — IUHOBI;
A —anox; D — nenurens HanpsKeHUs

KananbHbIi YMHOXHTEIb — 3TO TPyOKa C ITTMHHOM, MPEBBIIAIONIEH JTUaMeTp B
JECATKH pa3 (OTHOIICHHWE JUIMHBI K nuametpy — 50). TpyOka umeer nmpoBoasiue
CTeHKHU, Onarojaps 4yeMy MPWIOKEHHAs MEXIy TOPIlaMH Pa3HOCTh MOTCHIIMAJIOB
Pa3sHOCUTCS TOKOM II0 BCEM €€ JuMHe. BHyTpu KaHama — BakyyM. BropuuHo-
AIIEKTPOHHBIM SMUTTEPOM CITY>KUT BHYTPEHHSISI IOBEPXHOCTh KaHana. [IpogonsHoe
AIEKTPUUECKOE T0J€ BHYTPU KaHaja COOOIIAeT »BJIEKTPOHY CKOpPOCTh B
HaIpPaBJICHUHU K aHOJHOMY KOHITY TPYOKH. DJIEKTPOH yAapseTCs O CTEHKY paHbIIIE,
YeM BBUICTUT Yepe3 aHOJHOE TOPIEBOE OTBEpCTHE. BBIOUTHIE NOpH 3TOM
BTOPUYHBIC AJIEKTPOHBI TAKXKE IBUTAIOTCS B CTOPOHY aHOJIA M B CBOKO OYEpE.lb
COYyIapsrOTCs co CTEHKOU u TaK nanee.
B kadecTBe MOKPBITHS HCIOJIB3YETCS IUICHKA METAJIMYECKOrO0 CBHUHIIA JHOO
BaHamueBo-GocharHoro  crekna.  KoadduiumeHt — ycuneHus — JOCTUTAET
10° + 10°, muamerp kanama — 1 MM, mmHa — 50 MM, HampspkeHHe — okoio 2 KB. Tpu
CTOJIb OOJIBILIOM YCHJICHMHM €CTh OMACHOCTh MOHHOW OOpaTHON CBSA3M: MOMNajaHue
MOHOB HAa BXOJ BBI3BIBAET IOBTOPHBIA  JJIGKTPOHHBIM  curHai. g
npenoTBpamnieHus: 3Toro 3¢@dexra KaHAIbHBIM 3JIEKTPOHHBIM YMHOXKHUTEISAM
OpUAAIOT  U30THYTYI0  (opmy (cnupans). bonbliuMu  npeumyliecTBaMu

e+



YMHOXKHUTEJIEH SIPKOCTH C MHUKPOKAHAJIBHBIMU IUIACTUHKAMU SBJISOTCS: 1) uXx
KOMITAaKTHOCTb M JIETKasl CTHIKOBKA ¢ OOBIYHOM (poTOAmmaparypoi; 2) yckopsroriee
HaIpsUKEHUE CPABHUTEIBHO HEBEJIMKO, CXEMa IMUTaHUs MpeNeibHO IpOCTa, He
TpeOyeT MarHuTHOTO TMoJsi U MOAQPOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE
paspelieHue OIpeAessieTcsl TOJbKO TIeoMeTpueil Habopa MHKpPOKAaHAIOB, HE
3aBHCUT HHU OT HAIPsDKEHUS, HU OT yCWJIEHUS; 4) OHM HUCKJIIOYAIOT JIOKAJIbHBIC
nepecBeTkM W ocneruieHne HaOmogarens. MKII  orimyaroTcss  BbICOKOM
MEXaHUYECKOM MPOYHOCTHIO U HE OOSTCS KOHTAKTa C aTMOC(HEPHBIM BO3TyXOM, HX
MOHO MEPEHOCUTH U3 MpUdopa B Mpuodop.

B0O3MOXXHOCTM HalIero 3peHusl pPAcCMATPUBAET CHUCTEMA TEIUIOBUICHUS.
TennoBuaeHHEe NO3BOJISET MOIY4YaTh BUAMUMOE HW300pAKEHHE IO TEMJIOBOMY
(uHppakpacHOMY) COOCTBEHHOMY HWJIM OTPaXKEHHOMY H3JIYYEHHUIO, K KOTOPOMY HE
YyBCTBUTEJNEH Haml ria3. [Ipubop, 4yBCTBUTENBbHBIA K (POTOHAM, MCIYCKAEMbIM
OpU TEIUIOBOM M3IYYEHUM, Ha3bIBaeTCs NPUOOPOM «HOUHOTO BHUICHUS.
OnThueckue CHUTHaJbl Mpeo0pa3yloTcs B INEKTPUUYECKUE, KOTOpBIE 3aTEM
YCUJIMBAIOTCS M BOCIPOU3BOJATCSA B BHUJE HM300pa’KEHUS HAa BUICOKOHTPOIHHOM
YCTPOWCTBE.

B 70-x romax ObuiM co37aHbl NPUHLMIIMAIBHO HOBBIE, 0oJjiee MPOCTHIE
yCTpOMCTBa, B KOTOpBIX TEIUIOBOE H300pakeHue, Oe3 ImpeoOpa3oBaHus B
IEKTPUYECKUE CHUTHAJBI, MPOEUUPYETCS Ha JKpaH, MOKPBITBI TOHKHUM CJIOEM
BEILECTBA, HM3MEHSIONIETO0 CBOM ONTHYECKHE XapaKTEPUCTUKU (KO3PPUIMEHT
OTpaXEHUS WJIM TPOMYCKaHUsl, WHTEHCUBHOCTh WJIM LIBET CBEYEHHMS) IIOA
BO3JICHCTBUEM TeIIOBOTO W3inydeHus. Ha skpane MOKHO HaOIrOAaTh BUIUMBIC
u3obpaxkenuss u  ¢otorpadupoBaTh HMX. B KauecTBe  TemmeparypHO-
YYBCTBUTEJIBHBIX BEILIECTB UCIOJIb3YIOTCS KUJIKUE KPUCTAIUIbI, KPUCTAIUIMYECKUE
JOMHUHO(DOPBI, TOJIYIPOBOJHUKOBBIE TIJIEHKN, TOHKUE MAarHUTHbBIE TIJICHKU.

CucreMbl TEIJIOBHJEHUS NPUMEHSIIOTCS A 0030pa MECTHOCTH, OXpaHbI
OKpYy>Xarolel cpelpl, OOHapyXEHHUs JIECHBIX II0KapoB, KOHTPOJII KauecTBa
npoaykuuu. [IpenmyIiecTBoM CUCTEM TEMJIOBUIEHUS SIBISETCS MX CHOCOOHOCTH
paboTath B 11000€ BpeMs CYTOK U B HEOIAronpHsITHBIX TTOTOIHBIX YCIOBHSIX.

2. METO UBMEPEHUSA

Jlns mpoBeneHust J1abopaTopHOU paboThl Hcmosb3dyeTcs yctaHoBka DIIK-10
(puc. 2.1). YcTaHoBKa MO3BOJISIET UCCIIEN0BATh BOJIbTAMIIEPHBIE XapaKTEPUCTUKHU B
HIMPOKOM  HHTEpBaje ocBenleHHocTed. [lpedensl  u3MepeHUs  aHOJTHOTO
HamnpspkeHus: B npsamoM pexume 0 + 5 B, B obpatnom — 0 + 2,5 B. Ilpenenst
n3mepenus gororoka ot 0 10 9,99 MKA.

YcTaHOBKa  COCTOMT U3  OOBEKTa  HMCCIEIOBaHHMSA M yCTpPOWCTBa
U3MEPUTENIBHOTO, BBINOJIHEHHBIX B BUJI€ KOHCTPYKTHUBHO 3aKOHUYEHHBIX M3JEJINH,
YCTaHABJIMBAaEMbIX Ha JIAOOPaTOPHOM CTOJIE U COEAMHEHHBIX MEXIy CcOoOoM
KabeneM.



OObekTa nccneaoBaHusl KOHCTPYKTUBHO BBITIOJTHEH B BHJIE COOPHOTO KOPITyCa,
B KOTOPOM YCTAHOBJICHBI OCBETHUTENIb (PTyTHas jamIiia) ¢ UCTOYHUKOM IHUTaHUS,
0510k HUHTEeP(HEPEHIMOHHBIX CBETOMUIBTPOB 1-4 U yCTpONCTBa pPEryIMpOBKHU
ocBenieHHocTU. [lomokenne «0» Onoka CBETOPWIBTPOB  COOTBETCTBYET
MOJIOKEHUIO CBeTa 0e3 CBETOMUIBTPOB W MOXKET MPUMEHSATHCS [JIsl CHATHUS
WHTErPAJIbHBIX BOJIbTAMIIEPHBIX M JIIOKCAMIEPHBIX XApAKTEPUCTHUK, a MOJIOKEHUE
«5» — TepeKphIBacT JaMIly U UCIOJb3yeTcs NIl yCTaHOBKM Hyss. K kopmycy ¢
MTOMOIIIBIO KPOHIITEHHA MPUKPEIJICH YCUIUTENb (JOTOTOKA, Ha BEPXHIOIO KPBIMIKY
KOTOPOTO YCTaHABIMBAIOTCSI CMEHHBIC (poTonmpreMHUKHU ¢ dhoTodemenTamu O-8 u
®-25. Tlpu ycraHoBke (HOTONPUEMHUKOB HX TMPUEMHOE OKHO COBMEIIAIOT C
BBIXOJTHBIM OKHOM OCBETHUTEJISI ¥ 3aKPBIBAIOT MPY TTOMOIIN OJICH/TBI.

Ha mepenneii maHenm 0O0BEKTa HCCIENOBAHWS HAXOIUTCS  CETEBOU
BBIKJIFOYATEIh C WHJIMUKATOPOM BKJIIOUEHMsS ceTh. Ha 3amHeil maHenn oObeKTa
WCCJIEIOBAHUSI PACTIONOKEHBI KJIeMMa 3a3eMJICHUs, JepKaTeu peIoXpaHnuTenei
U ceTeBOM MHYp C¢ BWIKOM. Ha OOKOBOW CTEHKE pacIoioKEHO BBIXOJHOE OKHO
OCBETUTENISI W YCTPOWCTBA JUIsi CMEHBI WHTEP(HEPEHIIMOHHBIX CBETO(PUIHTPOB
PEryJIupOBKU OCBEIIEHHOCTH. Ha OGOKOBBIX MOBEPXHOCTAX YCHUIUTENS (HOTOTOKA
PaCIOJIOKEHBI COCTUHUTENBHBIA IIHYP C Pa3beMOM IS MOJKIIOUEHUS O0BEKTa
UCCJIEIOBAHUS K YCTPONUCTBY U3MEPHUTEIIBHOMY U PETYJIATOPHI OallaHca yCUITUTENS
I['PYBO u TOYHO.

Puc. 2.1. Ycranoska ®I1K-10
YCTpONCTBO  M3MEPUTENIBHOE  BBIIOJHEHO B BHJAE  KOHCTPYKTHBHO
3aKOHYEHHOr0 H31enus. B HeM IpuMEeHeHa OJHOKpUCTAbHAs MUKPO-OBM c
COOTBETCTBYIOIIIUMHU  JIOTIOJIHUTEIBbHBIMA  yCTPOWCTBAMH,  MO3BOJSIOIIMMU



IPOM3BOAUTH HM3MEPEHHsS] TOKa (POTODJIEMEHTa, YCTAaHOBJIEHHOTO B OOBEKTE
UCCIICIOBAHUS, YCTAaHABIMBaTh W H3MEPATh NUTAIOIICE HAIpPSIKEHHE Ha
dboTodIEMEHTE, a TaKXKe OCYIIECTBIATh (PYHKIUU YIPABICHUS YCTaHOBKOM
(ycTaHOBKa PEXHMOB MPSIMOTO WJIM OOpaTHOro u3MepeHus M T.1.). B cocras
YCTPOMCTBA U3MEPUTEIBLHOIO BXOJAT TAKKE UCTOYHUKH €TI0 MTUTAHMUS.

Ha nepenneil maHenu ycTpoiCTBa MU3MEPUTEIBHOIO Pa3MEUIEHBI CIIEAYIOIINE
opranbl ymnpaBieHuss W uHAuWKanuu: KHomka [IPAMAS-OBPATHASA ¢
COOTBETCTBYIOIIMMHU UHAUKATOPAMU — IIPEAHA3HAUYCHA ISl BKIIOUCHHUS MPSIMOTO U
00paTHOTO PEXHMOB M3MEPEHMsI; KHONKU «+», «-» 1 CBPOC — mpennasHaueHsl
JUISL PEryJMpOBKH HaIlpsDKEHUST Ha (POTORJIEMEHTE M ero cOpoca B HOJb;
MHIUKaTOpbl B U MKA — mpenHa3HayeHbl ISl MHIAUKAIIMM 3HAYCHUN BEJIWYUH
HamnpspKeHus Ha (poTodsieMeHTe U (DOTOTOKA B Mpoliecce padoThI.

Ha 3amHeit nanenn yCcTponCTBa U3MEPUTEIBHOTO PACHOJIOKEHBI BBIKIIFOYATEIb
CETb, «xnemma 3a3eMiieHUs, JepKaTelud  MNpeAoXpaHuTeleld  (3aKPBITHI
MPEIOXPAHUTENLHON CKOOOM), CEeTeBOM IIHYp C BWIKOM U pazbeM s
MOJKIIOYEHUST 00BEKTa UCCIIEAOBAHMUS.

Y CTpOoCTBO M3MEPUTENBHOE TP TTOMOIIM CETEBOr0 IIHYpa MOJKIIOYAETCS K
cetu 220 B, 50 I'm.

3. BBIIIOJIHEHUE PABOTbI

3.1. BxmtouuThs npuOOpHI B CETh.

3.2.  YCTaHOBHUTH B TMOJIOKEHHE «5» OJOK CBETOPMIBTPOB U PETYIATOPAMHU
OajlaHca YCUJIMTENs «rpy00» U «TOYHO» OTPEryJupoBaTh MOKAa3aHUS
BOJIETMETPA U MUKpPOAMIIEpMETPa A0 HYJIS.

3.3. [larb 1amMme ocBeTUTeJIsI IPOrPeThesl B TeyeHue 15 MuHyT.

3.4. VYcranoButh cBeTodUiIbTp 1 (A =407 HM).

3.5. CHATp  BONBTAMIEPHYIO  XapakTEPUCTUKYy TPU  MaKCUMaIbHON
OCBEIIEHHOCTU (KpaiiHee MOJIOKEHHUE KOJIbLIA YCTPOMCTBA PEryIHPOBKU
OCBEIIEHHOCTU MpPH €ro MOBOPOTE MO YaCOBOW CTPENIKE) MJIsi MPSIMOTrO
HanpsHKeHUs, TaHHbIE 3aHeCTy B Tad. 3.1.

Tabnuya 3.1

uB| 0 | 05|10 15 20 | 25| 30 | 35| 40 | 45 | 50

I, MKA

3.6. Haxatp KHOTIKY «COpPOC» M YCTAaHOBUTH 0OpaTHOE HANPSKEHUE.

3.7.  YMEHbLIUTH TOK J0 HYJISl ¥ ONPENETUTh 3alUparoliee HanpsKeHHe.

3.8.  CHATb BOIBTAMIIEPHYIO XaPAKTEPUCTUKY MPU MAKCUMAJIBHOW OCBEIIIEHHOCTH
TSl 0OpaTHOTO HANPSKEHWS, TaHHBIE 3aHECTH B Tab. 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. [Ilponenats myHKTHI 3.5—3.8 1JIs MUHUMAJIBHOM OCBEIIEHHOCTH (KpaitHee
MOJIO)KEHUE KOJIbI[Aa YCTPOMCTBA PETYIUPOBKH OCBEIICHHOCTH TPHU €ro
OBOPOTE MPOTUB YAaCOBOU CTPEJIKH).

3.10. Tloctpouts rpaduku 3aBucumoctu |=Ff(U) nmns makcumanbHOH W
MHUHUMaJbHON OCBEIIEHHOCTEW Ha MUJUIMMETPOBOM Oymare.

3.11. YcraHOBUTH CBETODUIBTD 4.

3.12. Tlponmenatp mnyHkTel 3.5-3.7 m 3.9-3.10 gua cBeropunbTpa 4
(A =578 um).

3.13. Cpasuuts a5 cBetodmibTpoB 1 u 4 Toku Haceienus mpu U = 5 B.

3.14. OmpenenuTh KWHETHYECKYIO OJHEpruio  (GOTOANeKTpoHa it 1
ceeroduinbrpa mo Qopmyiae | =€U, rme e — sapsan snekrpowa,
U — 3anuparoiiiee HanpspKEHUE.

3.15. OmpenenuTs MaKCUMANbHYIO CKOpPOCTh (oTOdNeKTpoHa it 1

2eU

cBeTodmiibTpa 1mo popmyie Vmax = m o TRe M — Macca 3JeKTPOoHA.

3.16. Ompenenuth paboTy BbIXOAa (HOTODIEKTPOHA U3 MeTauia nis |
cBeroubTpa 1o dopmyne A= hTC—eU , Tie h — moctosinnas Ilnanka,
C - CKOpPOCTb CBETA B BaKyyMe, A — JIJIMHA BOJIHBI.

A
3.17. Omnpenenuthb kpacHyto rpanuiry hotodddekra no hopmyne VO = P
IMpumeyanus:

1. JImuHBI BOJIH MPOMyCKAaHUS UHTEPPEPEHIIMOHHBIX CBETOGMIBTPOB: 407 HM
(1), 435 um (2), 546 um (3), 578 um (4). B ckoOkax yka3zaHbl HOMEpa
CBETO(UIBTPOB, YKa3aHHbIE HA YCTAHOBKE.

2. 3HaK «MUHYC» MPU 0OPATHOM pEKUME U3MEPEHUS HE UHIULIUPYETCS.

3. PexxuM paboOThl yCTAaHOBKHM MPEPBIBUCTBIA — uepe3 Kaxiable 45 MUHYT
paboThl aenaercs nepepbiB Ha 15-20 MuHyT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kaxoii ¢oroaddexr Ha3piBacTcss BHEIIHUM? OCHOBHBIE 3aKOHBI BHEIIIHETO
dboTorpdexra.

2. OOBSICHUTD 3aKOHBI POTOIPGEKTa C TOUKH 3PEHUS KBAHTOBOIN TEOPUH.

3. MoxxHo 1 OOBSACHUTH (POTOIPPEKT C TOUKH 3pEeHHS KIACCUUYECKOU
ANEKTPOAMHAMUKH ?

4. Ha3zBatb TUIIBI POTOIJIEMEHTOB.

5. Jlatb ompeaeneHUs: CBETOBOTO TOTOKA, OCBEIICHHOCTH, CHJIBI CBETa.
CdhopmynupoBaTh 3aKOHbI OCBEIIEHHOCTH.

6. Uro Takoe  BTOpWYHas  dJEKTpoHHas  smuccusa?  KoHcTpykius
(OTORIIEKTPOHHBIX YMHOXKHUTEECH.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun onenku:

— OueHka «5» CTaBUTHCS, €CIHM yYalIUHCS BBINOJIHAET pabOTy B MOJIHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOW TMOCIEJOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEPCHUM; CaMOCTOSITCIBHOW  pallMOHAJLHO  MOHTHUPYET  HEOOXOIUMBIE
00OpyZ0BaHHUE; BCE OMBITHI MPOBOANT B YCIIOBUSX M PEKUMaX, 00CCIICUYMBAOIINX
MOJTYYCHHUE TIPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOIOAACT TPEOOBAHUS MPABHIT
0e30macHOCTH TPy/a; B OTYETE MPABUILHO M AKKypPaTHO BBHITIOJNHSET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, YEPTEXKH, TrpaduKH, BBIYUCICHUS; MPABUILHO BBIMOIHSIET
aHaJIN3 ITIOrPETHOCTEN.

— OneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIICHKU «5», HO ObLIN
JOMYIIECHBI JBa-TPU HemodeTa, He Oojee oaHON HerpyOol OMMUOKKM W OJHOTO
HeJloueTa.

— OmeHka «3» cTaBUTCA, eclii paboTa BBITIOJIHEHA HE TIOJHOCTBIO, HO 00BEM
BBITIOJITHCHHOH YacTH TaKOB, TO3BOJISICT IOJYYUTh TMPABWIBHBIC PE3yJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHH ObUTH JOMYIIIEHBI OITHOKH.
— OrmeHka «2» CTaBUTCS, €Ciau padoTa BBINOJIHEHA HE TMOJTHOCTBIO M 00bEeM
BBITIOJITHCHHON 4acTH pabOT HE MO3BOJIAT CJENaTh MPAaBHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BBIYMCIICHUS, HAOIIOICHHS PON3BOIUINCH HETIPABUIIBHO.

Tema 6.2. ®u3zuka aToMa U1 AaTOMHOTO siipa
YcrHblii onpoc (YO)
1.B dem 3akiroyaercs sIBJICHUE PAJUOAKTUBHOCTHU?

2. KakoBa npupoja paJin0akTUBHOTO U3JTy4EHUs?
3. Hanumnre 3aK0H paguoOakTHBHOIO pacnaja.



4. Yto Ha3bIBAIOT NEPUOAOM IOdypacnaga?

5. KakoBbl yCTpOHCTBO U AeHCTBUE KaMmepbl Buiibcona u cuetruuka I'elirepa?
6. Pacckaxxute o Mmojienu siapa o MiBaneHnko - ['elizenGepry.

7. UTO HAa3bIBAIOT MACCOBBIM YUCIIOM?

8. Kak onpenenstor AeeKT Macchl U SHEPTHUIO CBSI3U sapa?

9. Yto Takoe sijepHas peakius?

10. YTo moOHMMAIOT MO HCKYCCTBEHHON paIMOAKTUBHOCTBIO?

11. Kakyro siiepHyIO peakliiO Ha3bIBAIOT LIETTHON ?

12. JlaiiTe MOHATHE KPUTUUECKOW MACCHI.

13. Pacckaxute 0 NOJIy4EHUH U MPUMEHCHUU PAJUOAKTUBHBIX U30TOIOB.
14. Pacckakute 0 NEpCIEKTUBAX PA3BUTUSA AaTOMHON 3HEPIETUKHU.

15. Kakoe Omosiornueckoe BO3/A€CTBUE OKA3bIBAIOT PAAHMOAKTUBHBIE U3TyUEHUS
Ha KUBOU OpraHu3m?

16. Kakue yacThilbl Ha3bIBAIOT 3JIEMEHTAPHBIMU ?

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepun onieHku:

OtMmeTKka «5»

TIOJTHO PACKPBITO COJICP)KaHKME MaTepuaa

YETKO M TIPABWJIBHO JaHBI ONIPEICTICHUS U PACKPBITO COAEPKaHNUE MTOHATHI, BEPHO
HCIIOJIb30BaHbl HAYYHbBIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJBb30BaHbl PA3INYHbIC YMEHUS, BBIBOJIbI U3 HAOJIOICHUH,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, UCIIOJIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONPEICIICHUS MOHSATUMN M UCIIOJb30BaHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTpeieSICHHs TTOHSATUI HETOJHBIE, IOMYIIIEHbI HE3HAUUTEIbHBIC HAPYILICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUSI, HEOOJIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPABWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (MO3uLUs
TTOHUMAIOIITU )

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHKe Y4eOHOTro MaTepualia, HO U3JI0KEHO
(dbparmMeHTapHO, He BCera Mociae10BaTeIbHO

oTnpeiesIeHUs MOHATUN HEeIOCTATOYHO YETKHE

HE UCIIOJIb30BaHbI B KAUECTBE JOKA3aTEILCTBA BHIBOJABI U 000O0IIEHNUS U3
HaOJII0/ICHUM, TIOMYIIEHBI OTUOKH MPU UX HU3JI0KEHUU



JIOTYIIEHBI OITMOKN M HETOYHOCTH B MCTIOJIB30BaHUN HAYYHON TEPMUHOJIOTHH,
OTpeJIeIeHUE TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUS KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOTO MaTepualia He PacKphITO

HE JaHbI OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OITUOKH B ONPEICICHUH TIOHITHH, IPH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanue (T)

1. Kak Ha3pIBaeTCss MUHUMAaTbHAS TIOPITUS SHEPTUH, KOTOPAs U3TYIaeTCs UITH
MOTJIONIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOpITyCKYyJa

r) aup

1) KBapK

2. Kto otkpsu1 hoToanexkrpuueckuid 3pdext ob11 B 1887 roay (...)? Kto B 1888—
1890 rogax skcriepuMeHTaNbHO UccieaoBall porornekrpuueckuit 3pdexr (...)?
KTo BBIMOSMHUI HanboJiee NoJiHOe uccieaoBanue sieiaenus gorodrdpdekra (...) B
1900 1.7

a) I'. I'eput; A. Croneros; M. [1nank

0) A. Diinmreiin; I'. I'epi; A. CtonetoB

B) I'. T'epu; A. Croneros; ®. Jlenapy

r) A. Ditamreiin; A. Cronetos; @. Jlenapn

1) A. Croneros; I'. 'epir; A. DitHIITeliH

3. U3 yero cocTout siapo aroma’?

a) IPOTOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEHTPOHOB U IPOTOHOB

I') Y-KBaHTOB

1) 2JICKTPOHOB, HEUTPOHOB M MPOTOHOB

4. Kako#l U3 JaHHBIX BEJIMYMH IPONOPLMOHAIbHA YHEPTHS KBaHTa?
a) JVINHE BOJIHBI.

0) yacToTe KoJeOaHuH.

B) BPEMEHU U3ITyYEHHUS.

T) 3JIEKTPUUECKOMY 3apsiay Sapa.

1) CKOpoCTH (OTOHA.



5.51BneHue uCycKaHus AIEKTPOHOB BEIIECTBOM TOJT IEHCTBUEM
AIIEKTPOMATHUTHBIX U3JIYYCHUIN HA3bIBACTCS:

a) DJIEKTPOJIU3.

0) porocunres.

B) hotord ekt

I') SJEKTPU3aLIUSL.

1) ylapHasi MOHU3ALIUSL.

€) peKOMOHMHAITH.

6.1Ipemmoxun simepHyro MOIENTb CTPOCHUS aTOMa!
a) JI. Tomrcom.

0) O. Pezepdopn

B) A. bekkepens.

r) B. I'eiizenOepr.

n) H. bop

7.0npenenure, B KaKUX U3 MEPEUUCICHHBIX HIKE COCTOSIHUM BEILIECTBO MOKET
UCITYyCKaTh JIUHENYATBIN CIEKTP U3ITYyUEHHUS?

1. TBEpIOE COCTOSIHUE MPU BBICOKOM TeMIIEpaType

2. )KUJKOE COCTOSIHUE MPU BBICOKOU TEMIIEPATYpE

3. ra3000pa3HOe COCTOSIHUE MTPHU BBICOKOW TEMIIEpaType

4. ra3000pa3HOE COCTOSIHUE MPU HU3KON TeMIepaType

a) ToJbKO 1.

0) ToIBKO 2.

B) TOJIBKO 3.

T') TOJIBKO 4.

1) B cocrostausix 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JIIOOOM COCTOSIHUH.

8. Uto Takoe a-u3ayuyeHue?

a) DJIEKTPOMATrHUTHBIE BOJIHBI
0) [loTokx HEUTPOHOB

B) [ToTOK MpoTOHOB

r) [loTok simep aToMOB renus
1) HET MPaBUIILHOTO OTBETA

9. Uto omnpenensieT aTOMHBINA HOMED dJieMeHTa Z7?
a) CKOJIBKO B sIIp€ HaXOJUTCS JIEKTPOHOB

0) CKOJIBKO B AJIp€ HAXOAUTCSI HEUTPOHOB

B) CKOJIBKO B SIIpE€ HAXOAUTCSI TaMMa-KBaHTOB

I') CKOJIBKO B sIIp€ HaXOJUTCS IPOTOHOB

1) 3aTPYAHSIIOCH OTBETUTD



10. Yto Takoe nepuoa noxypacnaga T-paguoakTUBHBIX sjep?

a) BpeMsi, B TEUEHHE KOTOPOT0 YUCIIO PAJIMOAKTUBHBIX SIJIEp B 00pasie
yMenblinaercs B 10 pas

0) BpeMs, B T€YEHUE KOTOPOTO YHCIIO PaIMOAKTUBHBIX siIep B 00pasie
yMEHbIIIaeTcs B 2 pasza

B) BPEMSI, 110 HCTEUCHHH KOTOPOTO B PAJIHOAKTHBHOM 06PasIie OCTAHETCS \2
PaMOaKTUBHBIX SIICP

') BpeMsl, B TEUEHHUE KOTOPOIO YUCIIO PAMOAKTHUBHBIX SAEP B 00pas3Le
yMmeHnsbIaercs B 50 pas

1) 3aTPYAHSIIOCH OTBETUTD

11.13 aToMHOTO siIpa B pe3yapTaTe CaMONPOU3BOIBHOTO ITPEBPALLICHUS BBUIETEIIO
AJIpO aToMa rejivs. ITO OTHOCUTCS K CIEAYIOIIEMY BUYy paJllOaKTUBHOTO
pacrana:

a) anb(da-pacna.

0) Oera-pacrma.

B) TaMMa-U3Jy4EHUE.

I') IPOTOHHBIN pacnan

1) IBYXIIPOTOHHBIN pacraj

12.KoadpuireHT mponopunoHanbHOCTA MEXIAY SHEPTUEN KBAaHTA U 4YaCTOTOU
KOJIeOaHUI1 Ha3bIBAETCS:

a) noctosiHHasi bonblMana.

0) noctosiHHas Punbepra.

B) MTOCTOSIHHAsT ABOTapo

r) noctostHHast Papases.

n) noctostHHas [1manka

13. Yto Takoe KpuTHYECKasi Macca BEIIecTBa?

a) HAaMMEHbIIIasi Macca JIETSIIErocs BEeIeCTBa, PU KOTOPOH yKe MOKET
MPOTEKATH LIEMHASA SICPHAS] PEAKIIUS TICJICHUS

0) Macca Jensmerocs: BEIecTBa, paBHasi MOJIIPHON Macce 3TOTO BEIIeCTBa
B) Macca JICJISIIEeTrocs BeIIeCTBa, MOJTHOCTHIO 3aMOJIHSIONIAs] aKTUBHYIO 30HY
peaxkTopa

') Macca JCNSIIErocs BenecTna, paBHas 235 kr

1) 3aTPYAHSIOCH OTBETUTD

14. Yto u3 HUKE MEPEUNCICHHOTO MOYKET OBITh 3aMENIUTEIIMA HEHTPOHOB B
SJIEPHOM peakTope?

a) TsDKeJast Bojia Wi rpaduT

0) 6op mnm KagMuit

B) ’€JI€30 UJIM HUKEIh

r) OETOH WJIH TTECOK

1) 3aTPYAHSIIOCH OTBETUTD



15. Uccnemyembrit obpaserr, coaeprkamuii N pagroakTUBHBIX SEp, CHadala
oxyiaxkaarot 10 —40 °C, a 3aTem noMeIaroT B MarHuTHOE 1ojie. I3MeHuTcs Jin mpu
ATOM KOJIMYECTBO PAIUOAKTUBHBIX SJI€P, KOTOPHIEC PACIAINCH 3a BPEMSI, PABHOE
JIBYM TIeprojiaM mnoJrypacnazna’?

a) UI3BMEHUTCS HE3HAYUTEIILHO

0) U3MEHUTCS TOJIBKO MPH OXJIAXKICHUU 00pasiia

B) U3MEHUTCS TOJIBKO MPU BHECEHUHU B MAarHUTHOE T0JIE

') I3MEHUTCS, €CITH 00pa3el] CHavajia OXJIaJNTh, a 3aTE€M BHECTH B MAarHUTHOE
rnoJie

1) HE U3MEHUTCS

Kontpomupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiaouu Kk Tecram:

Ne Bompoca 11213/4|5|6/7]8[9 [10]11/12]13]14|15

IlpaBuibHblii [0 (BB |0 |B|O|B || |0 |a |4 |a |a |1
OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOy4YarOIIeMycs, ecii Habpas MeHee S 0aioB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 8-6 6amios;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 9-11 6annos;

— «5» BBICTaBIISIETCS O0yUaromemycs, 3a 6osee 12 6amios.

3aganus 1y caMoCcTosITeIbHOM padoThl (CP)
Tembl 3cce (pedepatroB, 10KIAT0B, COOOIICHU)

Pa3BuTHe B3IIIsI10B HA CTPOCHUE BEILIECTBA.
Mopaenu cTpoeHUs1 aTOMHOTO Spa.
3aKOHOMEPHOCTH B aTOMHBIX CIICKTpaxX BOJOPO/A.
SnepHas momenb atoma.

OmneiTer 3.Pe3epdopna.

Mogens atoma Bogopoaa no H.bopy.

KBanrtoBsie nnocrynarel bopa.

Jlazepsl.

. PagnoakTUBHOCTE.

10.3ak0oH paguoaKTUBHOTO pacmaja.
11.PaarioakTHBHBIEC MPEBPAIICHUSI.

12.CrniocoObl HAOIIOICHUS M PETUCTPALIMK 3aPSYKEHHBIX YaCcTHII.
13.9ddext BaBuiioa - YepeHkosa.

CoNOOT~ODE



14 .Tlomy4yeHune paguoaKTUBHBIX H30TOIIOB U UX MPUMEHEHHE.
15.bronorndyeckoe ACHCTBUE paIHOaKTUBHBIX M3 TyYCHUN.
16.2O5nemMeHTapHbIC YaCTHIIBI.

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu oneHKH:

OtMeTKka «5»

TIOJTHO PACKPBITO COAEPKaHNE MaTepraia

YETKO ¥ TPABWJIBHO JaHBI ONIPEACIICHUS U PACKPBITO COJIEP KaHKE TIOHATHIA, BEPHO
WCITOJIb30BaHbl HAYYHBIC TCPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbI PA3INUHbIC YMEHUS, BBIBOJIBI U3 HAOJIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIHHBIN, UCITOJIB30BAHBI paHEe IPHOOPETCHHBIC 3HAHMSI.

OtmeTKa «4»

PAcCKpBITO OCHOBHOE COJIEpKaHKUe MaTepuaia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONIPEICIICHUS MOHSATUN M UCIIOJIb30BAHbBI HAYYHBIE
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

OmpeieSICHHs TOHSATUN HETOJHBIE, TOMYIIEHbI HE3HAUUTEIbHBIC HAPYILICHUS
MOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUSIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIPOCHI YTOUHSIOIIECTO XapaKkTepa (TO3UIIHs
MMOHUMAOITUH)

OtMmeTKa «3»

YCBOEHO OCHOBHOE COJIEpKaHHE yueOHOIro MaTepuaia, HO U3JI0KEHO
(dbparMeHTapHO, HE BCera MOCIe0BaTEIbHO

onpeAeIeHUs TOHATUI HEIOCTAaTOYHO YETKUE

HE KCII0JIb30BaHbBI B KAYECTBE JIOKA3aTCILCTBA BEIBOIBI K O0OOIICHHS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITUOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OIIPEICIICHUE TTIOHITUI

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3IUPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOT0o MaTepuajia He pacKphITO

HE JaHBl OTBETHI Ha BOITPOCH! HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIE OIMTMOKY B ONPEICTICHUH TIOHSITHH, PU UCTIOJIH30BaHUU
TEPMUHOJIOTHH.



JlaGopaTopHbie padoThI
JlaGopaTopnasi padora Ne 17
N3yyeHue TPEeKOB 3apsizKeHHBIX YaCTHII IO TOTOBBIM (poTorpadusim.

[lesb: 0OBACHUTH XapaKTep ABUKEHUS 3apsKEHHBIX YaCTHULL.
OoOopynoBanme: ¢dotorpaduu TPEKOB 3apsUKEHHBIX YACTHUL], IOJYyYEHHBIX B
KaMmepe BunbcoHa, my3bIpbKOBO# KaMepe U (hOTOIMYIIBCUH.

Teopernyeckoe 000CHOBaHHE

[Ipu BBINOTHEHUHU AAHHOW JTaOOPATOPHOM pabOTHI CAEAYET TOMHUTH, YTO:
a. JUIMHA TpeKa TeM 0oJibliie, YeM OO0JIbIIE YHEPTUSI YACTUIIBI (U YeM
MEHBIIIE IIJIOTHOCTH CPEJIbI);

b. TommmHA Tpeka TeM OOJIbIINe, YeM OOJIBIIIE 3apsi/] YaCTHIIBI U YeM
MEHBIIIE €€ CKOPOCTh;

C. MpH JBWKCHUU 3apsHDKCHHOM YaCTHUIBI B MATHUTHOM I10JI€ TPEK €€
MOJTYy9aeTCs] HCKPUBJICHHBIM, IPUYEM PATNyC KPHUBU3HBI TPEKa TEM
OoJibllIe, YeM OOJIbIlIe Macca U CKOPOCTh YaCTHUIIbI U YEM MEHBIIIC €€
3aps A MOIYJIb HHIYKITMH MarHUTHOTO TTOJIS:

d. vacTtuia gBUTanack OT KOHIIA TPeKa ¢ OOJIBIIMM PaIuyCOM KPUBU3HBI K
KOHIly C MEHBIIIMM PauyCcOM KPUBHU3HBI (paguyc KPUBU3HBI IO MEpe
JBUKEHUS YMEHBIIAETCS, TaK KaK U3-3a CONPOTUBIICHUS CPEbI
YMEHBIIAETCS CKOPOCTh YACTHUIIBI).

IHopsanok BLINOJHEHHUS] PA0OTHI

3aodanue 1. Ha nByx u3 Tpex npejacTaBieHHBIX BaM (pororpadwuii (puc. 1,
2 u 3) n300paxkeHbl TPEKU YaCTHUII, ABMXKYIIMXCS B MArHUTHOM TIOJIE.
VYkaxute Ha Kakux. OTBET 000CHYHTE.

3aodanue 2. Paccmotpute Gororpaduro TpeKOB 0-4aCTHII,
JIBUTABIIMXCS B Kamepe Buiibcona (puc. 1), 1 0TBEThTE Ha
JAHHBIC HIKE BOIIPOCHI:

1. B xakoM HampaBJICHUH JIBUTAIUCH O-4aCTHIIBI?

2. JInvHa TPEKOB (-4acTUI] IPUMEPHO oauHaKoBa. O 3
YEeM 3TO TOBOPHUT?

3. Kak MeHsu1ach ToNIIMHA TPeKa MO Mepe ABUKEHUS
yactull? YTo u3 3Toro cieayer?



3adanue 3. Ha pucynke 2 nana portorpadus
TPEKOB 0-9acTHIl B Kamepe BuibcoHa, HaXoIuBIIEHCS B
MarHUTHOM IIOJIE.
Omnpenenute 1o 3T0# poTorpaduu:
1. TloueMy MEHATUCH palyC KPUBU3HBI M TOJIINHA
TPEKOB 110 Mepe ABMKCHUS 0-9aCTHUIL?

2. B Kkakyio cTOpOHY JBUTAINCH YaCTHUIIBI?

3aodanue 4. Ha pucynke 3 nana ¢potorpadus Tpeka 3JIeKTpoHa B
IIy3bIPPKOBOM KaMepe, HaXOAUBILIEKCS] B MArHUTHOM Mosie. Onpeaenure no
sTOM pororpadun:

1. Tlouemy Tpek umeet popmy cnupaiu’?

2. B kaxoMm HalipaBJIEHUU JABUTAJICS 3JIEKTPOH?
3. UTOo MOTJIO MOCTYXHUTh IPUUYUHOM TOTO, UTO TPEK

3JIEKTPOHA Ha PUCYHKE 3 ropas3io JJIMHHEEe TPEKOB
(- YaCTHIl HA PUCYHKE 2

Kontponmupyemsie kommnereniuu: OK 01-OK 07; JI.1.-
JI.6.: M.1.-M.6.; TL.1.-11.7.;

Kpurepuun ouenku:

— Onenka «5» CTaBUTBCS, €CIIH YUaIllMHCs BBIOJIHSAET paboTy B MOJHOM 00bEME C
coOmo/ieHneM HEO0OXOJAMMOW TOCIIeIOBATEIPHOCTA TPOBENCHUS ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIBHOM  pallMOHAJIbHO  MOHTHUPYET  HEO0OXOIUMBbIE
000py/I0BaHNE; BCE OMBITH MPOBOJUT B YCIOBUSIX M PEKUMAX, 00ECIICUNBAIOIINX
MOJTyYeHHUE TIPABUIIBHBIX PE3yJIbTATOB M BHIBOJOB; COOIOAAET TPeOOBAHUS TIPABILII
0e30MacHOCTH TPy/a; B OTYETE MPABUIBHO M aKKypaTHO BBHITMONHSET BCE 3aIUCH,
TaONUIbI, PUCYHKH, YEPTEXH, Tpa(UKH, BBIYUCICHUS; MPABWIBHO BBHIMOIHSIET
aHaJIN3 TTOTPEUTHOCTEH.

— OueHka «4» CTaBUTCS, €CJIM BBIIIOJHEHbI TPEOOBAHMS K OLICHKU «5», HO ObLIN
JOMYIIEHBI JBa-TPU HEIOYeTa, He Oojee OJHOW HErpyOoil OIMMOKA W OJHOTO
HEeJ0YeTa.

— Onenka «3» cTaBUTCS, e€cay paboTa BBIMIOJHEHA HE MOJHOCTHIO, HO O0BEM
BBIMIOJTHEHHOM YacTH TaKOB, IMO3BOJISIET MOJYYUTh TNPaBUIbHBIE PE3yNbTaThl U
BBIBOJIbI: €CITH B XO/I€ MTPOBEICHUS OIbITa U U3MEPEHHUM OBLITU TOMYIIECHBI OIIMOKH.



— Omnenka «2» CcTaBUTCS, €clid pa0oTa BBHINOJHEHA HE MOJHOCTHIO M 00beM
BBINIOJIHEHHOM YacTH pabOT HE MO3BOJIAT CHENaTh NMPaBUIbHBIX BBIBOJOB: ECIIH,
OTIBITHI, U3MEPEHHUS, BEIUUCIEHMSI, HAOJIIOIEHUS IPOU3BOIMINCH HEMPABUIIBHO.

Konrpoabnas padora Ne 6
Mo pa3geny «jeMeHTbI KBAHTOBOW (QU3MKN»

Bapuanr 1.
JlaiiTe xapakTepuCTHKY (PU3UUECKOTO SBICHUS: aHHUT UJISIIIHSL.
JlaliTe XapakTepUCTUKY 3aKOHA PAJMOAKTUBHOIO pacnaja.
Kakyro MakcuManpHyI0 KHHETHYECKYIO SHEPTUIO UMEIOT 3JIEKTPOHBI, BEIPBAHHBIE
U3 oKcujia 6apusi, mpu o0JydeHUu cBeToM ¢ yactoroit 1015 I'a?

Bapmanr 2.
JlaiiTe XapaKTepUCTUKY TUIAHETAPHOM MOJIENIN CTPOEHHUS aToMa.
JaiiTe xapakTepuCTHKY (PU3MUECKOr0 yCTPOMCTBA: (DOTOIIEMEHT.
AKTHBHOCTB paJIMOaKTUBHOTO 3JIEMEHTA YMEHBIIWIACH B 4 pa3a 3a 8 cyTok. Haiitu
[IepUOoJ MoJIypacnaza.

Bapwuanr 3.
JlaliTe XapaKTEepUCTUKY MOJIEIIM CTPOEHUS AaTOMHOTO SApA.
JlaiiTe XapakTepuCTUKY TeOpur DUHIITEWHA 1151 poTordPexTa.
Haiitu yactoty usnydenus, macca GOTOHOB KOTOPOTO paBHA MAcCe MOKOS
ANEKTpoHa?

Bapuanr 4.
JlaliTe XapakKTepUCTHUKY KBAHTOBOM MOJENH CTPOCHHS aTOMa.
JlaliTe XapaKTepUCTUKY TEOPUHU OTHOCHUTEIIBHOCTH.
Haiitu sHepruto cBa3u siapa aeirtepus 21 H?

Bapuanr 5.
JlaiiTe xapakTepuCTHKY (PU3MUECKOT0 SBJICHUS: TEPMOsIIepHasi peakLus.
JlaliTe XxapakTepucTuKy (PU3UIECKOTO yCTPOICTBa: kKamepa BuibcoHa.
Omnpenenure 3HEPrUI0 POTOHOB, COOTBETCTBYIOMIMUX HanOoJiee JIMHHBIM BOJIHAM
BUJMMOM 4acTH criekTpa 760 HM.

Bapuasnr 6.
JlaiiTe XapakTepucTuky (GU3N4ecKoro siBeHus: PorodPpheKT.
JlaiiTe XxapakTepucTuKy (PU3MUECKOT0 yCTpoiicTBa: cu€Tuuk [ erepa.
Hanummre peakuuro, ecnu npu 0oMOapaupoBke 6opa 105B nelitponamu u3
oOpasoBaBIlIeToCs si/ipa BEIOpackIBaeTCs alib(a-yacTulia.

Bapuanr 7.
JlaliTe XapakTepucTuKy (PU3MUECKOTO SIBICHUS: PAAMOAKTUBHOCTD.
JlaliTe XapakTepucTUKy (U3UIECKOTO YCTPOMCTBA: J1a3ep.
Haiitu kpacuyto rpanuity ¢potosddexra 1ist Kanus.

Bapuanr 8.
Jlaiite xapakrepucTuky runoressl Ilnanka.
JlaliTe XapakTepucTUKy (U3UIECKOTO YCTPOMCTBA: SACPHBIN PEAKTOP.



Kakast 3Heprus BplIEIAETCS IPU PEAKLINAN:

31H + 21H 42He + 10n?

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepuu oneHku:

- «5» cTaBUTHCS 3a pabOTy, BBIIOJHEHHYIO [TOJIHOCTHIO 0€3 OMIMOOK 1 HEJOUETOB.

- «4» craBUTBhCA 32 Pa0OTY, BHINOJIHEHHYIO ITOJHOCTBIO, HO IIPYU HAJIMYUU B HEHl HE
OoJiee oHOM TpyOOM M OHOM HerpyOoi OMMOKM W OJHOTO HejoueTa, He Ooiee
TPEX HEI0YETOB.

- «3» CTaBUThCS, €CIIM CTYIECHT IPaBUIBHO BBINIOJIHUI HE MeHee 2/3 Bceil paboThl
WIM JOMYCTUJI He OoJiee OJHOUM IpyOOl OMMOKM M JABYX HEOYETOB, HE Oojee
OJIHOU TpyOOW U OJHON HerpyOoi omwuoOku, He Oojiee TpeX HErpyObIX OIIMOOK,
OJIHOM HerpyOoi OIIMOKH U TPEX HEIOUETOB, TPU HATUYNU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIIO OIIMOOK U HEJJOUETOB MPEBBICHIIO HOPMY OLIEHKH «3»
WJIM MPAaBUJIBHO BBINIOJIHEHO MeHee 2/3 Bcel paboThI.



Ta6auna 3 - @Popma HHPOPMANMOHHON KAPThI 0aHKA TeCTOBBIX 3aJaHUI

HanmenoBanue Bcero KomuuectBo popm T3 Kontponupyemsie
pas3eion T3 OTKpBITOTO | 3aKpBITOrO Ha YnopsaoueHue KOMIICTCHITUHU
THIIA THIIA COOTBETCTBHE
Pa3gen 1. Mexanuka 3 3 OK 01-OK 07; JI.1.-
JI1.6.; M.1.-M..6.;
IT.1.-11.7.; TIK 3.1
Pa3nen 2. MouiekyasipHast 2 2 OK 01-OK 07; JI.1.-
¢us3nka u OCHOBBI JI.6.; M.1.-M..6.;
TEePMOIMHAMHMKH I1.1.-I1.7.; [IK 3.1
Paznean 3. 5 5 OK 01-OK 07; JI.1.-
DJIeKTPOAMHAMHUKA JI1.6.; M.1.-M..6.;
I1.1.-11.7.; TIK 3.1
Pasznen 4 Kosedanusa u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI1.6.; M.1.-M..6.;
I1.1.-11.7.; TIK 3.1
Pazgen 5. OnTuka 1 1 OK 01-OK 07; JI.1.-
J1.6.; M.1.-M..6.;
IT.1.-T1.7.; TIK 3.1
Pa3znen 6. Di1eMeHTBI 1 1 OK 01-OK 07; JI.1.-
KBaHTOBOW GU3UKHU JI.6.; M.1.-M..6.;
IT.1.-T1.7.; TIK 3.1




Ilepeyens Bompocos (3agay)
IS TIPOMEKYTOYHOI aTTecTanuu (IK3aMeH)

Teoperuyeckue BONPOCHI
1. Mexanuyeckoe nBkeHHE. OTHOCUTENBHOCTh JABMXKEeHHs. Cuctema oTcyerta.
MarepuranbHas TOUKa.
2. PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHbIE ABMXKEHUS (hOopMysbl U
rpauKy, OTTUCHIBAIOITNE TAHHBIC JBKEHUS).
3. JIBmxeHHE 1O OKPY>KHOCTH C MIOCTOSTHHOM TI0 MOAYJIO CKOpOCThio. KnnemaTuka
JIBUKEHHS KOJICCHOM Maphl.
4. Cuna. Macca. 3akonbl HproToHa.
5. 3akoH BcemupHoOro Tarorenus. I'paBuranmonnoe noine. Cuna tsbkectd. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cuia TpeHus.
7.  Hmnynbc Tena. 3aKOH COXpaHEHHUS UMITYJIbCa U PEaKTUBHOE JIBHXKCHHE.
8. PaGora m momHOCTh. MexaHuueckass Heprusi U €€ BHUJIIbI. 3aKOH COXpaHEHUS
SHEPIUH.
9. OcHOBHBIE MMOJIOKEHUSI MOJICKYJIIPHO-KHHETUYECKON TEOpUU Ta3a.
10. OObsicHeHHE arperaTHbIX COCTOSHMM BEIIECTBA HAa 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 ¥ HEHACKHIIICHHBIC TTaphl. BiaXXHOCTH BO3AyXa.
14. Mopnenb cTpoeHuss KUAKOCTU. [lOBEpXHOCTHOE HATSKEHHUE W CMaddBaHUE.
Kanumisipasie sBiaeHUS.
15. Mogenb cTpoeHus TBEPABIX Tel. MexaHnYecKre CBOMCTBA TBEPIBIX TEI.
16. Buytpennsas oHeprus u crnocoObl €€ u3MeHeHus. llepBwiif  3akoH
TEPMOJUHAMUKH.
17. Tlpunnun gevictBus TermoBoi MamuHbl. KIIJ[ TerioBoro aBurarens.
18. B3aumopeiicTBre 3apsKEHHBIX TeNl. DJIEKTPUUECKHM 3apsij. 3aKOH COXPaHCHMUS
AIIEKTPUYECKOTO 3apsia.
19. 3akon Kynona. Dnektpuyeckoe moJie U ero XapakTepUCTUKH.
20. DOnexrtpuueckas EMKocTb. KoHeHCaTOPBI.
21. TlocrosiHHBIA 2yiekTpudeckuii ToK. Cuila TOKa, HANpSOKEHHUE, DJIEKTPUUYECKOE
COMPOTUBJICHUE.
22. IlapannenbHOE U MOCIEI0BATEIbHOE COCIMHEHUE TTPOBOTHUKOB
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 MAarHUTHOE 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. Camoumnpaykius. OAC camounaykiuu. MHIyKTUBHOCTh. DHEPrUsi MarHUTHOTO
OJISL.

33. Mexanuueckue KojieOaHUs U MX XapaKTePUCTHKHU.

34. CBoOonHbIE U BRIHYXCHHBIC KosieOanus. Pesonanc. Konebannst MocTOB.

35. TlpeBpaiienne sHEPTUN TIPH KOJIEOATETHHOM JIBH)KCHHH.

36. Mexanunueckue BOJHBI. Buibl BoaH XapakTepUCTHKU BOJIH. 3BYKOBBIE BOJHBI.
37. CBoOonHbIE 3MEKTPOMArHuTHeIe KoseOanusi B KoHType. [IpeBpaienue snepruu
B KoJieOaTesbHOM KOHTYpe. Popmyna ToMcoHa.

38. Ilepemennsiit Tok. [lomyuenne nepeMeHHOTO TOKa

39. AKTHBHOE CONPOTHUBIIEHUE B LIETIN IEPEMEHHOTO TOKa. J{elicTByOIIME 3HAUEHUS
TOKa ¥ HapsDKEHUsS. MOIHOCTh NEPEMEHHOIO TOKA.

40. Karymika uHIYKTUBHOCTH B MU IEPEMEHHOTO TOKA.

41. KonpaeHcaTop B LIETIM IEPEMEHHOTO TOKA.

42. Tpancdopmarop. [lepenaua u pacnpenencHue 3EKTPOIHEPTUN.

43. DnexTpOMarHUTHOE TIOJIE W DJIEKTPOMAarHuTHbie  BOJMHBL.  CKOpOCTH
AIIEKTPOMArHUTHBIX BOJIH.

44, ®uznyecKkre OCHOBBI PAUOCBSI3H.

45. DnexTtpomarHuTHas mpupojga cBera. CKOpPOCTh CBeTa. 3aBUCHUMOCTh MEXIY
JUTMHHOW BOJIH M YaCTOTOM 3JI€KTPOMATHUTHBIX KOJICOaHHIA.

46. 3akoH OTpa)keHUs U mpejoMyieHHs cBeta. [lomHOe oTpaxeHne cBeTa.

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 arome. Uznydyenue u
MOTJIOIIEHHUE SHEPTUH aTOMOM. KBaHTOBaHME SHEPTHH.

55. [IlpuHumn nefcTBUS U UCTIOIB30BaHUE Ja3epa.

56. PaanoakTUBHBIE U3TYyUYEHHUS U UX BO3ACHCTBUE HA )KUBBIE OPTaHU3MBI.

57. CocraB atomHbIX sjaep. Snepuble cuibl. JledekT maccbl. DHeprus CBS3U
aTOMHBIX SIZIEP.

58. SnepHble peakuuu. ODHEPreTUYECKU BBIXOH sAepHOM peakiuu. llenHas
peaKius IeeHuUs.

59. TepmosinepHbie peakuu



KauecTBeHHBIE 3a1a4N
1. Benmocuneauct ener mo poBHOM mpsmon gopore. Kakwe neranu Benocumnena
JBUKYTCSI OTHOCUTEIILHO 3€MJIM IO MPSIMOJIMHEMHBIM TPAEKTOPHUSM, a KaKue — I10
KPUBOJUHEHHBIM?
2. OT Kakol CKOpPOCTM — CpeAHEH WM MIHOBEHHOM — 3aBHCHUT CTEICHb
MOBPEXJICHUS aBTOMOOWJS TpPU aBapUIHOM CTOJKHOBEHHHM C TMPEMSITCTBUEM Ha
CBOEM IyTHU?
3. JlBa moe3na uayT HaBCTpedy APYT APYTY: OJMH — Pa3rOHSAETCS B HApPaBICHUH HA
CeBEp; APYroil — TOPMO3HUT B IOKHOM HampaBieHud. Kak HampaBieHbl YCKOPEHUs
O€3/0B?
4. Tpu Tena OpoOIIEHBI Tak: MEPBOE€ — BHHU3 0€3 HAYAIBbHOW CKOPOCTH, BTOPOE —
BHU3 C HAYaJbHOW CKOPOCTBIO, TpeThe — BBEpX. OIMHAKOBBI U YCKOPEHUS ITHX
Ten?
5. SIBnfercs nM JMHEMHAs CKOPOCTb IMOCTOSSHHOW BEJIMYMHON NpU paBHOMEPHOM
JBUKEHHUH TeJa [0 OKPY>KHOCTH?
6. [louemy Henb3s mepederats yiuily nepes 0JM3K0 UAYHIMM TpaHcnopToM? B uem
IPUYUHA TOTO, YTO BOJUTENb HE MOXET Cpa3y OCTAHOBUTH aBTOMAILINHY?
7. bapon MroHxray3eH yTBep:kK/aj, 4TO BBITALMI caM ceOst U3 60JI0Ta 3a BOJIOCHIL.
O00ocHOBaTh HEBO3ZMOKHOCTB 3TOTO.
8. Temuoxox npu CTOJKHOBEHUH C JIOJAKOW MOXKET IMOTOMUTH €€ 0€3 BCAKUX Il ce0st
noBpexaeHni. Kak ato cormacyercs ¢ paBeHCTBOM MOJIYJIEN CHIJI B3aUMOJECUCTBHS?
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 MPEKHUM, TO H3MEHUTCS JM CWJIAa TITOTeHUS Mexay Humu? Ecmu
W3MEHHUTCS, TO KakK?
11.TTpuTsruBaeTcs i 3eMJisi K BUCSIIIEMY Ha BETKE SI0JIOKY?
12.Vmeet nu Bec Opycok, nexaniuii Ha crose? [lagaromumii co ctona?
13.TTouemy magaroT Ha 3eMJTIO KATUTH JTOXKIsI, KpYITUHKH rpaaa’?
14.Korja BO3HUKAIOT CUJIbI TPEHUSI MIOKOS? CUIIBI TPEHUS CKOJIBKEHUS? CUJIbI TPEHUS
KaueHus1?
15.1IpuBeanTe NpUMEPHI, KOTJIa TPEHHUE BPEAHO U KOT/Ia MOJIE3HO.
16.Ha cTonuke B BaroHe moesza JiexxaT kKopoOka koHdeT u s16;10k0. [Tlouemy 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 OTBepcTHe, TOT/a KaK JaBlieHWEM TMalblla JBEPh OTBOPUTH JIETKO, HO
poJieiaTh OTBEPCTUE HEBO3ZMOXKHO.
18.CoBepiiaer 11 paboTy cuiia TSDKECTH, ACHCTBYIOIIAs HA KHUTY, JIKAIYI0 Ha
croJie?
19.Manpuuk B ogHOM ciydae npomren 100 M, a B 1pyrom — mpoOexal Takoe ke
paccrosinrie. OIMHAKOBBIE JIU MOUTHOCTH OH pa3BUBA?
20.Kamenp OpoiieH BepTUKaIbHO BBepX. Kakue mpeBpaiieHus: SHEpruu MpoUCXOIsiT
IIPU NOJIETE KaMHA?



21.JIerkoBOil U TPy30BOW aBTOMOOWIJIM JABHKYTCSI C OJMHAKOBBIMH CKOPOCTSIMHU.
Kaxkoii u3 HuX o6agaeT 00JbIIe KHHETUYECKON YHEPTrUei?

22.Boja KMIUT B OTKPBITOM cocyjne. M3MeHuTcs M macca KHAKOCTH BO BpeMs
KUTIEHUA?

23.Yem 00BsICHSAETCS pacpoCTpaHEHUE B BO3/IyX€ 3aMaxoB OEH3MHA, TyXOB U APYTHX
BEILIECTB?

24 Kak u3MeHUTCS JaBJCHUE HICAbHOTO ra3a MpHu YBEJIMYEHUU KOHILEHTPAIUU €ro
MOJIEKYJT B 2 pa3a, €Clid CpelIHsAsd KBaJpaTU4yHAs CKOPOCTb MOJIEKYJ OCTAETC
HEU3MEHHOU?

25.Ha 49Tto pacxomyeTcsi OOJbIlle YHEPTUN: Ha HarpeBaHWE BOIBI WU ATFOMUHHUCBON
KACTPIOJIU, €CJIM UX MACChl OJJTUHAKOBBI?

26.1Touemy >xene3HpIe MeYN CKOpee HarpeBarT KOMHATY, YeM KUPIUYHBIC, HO HE TaK
JIOJITO OCTAIOTCS TETUIBIMA?

27.MOXHO 1 B METHOM KacTpIoJie pacIiijlaBUTh CTAIBHYIO 1€Talb?

28.B xakom citydae MOKHO TMOJYYUTh OOJIbIIIEE KOJIUYECTBO TEIUIOTHI: Cxkurasi 1 Kr
OeH3uHa Wik 1 KT KaMeHHOTO yTJIisi?

29.Kak c mMOMONIbIO KOMHATHOTO TEPMOMETpPA OINPEIACIUTh OTHOCHUTEIbHYIO
BJIAYKHOCTb B MIOMEIICHUU?

30.[Toyemy npu nepeBo3ke OEH3UHA U IPYTUX JIETKO BOCIIAMEHSIOIIUXCS BEIIECTB K
LHUCTEPHE NMPUKPETUISIIOT METAUTUYECKYIO LETb, KACAIOUIYIOCS 3€MIIHU?

31.. Kak u3MeHHTCS crjla B3aUMOJCHCTBUS JABYX TOUYCUHBIX AJICKTPUUCCKUX 3apsiIOB
IIPU YMEHBILICHUU PACCTOSIHUS MEXIy HUMU B 2 pa3za? BeiOepute npaBUIbHBIA OTBET.
32.PazMepsl MEAHOTO M KEJIE3HOTO MPOBOJOB OJWHAKOBBL. COMPOTUBICHNE 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 mpuMepsl UCIIOJIH30BAHUS TEIJIOBOTO IEHCTBUSI TOKA B OBITY.
36.[TocnenoBarenbHO COECIMHEHHBIE MEAHas M JKeJie3Has MPOBOJIOKH OJWHAKOBOU
JUIMHBl U CEYEHUsl MOJKIIOYEHBl K aKKyMyJlsTOpy. B Kakoil M3 HUX BBIIEIUTCS
OoJbIIIee KOJIMYECTBO TETUIOTHI 32 OJJUHAKOBOE BpeMsi?

37.1Touemy BOKpYT DSJIEKTPOJUTA HET DJIEKTPUUYECKOTO TMOJs, XOTSI BHYTPH €ro
UMEIOTCA 3apSKEHHBIE HOHBI?

38.Kakoro tumna — »3JeKTpOHHAs WIH AbIpOYHasi — OyAET MPOBOAUMOCTb Te€pMaHMUS,
€CJIM K HeMY J00aBUTh B HEOOJIBIIUX KOJUYECTBAX ITUHK?

39.Kak B3auMOJEHCTBYIOT TOKH, HAIIPABJICHHBIC TaK, KaK YKa3aHO Ha pUCYHKE?

&'® ® ®

40.Kak m3aMeHuTcs cuina Amrmepa, ISMCTBYIONIAas Ha MPSMOJIMHEHHBIA MPOBOJIHUK C
TOKOM B OJJHOPOJHOM MAarHUTHOM IT0JIE PY YBEIMYEHUH CHIIBI TOKA B IIPOBOJAHUKE B
3 paza? [IpoBOIHHK pacloI0KEH NEPHEHAUKYIISIPHO BEKTOPY UHIYKLIHH.

41 Kakue 3aTpynHeHUs BCTpeTHJIa Obl 3JIEKTPOTEXHHUKA, €CIM Obl BO3IyX ObLI
XOPOILMM IMPOBOJIHUKOM 3JIEKTpUYECTBA?



42.Kak u3MeHUTCs cuia, JeHCTBYIOMIAs Ha MPSIMOJIMHEHHBIN MPOBOJHUK C TOKOM B
OJHOPOJHOM MAarHUTHOM IIOJI€ TIPU YBEIMYEHUU WMHIYKIIMU MArHUTHOTO MOJA B 2
pa3a? [IpoBOAHUK PACIIOIO0KEH NEPHIEHANKYISIPHO BEKTOPY UHIAYKIIUH.

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 Beicote. Kakoma
BbIicoTa COJIHIIA HaJl TOPU3OHTOM?

46.Ha pucynke n3o0pakeHo MpejoMJIeHHE JTyya CBeTa Ha TpaHuIle IByX cped. Kakas
cpela ONTUYECKU 0oJiee MIOTHAs?

e
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47.Yron MexIy MaJarolM U oTpak€HHBIM Jydamu coctasisier 50°. Ilox xakum
YTJIOM K 3€pKaJly IaJaeT CBET?
48.KakuM 00Opa3oM yCTpaHSIOTCS TaKue HEAOCTAaTKU TJlaza, KaK OJIM30pYyKOCTh U
JAIIbHO30PKOCTh?
49.00bscHUTE, YeM BbI3BaHA PaayKHasl OKpacKa MBUIBHBIX Ty3bIpeit?
50. KakuMm o0pa3zoM MOKHO OOBSICHUTH OTKJIOHEHHE KOMETHBIX XBOCTOB MpHU
NPOXOXKJAEeHUU KoMeThl BOM3u ConHua?
51. JlaBineHue cBeTa Ha YEpHYIO MOBEPXHOCTh B JIBa pa3a MEHbIIE, YeEM Ha
oenyto. [Touemy?
52. Ilpu 6e300mauHoM HeO€ HOYM OOBIYHO XOJOJHEE, YEeM MPU OOJAUHOM.
[Touemy?
53.KakoB cocTaB H30TOIIOB HEOHA 20Nelo, 21Nelo u 22Nelo? UTto XapakTepHO s
W30TOIOB OJJHOTO 3JIEMEHTA?

PacuérHble 3agaun
1. ABTOMOOMIIb yJIasi€TCsl OT MOCTA, JBUTAsICh PABHOMEPHO U MPSIMOJIMHEMHO CO
CKOpOCThIO 72 KM/4. Ha KakoM paccTOSIHUM OT MOCTa OKa)ETCs aBTOMOOMIIb Yepes
10 ¢, eciv B HaUAJIBHBIM MOMEHT BPEMEHHM OH HaXOJWJICA OT HEero Ha pacctosiHuu 200
M?
2.KakoB Monynb BEKTOpa YCKOPEHHS aBTOMOOWJISI MPHU TOPMOXKEHUHU, €CIU TpU
ckopoctu 108 kM/4 BpeMs MOTHOTO TOpMOXKeHus 15 ¢?
3. DnekTponoesn, OTXOASAIMI OT cTaHuuu, B TedeHue 0,5 MuH JBuraics c
yckopernem 0,8 m/c’. Ompenennrte myTh, KOTOPBI OH MPOLIET 33 9TO BPEMS,
CKOPOCTb B KOHIIE 3TOT'0 MYTH.

4.  PacckaxuTe O JIBIKEHHWU Tejla, TpaduK MPOEKIUU 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. OnipegenuTe BpeMs MajaeHHs.

1. ABTOMOOWJIb JBHKETCSI MO 3aKpPYyrieHUIO Jaoporn paguycom 120 M co
CKOPOCTBHIO 36 KM/4. UeMy paBHO IEHTPOCTPEMUTEITHLHOE YCKOPEHUE aBTOMOOWIIS?

8. Cuna 60 H coobmaer Tery yckoperne 0,8 m/c’. Kakast cina cooOLIUT STOMY
Teny yckopeHue 2 m/c??

9. [Ipyxuna ¢ koapdunuentom xxectkoctd 100 H/m mox nefictBueM HEKOTOpOit
CWIbl ynnuHuiIach Ha 5 cM. KakoB K03(UIMEHT KECTKOCTH APYrodl MpyKUHBI,
KOTOpasi MoJ ACMCTBUEM TOM K€ CUIIbI yJITTMHUAIACh Ha 1 cM?

10. KakoBo paccrosiuue mexpay mapamu macco 100 Kr kaxknapld, eciii OHU
MPUTATUBAIOTCS IPYT K APYTy ¢ cuiioi, pasHou 0,01 H?

11. Bec nepeBsannoro simuka 400 H. YToOs1 ero cIBUHYTH C MECTa, HOTPEOOBAIOCH
npwioxuTh crty 200 H. Onpenenute k03P dUIIUEHT TPEHHUS.

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 TEIa MacCoil 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 npyxwusne noasemieH rpy3 300 kr, moJ AeHCTBUEM KOTOPOTO OHA yIJTUHUIIACH
Ha 6 cM. Onpeaenurte SHEPTUIO 1ePOPMUPOBAHHOM MTPY>KUHBI.

16. Kamenb, OpoOIIEHHBIN C TOBEPXHOCTH 3€MJIM cO CKopocThio 10 m/c, B BepxHel
TOYKE TpaeKTOpUM o0Jajal KUHETH4YecKo sHepruen 5 Jx. Omnpeaenutb maccy
KaMHS.

17. Teno OpoleHO BEpTUKAIBLHO BBEPX cO cKopocThio 20 M/c. Ha kakoil BEICOTE €ro
KMHETHYECKas YHeprusi OyJeT paBHa MOTEHUUATBLHOMN?

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 B3aUMOJCHUCTBYIOT B BakyyMme ¢ cuioi 0,1
H. Paccrostnue Mexny 3apsaamu paBHo 6 M. HaliTu BenuuuHy 3THX 3aps0B.

21. B mekoropoy Touke moiyis Ha 3apsa 3 HKn geiictByer cwma 0,6 mxH. Haiitu
HaIpPsKEHHOCTh MOJIA B 3TOW TOYKE.

22. B macmopte koHAeHcaTtopa ykazaHo: «150 Mx®, 200 By». Kakoii HanOombImii
JOTTYCTUMBIH JJIEKTPUUECKHM 3apsii MOXKHO COOOIIUTH JaHHOMY KOHJEHCATOPY?

23. Haiigute »SKBUBaJICHTHYIO eMKOCTh cxembl, eciu Ci=2Mk®D, C,=1MkD,
C3:3MKCD

24. Konnpencatopy eMKocThio 10 Mk® coobmunu 3apsaa 4 mxKn. Kakoa aneprus
3apsKEHHOTO KOHJIeHcaTopa?



25. CompoTHBJICHHE ATIOMUHHEBOTO MPOBOAA JTHHOH 0,9 KM 1 cedernem 10 MM’
paBHO 2,5 OM. Onpenenute ero yaenabHOE CONPOTHUBIICHUE.

26. PaccuwuTaiiTe cuily TOKa, MPOXOJSIIETO MO MeIHOMY TpoBoay anuHoi 100 M u
ILIOLIAIBIO TIOEPEIHOro cedeHns 0,5 MM Y HampsKeHHH 6,8 B.

27. Omnpenenute CONMPOTUBICHUE JIEKTPUUYECKOMN JIaMIlbl, CHJIa TOKa B Kotopou 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 conportuBienue 1enu, ecim R;= 4 Om, R,=12 Om, Rz= 5 Owm,
R; =11 Owm.

30. Axkxymymnsatop motonukia umeeT J/1C 6 B u BHyTpennee conporusienue 0,5
Om. K HeMy mopgkitoueH peocTtaT conpoTuBieHueM 9,5 Om. Haiiaute cuiny Toka B
peocrare.

31. Omnpenenute cuily TOKa MpU KOPOTKOM 3ambikanuu Oatapeiiku ¢ C 9 B, eciu
IIPU 3aMbIKaHUU €€ Ha BHEIIHee conpoTuBieHre 3 OM TOK B LIENH paBeH 2 A.

32. B cnupanu 3JeKTPOIUIUTKH, BKIIOYEHHOW B PO3ETKy C HampspkeHuem 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 aktuBHOUM yacTu npoBoAgHuKa 5 cMm. HampaBnenue
JMHUM UHAYKIIUU U TOKA B3aUMHO MEPICHAUKYISPHBI.

34. Kakyro miMHYy aKTHBHOM 4YacTH [OJDKEH HWMETh MPOBOJHHUK, YTOOBI TPHU
NEPEMEIICHUH €r0 CO CKOPOCThIO 15 M/C MepHneHAMKYJISIPHO 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, HAUTH aMILTUTYy, IEPUOJ U YACTOTY
kojebanuii. Hamucars ypaBHEHHE TApMOHUYECKUX KOJICOAHMIA.
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37. TIlo rpaduky, npuBEIEHHOMY Ha PUCYHKE, HAUTU aMIUIUTYy, IEPUOJ U YACTOTY
kosjebanuii. Hanucarh ypaBHEHHE TapMOHUYECKUX KOJIEOAHUM.
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38. Ompenenute LMKIWYECKYI0 4YaCTOTY KOJ€OaHUH B KOHTYpE, €CIIU €MKOCTb
KoHJeHcaTopa KoHTypa 10 Mk®, a HHAYKTUBHOCTH ero karymku 100 mIH.



39. HHAOyKTHUBHOCTh U €MKOCTh KOJEOATEIHHOIO0 KOHTYpa COOTBETCTBEHHO pPaBHBI
70 I'n u 70 Mx®. OnpenenuTe nNepuoa U 4acToTy KosieOaHuil B KOHTYpE.
40. Ilo rpaduky, M300pa)KE€HHOMY Ha pHCYHKe, omnpeaenure ammiuryay 2JC,

nepuoj u yactoty. Hanumure ypasaenue J1C.
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41. 3HauyeHUEe CUJIbI TOKA, U3MEPEHHOE B aMIlepax, 3a1aHO YPaBHECHUEM

42. i=2,6sin 5T, rxe t BeIpaxkeHo B cekyHaax. Onpenenure aMIIMTy Iy CHIIbI TOKA,
JacTOTY U TICPUO/I.
43. 3HaveHHEe CWIIBI TOKA, U3MEPEHHOE B aMIIepax, 3a/1aH0 YpaBHECHUEM

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, oTpaXE€HHBI OT MOBEPXHOCTH CTEKJa C TMOKa3areneMm mpenomiieHus 1,7,
o0Opa3yeT ¢ MpeIoMIEHHBIM JTy4oM TpsMoi yros. OnpeaenuTs yroi majieHus U yroi
IPETOMJICHUSI.

47. OnpenenuTh HaUOOJBIIYIO CKOPOCTh SJEKTPOHA, BBUICTEBIIETO W3 II€3Usl, MPU
OCBEIIEHUH €T0 CBETOM C JIMHOM BOHBI 400 HM.

48. Bo uto mpepamaercs > Ug, ocie a-pacajga i AByX P-pacrnason?

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepun ouenku:

Otmetka «5» - OTBET Ha TEOPETHUECKHI BOMPOC BEPEH U JIOCTATOYEH MO O0BEMY,
O0OBbSICHEHNE KaueCTBEHHOM 3a7aud HE COJICPKUT MPOTUBOPEUUi, pacuéTHas 3ajada
peteHa u oopMiIeHa BEPHO.

OtMmetka «4» - OTBET Ha TEOPETHUECKUU BOMPOC BEPEH, HO HE JOCTATOYEH IO
00BEMY, OOBSICHEHHE KAaYeCTBEHHOW 3a/ladyd HE COJEPKUT SIBHBIX MPOTUBOPEUHIA,
pacu€THas 3aja4ya pemieHa u opopMiieHa BEpHO, HO UIMEET MOTPEITHOCTH B pacuérax,
HETOYHOCTH, HENOPAOOTKH B O(POPMIICHUH.

OtMmetka «3» - OTBEeT Ha TeopeTUuueckui Borpoc coctaisier 10 50% marepuana,
MIPU PEIICHUU PacYETHOM 3a/1aur HET BBIUUCICHUS PA3MEPHOCTH, WU HETIPABUIIHHBIN
MaTeMaTUYeCKUil pacu€T, UM 3aja4a JI0BEJeHa TOJIbKO 10 PU3NYECKOTO PEIICHHUS.

OtMetka «2» - Bepno BeimonHeHo MeHee 50% o0bEMa 3amaHusi, HET 3HAHUS
(bU3NYECKUX 3aKOHOB, OTCYTCTBYET PEIICHHUE PACUETHBIN 3a/1auHu.



IIpumep odopmiieHHs IK3aMEHALIMOHHOT 0 OMJIeTa

(HaI/IMeHOBaHI/Ie cpenHero mpogeccHOHANEHOTO YIeOHOTO 3aBE/ICHHU )

PaccmoTpeHo nuKI10BOM
KOMHCCHel

« » 20 r.

IIpencenaren
d.1.0.

3K3AMEHAHI/IOHHI>II71 BUJIET
Ne 1

1o yueOHOMY npeameTy
OVII.11 ®u3uka
JUISL CTICUAIBHOCTH

Cemectp | (um 1)

«

YTBEPX/AIO:
3aMm. n1upekTopa
1o yuye0Hoi padore

®.1N.0.

» 20

TI.

OnenuBaemMble KOMIETCHIIMH
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

1. ITocTosHHBIN BHGKTpI/I‘IeCKI/Iﬁ Tok. Cmia TOKa, HAIIPSXKCHUC, DJICKTPHYCCKOC

COIMPOTHUBJICHUC.

2.  Kakue 3aTpynHEHHs BCTPETHIIA ObI 3JIEKTPOTEXHUKA, €CIIH OBbI BO3AYX OBLT XOPOIINM

IIPOBOJHUKOM 3JIEKTpUUECTBA?
3. Haiinure obmiee conporupiienue enw, eciu R1=4 Om, R2=12 Om, R3=5 OM, R4 =11

Owm.

IIpenogaBareib

(moanuch)

®.1.0.




[Ipunoxenue

NudopmanuonHoe odecrieuenne 00ydeHms.

[lepeuens ucnonp3yeMbIX yueOHBIX U3AaHui, IHTepHET-pecypcoB, TOMOIHUTEIHLHON
JUTEPATYPBI

OCHOBHBIC HCTOYHHUKH:

1. Jlorsunenko, O.B., ®usuka + ellpunoxenue : yue6nuk / O.B. JlorBuHeHKO. —
MockBa : KnoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. — URL.:
https://book.ru/book/941758. — TeKcT : 2ACKTPOHHBIH.

2. Msxkuies, I'. 4., Byxosues, b. b., Corckuii, H. H. / Ilox pen. IlapdentbeBoit
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416 c.

3. Mskuwes, I'. 4., Byxosues, b. b., Uapyrun, B.M. / [lox pexn. IlapdpentreBoit
H. A. ®usuka. YueOnuk nis 11 ki, - M.: UznarensctBo «lIpocBemienuey», 2019. -
399 c.

JlonoJIHUTe IbHbIE HCTOYHUKH:

1. HmutpueBa, B. ®. ®usuka 1ig npodeccuit U cueruaibHOCTEH TEXHUYECKOTO
npoduiis: yuyeOHUK IJisi 00pa30BaTENbHBIX YUPEXKICHUM HAYaJIbHOTO M CPEIIHETrO
npodeccuonansHoro oopazoanusi / B. ®@. JImutpuena. - 2-e uzg., crep. - M.:
N3narenbckuil eHTp «Akagemus», 2017. - 448 c.

2. Tpodumona, T.U., Kypc dusuku ¢ nmpumepamu perieHus 3a1ad B 2-X TOMax.
Tom 1 : yuebnuk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KuoPyc, 2022. —
577 c. — ISBN 978-5-406-09078-7. — URL.: https://book.ru/book/942134. — Texkcr
. DJIEKTPOHHBIN.

3. Tpodumona, T.U., Kypc ¢pusuku ¢ npumepamu pelieHus 3agad B 2-X TOMax.
Tom 2 : yuebnuk / T.U. Tpodpumona, A.B. ®upcoB. — Mocksa : KuoPyc, 2022. —
378 c. — 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 : 37€KTPOHHBII.

S5. Tpodumona, T.U., ®uzmka or A mo S : cmnpaBouHoe wusmanme / T.H.
Tpodumosa. — Mocksa : KuoPyc, 2022. — 301 c¢. — ISBN 978-5-406-09292-7. —
URL.: https://book.ru/book/942835. — TekcT : 3IeKTPOHHBI.

Ilepeyens UHTEpHET-peEcypcoB:

1. bank 3amanuit PISA EHI' - Pexxum noctymna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas komnekius nudpoBeiX 00pa3oBaTeNbHbIX PECypcoB. - PexxuM nocrymna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mikona. - Pexxum noctyna: http://www.km-school.ru/ ;



4, OtkpeiTass ¢usuka. - Pexum moctyma: http://www.physics.ru/courses/
op25part2/design/index.htm;

5.  IImardopma AKnacc - Pexum mocryna: http://www. yaklass.ru;

6. Poccuiickast anekTpoHHas 1mkoia - Pexxum goctyna: http://www.resh.edu.ru/;

7 ®dusuka.ir. - Pexxum nocrtyna: http://www.fizika.ru;

8 OUIIA (BIIP 11 knacc) - Pexxum nocryna: http://www.fipi.ru /;

9 DOnekTpoHHBINH yueOHuUK - Pexxum noctymna: http:// www.physbook.ru/.



