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1. IHacmopT KOMILIEKTA KOHTPOJIbHO-OLCHOYHBIX CPeICTB

OcBoenue  coaepkanus  yueOHod  mucuumuimabl  OVYIL11  OU3UKA
o0ecrieuynBaeT JOCTIKCHNUE CTYICHTAMH CIICTYIONTNX PE3yIbTaTOB:

JUYHOCTHBIX (JI):
- JI.L1. Pa3BuTHE 4YyBCTBA TOPJAOCTH M YBAKEHUS K HMCTOPUU U JTOCTHKECHHUSIM
OTCUECTBCHHOW (U3NUECKOW HayKW; (PU3NUECKH TPaMOTHOE IIOBEICHUE B
npodeCCUOHAIBHON JIESITEILHOCTH W OBITY HpW OOpallleHUH C TpUOOpamMu U
YCTPONCTBAMH;
- JI.2. T'OTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBATM(DUKALIUU B
n30paHHOM TPOoeCCHOHAILHONW ACATEILHOCTH M OOBEKTHBHOE OCO3HAHUE POJIHU
(bU3NYECKUX KOMIIETEHIIUN B 3TOM;
- JI.3. Pa3BuTne yMeHHsS HUCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW (PU3HUECKOMN
Haykh ©W  (GU3UYCCKUMX  TEXHOJOTMM NI  TOBBINICGHUS  COOCTBEHHOIO
MHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHOU npodeccunoHaabHON AesTeTbHOCTH;
- JI.4. YMeHue caMoCTOSTENBHO J00bIBaTh HOBBIC IS ce0s (pM3MYECKUE 3HAHMS,
UCIIOJIB3YS JIJISl 3TOTO JOCTYMHbIE HICTOYHUKH MH(POpMAIINH;
- JI.5. YMeHue BbICTpauBaTh KOHCTPYKTHMBHBIE B3AMMOOTHOLICHUS B KOMAHAE I10
pEIIeHNI0 OOIINX 3a/1a4;
- JI.6. YMmeHue ynpaBiATh CBOEH MO3HABATEIBHOW JIESITEIbHOCTBHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS;
MeTanpeaMeTHbix (M):
- M.1. Ucnons3oBaHKWE pPa3IMYHBIX BUJIOB IMO3HABATEIBHOW AEATEIBHOCTH [IJIS
pemieHnus (U3NYSCKUX 3aJlad, MPUMEHEHHWE OCHOBHBIX METOJOB ITO3HAHUS
(HabOuroZIeHUS, ONTUCAHUSI, U3MEPEHHUSI, SKCIIEPUMEHTA) U1l U3YUYEHUS Pa3IMUHbBIX
CTOPOH OKPYKarOUIEN JEUCTBUTEIBHOCTH;
- M.2.Pa3zBuTHe HCHOJIb30BAHHS OCHOBHBIX HWHTEIUJIEKTYaJIbHBIX OMEpaIUi:
MOCTAHOBKH 3ajJiauu, (POpMyIUpPOBaHUS THUIOTE3, aHAIM3a U CHUHTE3a, CPAaBHECHMUS,
0000IIeHNS, CHUCTEMATH3allMK, BBISBICHUS IPUYUHHO-CICACTBECHHBIX CBSI3CH,

ITIOKUCKa aHaJIOI'OB, (1)0pMy.]'H/IpOBaHI/ISI BBIBOAOB AJISI U3YUYCHUSA PaA3JIMYHBIX CTOPOH



¢usznyeckux OOBEKTOB, SIBICHUH M TMPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAIKMBATHCS B MPOQECCHOHATIBHOMN cdepe;
- M.3.PazBuTne yMEHHS TEHEPUPOBATbH MAEU U ONPEACIATh CPEACTBA,
HEOOXOMMbIE JJI UX pealli3allii;
- M.4. YMeHue Ucnonb30BaTh pa3InyHble HCTOYHUKHU JIJIS TOJTYYeHUS (PU3UUECKOM
uH(OpMaIUK, OLIEHUBATh €€ JIOCTOBEPHOCTD;
- M.5. YmeHue aHanu3upoBaTh U MPEACTABIATH HWH(GOPMAIUIO B PA3TUYHBIX
BUJIAX;
- M.6. VYmenue nyOJMYHO TPEACTABIATH PE3YJbTAaThl  COOCTBEHHOIO
MCCJIEIOBAHUSI, BECTH JTUCKYCCHH, IOCTYITHO U TAPMOHUYHO COYETasl COJEp KaHHe
1 (GOpMBI NIpeICTaBIsAEMON HH(pOpMALINH;

npeameTHsbix (II):
- [1.1. ®opMupoBaHue NpeCTaBICHUN O POJIM U MecTe (PU3UKH B COBPEMEHHOM
HAayYyHOW KapTHHE MHpA; MOHMMAaHHE (PU3NYECKOW CYIIHOCTH HAOJI0JAEMBIX BO
Bcenennoit  sBieHuii, poau  puauku B (QOPMHPOBAHHUU Kpyrozopa U
(YHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUs] TPAKTUYECKUX 3a1au
- II.2. ®opmupoBaHue€  OCHOBOIOJAraromux  (U3NYECKUX  TMOHSITHUH,
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHi; YBEpEHHOE HCIOJIb30BaHHE (PU3NUECKOMN
TEPMUHOJIOTMH U CUMBOJIUKH;
- I1.3. ®opMupoBaHue BIAJIEHUS OCHOBHBIMH METOJIAMU HAy4YHOT'O MO3HAHUS,
UCHOJBb3YyeMbIMU B (pU3UKE:  HAOJMIOJEHUEM, ONMCAHHUEM, H3MEpPEHUEM,
HKCIIEPUMEHTOM;
- II.4. VYwmenus oOpabarbiBaTh pe3yJbTaThl HW3MEPEHHH, OOHAPYKUBATh
3aBUCHUMOCTh MEXAY (U3NYECKUMHU BEIMYMHAMH, OOBSACHATH MOJyYCHHbIC
pe3ynbTaThl U JeNaTh BHIBOJIBI,
- IL.5. ChopmupoBaHHOCTH yMEHUS pemiaTh (GU3NYECKre 3a/1a4u;
- IL6. CdopMUpPOBAaHHOCTH YMEHHUS TPUMEHSTh TMOJTYYCHHBIC 3HAHUS IS
OOBSCHEHUS  YCJIOBHM MpOTEeKaHUs (PU3NYECKUX SIBJICHUW B  MPUPO/E,
npodeccuoHanpHOM chepe U UL TPUHATHS TNPAKTUYECKUX PEIIeHUH B

MMOBCEIHEBHOM XU3HU;



- I1.7. ChopmupoBaHHOCTH COOCTBEHHO! MO3UITMH 1O OTHOIICHUIO K (U3UIECKOM
uH(bOpMaInH, TOTyYaeMON U3 Pa3HBIX HCTOYHHUKOB.

JIMYHOCTHBIX, 0CBAMBAEMbIX B paMKax nporpamMmmsl Bocnutanus (JIP):

- JIP2 IlposBnsromunii aKTUBHYK TI'PaXIAHCKYIO MO3WLHIO, AEMOHCTPUPYIOIIUI
IIPUBEP)KECHHOCTh ~ NPUHLUIIAM  YECTHOCTH, IOPSAOYHOCTH,  OTKPBITOCTH,
DKOHOMHYECKH aKTHBHBIM M YYaCTBYIOUIUM B CTYACHYECKOM U TEPPUTOPHUAIBHOM
CaMOYMpaBJICHUH, B TOM YHUCJIE Ha YCIOBUAX JOOPOBOJILYECTBA, MPOIYKTUBHO
B3aMMOJCHCTBYIOIIMIA M  y4YacCTBYIOIIMA B  JIEATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3alui;

- JIP4 IlposBisAronmid H JACMOHCTPUPYIOIIMM YBaXXECHHE K JIOAIM TpPYZa,
OCO3HAIOILIUI 1IEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiics K (GOpMUPOBAHUIO B
CETEBOI cpelie IMYHOCTHO U MPO(eCCHOHANTBHOTO KOHCTPYKTUBHOTO «IU(POBOro
ciena;

- JIP23 IlomyueHue OOy4yarOUIMMHUCS BO3MOXKHOCTH CaMOPACKpBITHS U
caMopeann3anus JMYHOCTH;

- JIP30 OcytiecTBIsIONMNA MOUCK U UCIIONIb30BaHUE WH(POpMAIMH, HEOOXOAUMOM
st 3(Q@PEKTUBHOTO BBIMOIHEHUS] PA3JIMYHBIX 33Ja4, MNPOPECCHOHAIBHOIO U
JMYHOCTHOTO Pa3BUTHSI.

dopMoit aTTecTaluy 1Mo yueOHOM NUCIUILIMHE SBIISAETCS YK3aMEH.



2. Pe3yabTaThl 0CBOeHHA Y4eOHOM IMCUMILVINHBI, MOJJIe:Kalie POBepKe.

B pesynbrare arrectanMd N0 Yy4E€OHOM JUCHUIUIMHE OCYIIECTBIIAETCS
KOMILJIEKCHAsI TPOBEpKa CIENYIOUMX YMEHUN W 3HaHWM, a TakkKe JIUHAMHKA
KOMIETEHIIUA U JIMYHOCTHBIX

dbopmupoBaHus 0O0MMX, MPOdHEeCCUOHATHHBIX

PE3YJIbTATOB B PaMKaX IMIPOIrpaMMbl BOCIIMTAHHA:

Pe3ynbrarel 00yueHus:

[TokazaTenu oneHKu
pe3ynbTara

dopma KOHTPOJIA
Y OLICHUBAHUS

¥Y1. OmuceBate U OOBICHATH
(bu3nyecKue SIBICHUSI U CBOMCTBA
TEN: IBIKEHUE HEOECHBIX TE U
WCKYCCTBEHHBIX CITyTHUKOB
3emiu; CBOICTBA rasos,
KUJKOCTEH W TBEPIBIX  TEll;
AIIEKTPOMAarHUTHYIO HHJIYKITHIO,

OnuceiBaer n 0OBSICHSET
(u3nyecKue sIBICHUS U CBOMCTBA
TEN: IBIWKEHUE HEOECHBIX TEI U
HCKYCCTBEHHBIX CITyTHHKOB
3emiu; CBOMCTBA rasos,
JKUAKOCTEH M TBEPHAbIX TEIl;
AIIEKTPOMArHUTHYIO HHIYKITHIO,

PaCIIPpOCTPAHCHUC pacipoCTpaHCHUC
QJICKTPOMAIHUTHBIX BOJIH; | 9JICKTPOMAI'HUTHBIX BOJIH,
BOJIHOBBIC CBOIMCTBa CBCTAa, | BOJIHOBEIC CBOIMCTBa CBCTa,

W3JTy4Y€HUE U TIOTJIONICHUE CBETa
atoMoM; (hoTor(hhEKT.

W3JTy4eHUE U TIOTJIONICHHE CBETa
atoMoM; (hoTor(hhEKT.

YcTHBIN 01TPOC;
JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenpHas
pabora;

¥Y2. Ormimmyare THUIIOTE3Bl OT

Hay4YHBIX TEOPHUH.

OTtanuaer TUIIOTE3hI oT
Hay4YHBIX TEOpHH;
OpraHn3oBBIBaTH COOCTBEHHYIO
JICATEIILHOCTD, BBIOWpATh
THIIOBBIE METOALI U CIIOCOOBI
BBITIOJTHEHUS

poheCCHOHATBHBIX 3a/1ad,
OIICHHBATh WX 3(P(HEKTUBHOCTH
M Ka4yeCTBO.

YcrHbIN 01poc;
JlabopaTopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;

¥Y3. Jlenath BbIBOJIBI Ha OCHOBE | JlemaeT BBIBOJABI Ha OCHOBE | Y CTHBIN OMNpPOC;
AKCTIIEPUMEHTAJbHBIX JTAHHBIX. | OKCIIEPUMEHTANBHBIX JaHHbIX; | JJabopaTtopHas
pabora;
TectupoBanue;
CamocrosTtenbHas
pabora;
Y4. IlpuBogute npumepsl, | [TpuBogut IIPUMEDPBL, | Y CTHBIN OIpPOC;
ITOKa3bIBAIOIINE, YTO: | MOKa3bIBAKOIINE, yto: | JJ]aboparopnas
HAONIOCHUS W OKCIIEPUMEHT | HAOMIOACHUST W DKCIIEPUMEHT | paboTa;
ABIIAIOTCS OCHOBOM JUIA | ABISAIOTCSA OCHOBOM s | TectupoBanue;
BBIJIBUYKCHUS TUIIOTE3 Y | BBIABKECHUSA TUIIOTE3 u | CamocTrosiTenpHas
TEOpHiA, TTO3BOJISIOT ITPOBEPUTH | TEOPHIA, TTO3BOJISIIOT MPOBEPUTH | paboTa;




HNCTHUHHOCTDB TCOPETUUCCKUX
BBIBOJ OB, (1)I/ISI/I"ICCK8,SI TCOPpUA
JacT BO3MOKHOCTD 00BACHATH
HU3BCCTHBIC ABJICHUSA ITPHUPOABI U

HNCTHUHHOCTDB TCOPETUUCCKUX
BBIBOJ OB, (I)I/ISI/ILIGCKa}I TCOPpUA
JacT BO3MOKHOCTD O0BACHATH
HU3BCCTHBIC ABJICHUA ITPUPOALI U

Hay4HbIE (bakThl, | HAyYHBIE (dakThI,

IIPEICKA3bIBATH elle | MpeACKa3bIBaTh erle

HEHU3BECTHBIC SIBICHUS. HEHU3BECTHBIC SIBICHUS.

¥YS5. IlpuBomuts  npumepsl | [IpuBogut IIPUMEPHI | Y CTHBIM ONPOC;

MPAKTHYECKOTO UCTOIb30BAHUS
¢u3nyecKux 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMUKH U
ANIEKTPOAMHAMUKHI B
HHEPreTHKE; Pa3IMYHBIX BUJOB
AJIEKTPOMArHUTHBIX U3TyYCHU
JUIL  pa3BUTUS  paaiuo U
TEJIEeKOMMYHUKaLUH,

KBAaHTOBOUM (PM3UKU B CO3JaHUU
SJIEPHOM HEPTETUKH, J1a3EPOB.

MPaKTUYECKOIO MCIOJIb30BAHUS
(U3MYECKUX 3HAHWI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKH U
AJIEKTPOIMHAMUKHU B
DHEPreTUKE; Pa3jIu4HbIX BHJIOB
AIIEKTPOMArHUTHBIX H3Iy4EHUMN
JUISL  pasBUTHS  paguo U
TEJIEKOMMYHUKALIHHA,

KBAaHTOBOM (PM3UKU B CO3JaHUU
AJIEPHOU SHEPIE€THKH, JIA3EPOB.

JlaGoparopHas
pabora;
TectupoBanue;
CamocrosTenbHas
pabora;

Yeé. Bocnpuaumarte u  Ha

BocnpyuauMaer M Ha OCHOBE

YcTHBIN 01TpOC;

OCHOBE TOJIYYEHHBIX 3HAHUU | OJyYEHHBIX 3HaHuil | JlaboparopHas
CaMOCTOSTEIIbHO OLICHUBATh | CAMOCTOSITEJIbHO OLICHUBAET | paboTa;
uH(popMaIuIo, coAepKallyrocs | MHpopManuio, coiepskauryrocs | TecTupoBaHue;
B COOOIICHUIX CMU, | B COOOIICHUSIX CMUN, | CamocTosTenbHas
WNutepHere, HayyHO- | UHTEepHeTe, HAy4HO- | pa0oTa;
MOMYJISIPHBIX CTATHSIX; MOMYJISIPHBIX CTATHSIX;
Y7. llpumensars nonydeHHble | [Ipumensier MOJIy4YE€HHBIE | Y CTHBIM OIPOC;
3HAHUS npu pELIECHNUN | 3HAHUS npu pemenun | Jlaboparopnast
bu3znueckux 3agad; crnocoObl | GU3NUECKUX 3a4au. pabora;
BBITIOJTHEHUS. TecTupoBanue;
CamocrosTenpHas
pabora;
¥8.0mnpenenars xapaktep | Onpenensier XapakTep | Y CTHBIN onpoc;
dbuzmyeckoro mporecca mo | puzudeckoro  mpoiecca 1o | JJaboparopHas
rpaduxy, Tadauie, popmye. rpaduky, Tadauie, popmye. pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;
¥9. Usmepsth psan dusndeckux | U3mepsier psan  dusmdeckux | YCTHBIN ONMpoc;
BEJINYMH, MIPEICTABIISIS | BEJIMYMH, npenacrasiss | Jlaboparopnas
pe3ynbTaThl ~ WM3MEPEHHM  C | pe3yibTaThl  HU3MEpEeHHil ¢ | pabora;
Y4ETOM HX IOTPELIHOCTEN. Y4ETOM HX IOTPELIHOCTEM. TectupoBanue;
CamocTosTenbHas
pabora;

V10. Hcnonb3oBarh

Hcnonb3oBaTh NpHOOpETEHHbBIE

Y CTHBIN O1IPOC;




NpUOOpETEHHbIE  3HAHMUS W | 3HAHUS u yMEHUS B | JIabopaTopHas
YyMEHUST B MPAKTHYECKOW | MPAKTUUECKOU NEATEIbHOCTH M | paboTa;
JESATEILHOCTH U TOBCEIHEBHOM | MOBCEHEBHOM KU3HHU. TectupoBanue;
KU3HH. CamocrosiTenbHas
paborTa;
31. Cwmbicn MOHSATUM: | 3HAET CMBICIT MIOHSTUI: | Y CTHBIN ONPOC;
buznueckoe ABJICHHE, | (pU3nUeCKoe aBneHue, | JlJaboparopnas
TUMOTe3a,  3aKOH,  Teopus, | TMUIOTe3a,  3aKOoH,  Teopwus, | paboTa;
BEIIECTBO,  B3aMMOJICHCTBUE, | BEIIECTBO,  B3aHUMOJCHCTBHE, | TecTupoBaHUE;
AIIEKTPOMArHUTHOE noJie, | 3JICKTPOMArHUTHOE none, | CamocrosiTenbHas
BOJTHa, ()OTOH, aTOM, aTOMHOE | BOiHa, ()OTOH, aToM, aTOMHOE | paboTa;
A1po, MOHU3UPYIOIIKE | SIPO, MOHU3UPYIOIINE
U3IIydeHUs], TUIaHETa, 3Be3]1a, | U3NIyUYeHUs], TIUIaHeTa, 3Be3]a,
rajiakTuka, Becenennasi. rajiaktTuka, Becenennas.
32. Cwmbicn ¢usnueckux | 3HaeT  CMbICT  (U3HYECKHUX | Y CTHBIN OIpOC;
BEJTUYMH: CKOPOCTb, | BETUYMH: CKOpOCTh, | JITabopaTtopHas
YCKOpeHHe,  Macca,  Cuia, | yCKOpeHue,  Macca,  cuia, | pabora;
VMITYJIbC, paboTa, | UMITyJIbC, pabora, | TectupoBanue;
MeXaHUJeCKas DHEPTHS, | MEXaHUIECKasI sHeprus, | CamocTosTeNnbHas
BHYTPCHHSISA DHEPTHUS, | BHYTPCHHSS sHeprus, | paboTa;
a0CoJIIOTHAs TeMreparypa, | abCoJIFoTHas TeMIieparypa,

Cpeansas KNHCTHYCCKAsA OHCPIHA
qacTHUll BCIICCTBA, KOJIHMYCCTBO

Cpeanssl KHHCTHYCCKAsA OHCPIHA
qaCTul BCIICCTBA, KOJIHMYCCTBO

TEIUIOTHI, AJIEMEHTAPHBIN | TEIJIOTHI, AJIEMEHTApPHbBIN

DIEKTPUYECKUH 3apsill. AJIEKTPUYECKUH 3apsil.

33. Cwmbicn ¢busnueckux | 3HaeT  CMbICT  (U3HYECKHUX | Y CTHBIN OMpOoC;
3aKOHOB KJIACCUYECKOM | 3aKOHOB kjaccuyecko | JlaboparopHas
MEXaHHKH, BCEMHUPHOI'O | MEXAHUKH, BCEMUPHOTO | paboTa;
TSATOTCHUS, COXpPAHEHHUS | TATOTCHUS, coxpaHeHus | TectupoBaHue;
SHEpIuH, MMITYyJIbCa U | DHEPTUH, MMITYJIbCa u | CamocTosiTennbHAs
AIEKTPUYECKOTO 3apsiaa, | SIEKTPUIECKOTO 3apsana, | paboTa;
TEPMOJIMHAMUKH, TEPMOJUHAMUKU,

AIEKTPOMATrHUTHON WHIYKIIHH,
dbororddexra.

AIIEKTPOMArHUTHON WHIYKIIUH,
dbororddexra.

34. Bxiag poccuiickux
3apyOexKHBIX YUYEHBIX,
OKa3aBIIUX HanOoJIbIIIee

BIIUSIHUC HA Pa3BUTHEC (DUBUKH.

3HaeT BKJAJ POCCUMCKUX H
3apyOexKHBIX YUYEHBIX,
OKa3aBIIUX HauOOJIbIIIEe
BIIUSIHUC HA Pa3BUTHE (DU3UKH.

Y CTHBIN 01pOC;
JlabopaTopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;




3. OueHka ocBoeHHs Y4eOHOM IMCUMIINHBI:

3.1 ®DopmMbl M MeTOABI KOHTPOJIS.

[IpenmMeToM OLICHKM CIy:KaT YMEHUS U 3HaHud, npeaycMmorpeHHsie @I'OC mo
mucuumuinHe OVIL11 ®U3UKA, nHanpapineHHble Ha ¢GoOpMUpPOBaHHE OOIIUX H
poeCCHOHATBHBIX KOMIETEHITNH, a TaKKe JTUYHOCTHBIX PE3yJIhTAaTOB B paMKax
MPOTrpaMMbl BOCIIUTAHUS.



KOHTpOJIL H OLICHKA 0CBOCHUA y‘l€6H0ﬁ AUNCIUIIJINHBI IO TEMaM (pa:meJIaM)

OnemeHT Y /1 DopMbI 1 METOABI KOHTPOJIS
Tekyuii KOHTPOJIb PyGexHbIit KOHTPOIIb IIpomexxyTounas arrectanus
®opmsbl [IpoBepsiemble ®opmsbl [IpoBepsiembie dopma IIpoBepsiemble
KOHTPOJIA JL II, M, JIP KOHTPOJIA JL, 11, M, JIP KOHTPOJIA JI, I, M, JIP
Pa3znen 1. Bxonmnon OK 01-OK 05, DK3ameH OK 01-OK 05,
MexaHnuka KOHTPOJIb, OK 07; JI.1.- OK 07; JI.1.-
KPMNel JL.6.; M.1.-M.6.; J1.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, I.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 1.1. YO, T, CP OK 01-OK 05,
OCHOBBI OK 07; JI.1.-
KHHEMAaTHKHU JI.6.; M.1.-M..6.;
I.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 1.2 YO, T, CP OK 01-OK 05,
OCHOBBI TMHAMMKHU OK 07; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 1.3 YO, T, CP OK 01-OK 05,
3aKOHBI COXpaHEHUS OK 07; JI.1.-
JI.6.; M.1.-M.6.;

IL.1.-11.7.; JIP2,




JIP4, JIP23,

JIP30
Pa3nen 2. KPNe?2 OK 01-OK 05, Ixzamen I OK 01-OK 05,
MouJiekyJisipHasi OK 07; JI.1.- OK 07; JI.1.-
(¢usuka u 0CHOBBI JI1.6.; M.1.-M..6.; JI.6.; M.1.-M.6.;
TEPMOAHMHAMUKHI I1.1.-I1.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 2.1 YO, CP, JIPNel | OK 01-OK 05,
OCHOBBI OK 07; JI.1.-
MOJIEKYJISIPHO- JI.6.; M.1.-M.6.;
KHHETHYECKOMN IL.1.-I1.7.; JIP2,
TEOPHUU Ta30B JIP4, JIP23,
JIP30
Tema 2.2 YO, CP OK 01-OK 03,
OcCHOBBI OK 07; JI.1.-
TEPMOJIMHAMUKHU JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 2.3 VO, T, CP, OK 01-OK 05,
ArperaTHble JIPNe2, JIPNe3 OK 07; JI.1.-
COCTOSTHUS JI.6.; M.1.-M..6.;
BEIIIECTBA U I1.1.-I1.7.; JIP2,
¢azoBbIe IEPexO bl JIP4, JIP23,
JIP30
Pasznen 3. KPNe3 OK 01-OK 05, Oxzamen I OK 01-OK 05,
DJIeKTPOAMHAMHUKA OK 07; JI.1.- OK 07; JI.1.-




JI.6.; M.1.-M..6.; J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 3.1 VO, T, CP, OK 01-OK 05,
DIIEKTPUYECKOE JIPNe4 OK 07; JI.1.-
1oJie JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.2 v¥O, T, CP, OK 01-OK 05,
3aKOHEBI JIPNe5, JIPNe6, | OK 07; JI.1.-
noctossHHOTO Toka | JIPNe7, JIPNe§, | JI.6.; M.1.-M..6.;
JIPNe9, JIPNe10 | II.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.3 YO, T, CP, OK 01-OK 03,
DJIEKTPUYECKUIN TOK JIPNel 1 OK 07; JI.1.-
B Pa3JIMYHbBIX JI.6.; M.1.-M.6.;
cpenax IL.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.4 VO, T, CP OK 01-OK 05,
MarauTHOE 1oJje OK 07; JI.1.-
J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,

JIP30




Tema 3.5 VO, T, CP OK 01-OK 05,
DJIeKTpOMarHuTHas OK 07; JI.1.-
WHYKIUS JI.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Paznen 4 KPNe4 OK 01-OK 05, Okzamen I OK 01-OK 05,
Kogeb0anusa u OK 07; JI.1.- OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M.6.; JI.6.; M.1.-M.6.;
I1.1.-I1.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 4.1 VO, T, CP OK 01-OK 05,
MexaHu4ecKue OK 07; JI.1.-
KoJe0aHusI U BOJIHBI JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 4.2 VO, T, CP, OK 01-OK 05,
DIJIEKTPOMArHUTHBIE JIPNel2 OK 07; JI.1.-
KoJe0aHMsI ¥ BOJIHBI JI.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Pa3nea 5. OnTtuka KPNe5 OK 01-OK 05, Oxzamen I OK 01-OK 05,
OK 07; JI.1.- OK 07; JI.1.-
JI1.6.; M.1.-M..6.; JI1.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2, I1.1.-11.7.; JIP2,




JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 5.1 VO, CP, OK 01-OK 05,
IIpupona cera JIPNe13 OK 07; JI.1.-
JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 5.2 YO, CP, OK 01-OK 05,
BomnHoBbIE CBOMCTBA JIPNel14, OK 07; JI.1.-
cBeTa JIPNel5 JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 5.3 YO, T, CP OK 01-OK 05,
CrenmanbHas OK 07; JI.1.-
Teopust JI.6.; M.1.-M..6.;
OTHOCHTEIHLHOCTH IL1.-IL7.; JIP2,
JIP4, JIP23,
JIP30
Pa3znea 6. KPNe6 OK 01-OK 05, Okzamen I OK 01-OK 05,
J1eMeHTbI OK 07; JI.1.- OK 07; JI.1.-
KBaHTOBOM J1.6.; M.1.-M..6.; J1.6.; M.1.-M.6.;
(1)]/[3]/11(1/1 HI-H7, .HP2, Hl-H7, HP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 6.1 VO, T, CP, OK 01-OK 035,
KBaHTOBas ontuka JIPNel6 OK 07; JI.1.-




J1.6.; M.1.-M..6.;

I1.1.-11.7.; JIP2,

JIP4, JIP23,

JIP30

Tema 6.2 VO, T, CP, OK 01-OK 05,

®dusuka atomMa 1 JIPNel7 OK 07; JI.1.-
aTOMHOTO JI.6.; M.1.-M..6.;
sapa I1.1.-11.7.; JIP2,

JIP4, JIP23,

JIP30




3.2 Kogudukarop omeHOYHBIX CPeCTB.

O yHKIMOHAIBHBIN npusHak | Kox onenounoro cpencraa
OLIEHOYHOI'O cpencTna (Tun
KOHTPOJILHOTO 3a/1aHus)

Y cTHBIN 01poc YO
JlabopaTtopHas paborta Ne n JIP Ne n
TecTtupoBanue T
KonTtponrHas pabota Ne n KP No n
3amanus 11 caMocToATeNbHON padoTel | CP

- pedepar;

- JOKJIA;

- cooO1IeHue;

- OCCE.

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

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




4.3apanus 1)1 OLIEHKH OCBOCHHUS THCIUILIHHBI
BxoaHo# KOHTPOJIb
Bapuanr 1

B 3aganusx 1-9 Boi0epuTe NpaBWIbHBIN 0TBET U 3aNUIINATE €ro B 0JIaHK 0TBeTOB. Jlist
3aganuii 10, 11, 12 HanumuTe MOJIHOe 000CHOBAHHOE pellleHHe W 3aNMIINTe ero B
0JIAaHK OTBETOB.

Kputepun onieHuBanusl.

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

1. OTHOCHUTENIPHO KaKOro Tejla MM YacTeu Tejia ImacCaxup, CI/IIIHHH/Iﬁ B ABHXKYIICMCA
BaroH<c, HaXoAUTCA B COCTOSIHHNHU oxkos?

1. 3emmm.

2. Baroxa.

3. KoJieca BaroHa.
4. penbc

2. Ilpu paBHOYCKOpPEHHOM JBM>KEHHH CKOPOCTh TeJja 3a 5 ¢ m3MeHwiach ot 10 m/c 1o

25 m/c. Onpenennute yCKOpEeHHe Tena.
1.4 m/c%;
2.2 m/c%;
3. -2 m/c%;
4.3 m/c?.
3. JlaHa 3aBUCHMMOCTh KOOPJMHATHI OT BPEMEHH P PABHOMEPHOM JIBH>KEHUU: X=2+3t.
Yemy paBHBI HauajgbHasi KOOPAWHATA U CKOPOCTH Tena?
1. x,=2, V=3;
2.x,=3, V=2;
3.x,=3, V=3;
4. x,=2, V=2.

4. YCTaHOBHTE COOTBETCTBHE MEXKIYy (PU3NUYESCKUMH OTKPBITHUSIMH W YYCHBIMH H
3anogHuTe Tabnuiyy Huxke. [lomyduBIIyiocs MOCIeA0BaTEbHOCTh IU(Dp 3amuimmTe
0e3 3amsIThIX ¥ MPOOEIOB B OJIAHK OTBETOB.

A |B IB N OTtkpsblITHE T
) 3aKOH O Mepelaun JaBJICHUS 1) Macka
KUIKOCTSIMHU U Ta3aMu
2) Toppuuemnnu
b) 3axoH BCeMUPHOTO TATOTEHUS
B) oTkpeiTHE aTMOC(hepHOTO 3) Apxumen

5. Tlon 4) HetoToH

e —— JABIICHUS

M cuitbl 10H Teso aBuskercs ¢ yckopenurem Sm/c?. Kakosa macca Tena?



1. 2kr.

2. 0,5 xr.
3. 50 kr.
4. 100kr.

6. Ilpu npoBeneHUM HKCIEPUMEHTA HCCIEN0BAIACh 3aBUCUMOCTb IIPONHJEHHOIO TEJIOM
yTH S OT BpeMeHH t. ['paduk nosydeHHON 3aBUCUMOCTH MPUBEIEH HAa PUCYHKE.

S.M —
40

BriGepute n1Ba yTBepKACHMUS,
COOTBETCTBYIOIIIHUE PE3YJIbTaTaM 3TUX U3MEPEHUM.

asf—
30 T
- _ .
20r— 1) Cxopoctb Tena paBHa 6 m/c.

2) VckopeHue Tena paBHo 2 M/c2.

3) Teno nBUXKETCS paBHOYCKOPEHO.

4) 3a BTOpYIO CEKYH]ly IPOMJEH NyTh 6 M.
r.e5) 3a MATYI0 CEeKyHly IpoiaeH myTh 30 M.
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7. Tlo rpaduky 3aBUCUMOCTH KOOPJAMHATHI KOJIEOIIOMIEroCs Tea OT BpeMEHHU (PUCYHOK
2) omnpeaenuTe aMIUTUTYAy KoJieOaHuil.

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

8. UeMy paBHa Macca rpysa, Jexaliero Ha noiy Judra, KOTOpbli HAUMHAET JBUXKCHUE
BBEPX ¢ ycKopeHueM 3 m/c?. I'py3 naBut Ha nont mudra ¢ cuoit 520 H.
1) 60 kr
2) 50 kr
3) 40 xr
4) 5 xr

9. YcraHoBUTE COOTBETCTBHE MEXAy MpuOopaMd W (U3HMUYECKUMU BEIMYUHAMU U
3anogHuTe Tabnuiyy Huxke. [lomyduBIIyocs mOCaeA0BaTeIbHOCTh IU(dp 3amuimmTe
0e3 3amsIThIX ¥ MPoOETIOB B OJIAHK OTBETOB.



[TpuGop DOU3NYECKNE BEIIMYNHBI

A) icuxpomeTp 1) naBieHue
b) manomertp 2) CKOpOCTh
B) ciupomertp 3) cuna

4) BIaXXHOCTh BO3/lyXa

A b B

10.Tenexxka Maccod 2 Kr JBIDKYIIAsACA CO CKOPOCTbIO 3M/C  CTaJKWMBaeTcs C
HETIOJIBIXKHOM TeNeXKOoW Maccoi 4 kr u cuerisierca ¢ Hed. OnpeaenuTe CKOpoCTh
00€HX TEJIeKEK MOCIe B3aUMOEHCTBUA?

11.ABTOMOOMIBL ABUTANICS CO CKOPOCThIO 10M/C, 3aTEM BBIKJIIOUMJI JBUTATENb U Hayall
TOPMOKEHUE C ycKkopeHueMm 2 wm/c?. Kakoil myTh mpoifeH aBTomoOusem 3a 7 ¢
MOMEHTA Ha4ajia TOPMOXKECHHUS?

12.1TonbE€MHBIN KpaH PaBHOMEPHO MOAHUMAET IPpy3 Maccoil 1,5 TOHHBI CO CKOPOCTHIO
0,4 m/c. Onpenenute MOIIHOCTh JIBUTATENS KpaHa, €CJIM U3BECTHO, UYTO ero Kodhdu-
LIUEHT NoJie3Horo naerctaust 60%.

Bapuanr 2

B 3apanusx 1-9 Bpi0epuTe NpaBWIbHBIN OTBET M 3aUIIUATE ero B 0JIaHK 0TBeTOB. /L5
3aganuid 10, 11, 12 HanumuTe MOJHOE 000CHOBAHHOE pelICHUE M 3aNHUIIMTE ero B
0JIaHK OTBETOB.

Kpurepun ouenuBanus.

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

1. B kakoM u3 CIEIyIOIMUX CIydaeB JBIKCHHE TejJa MOXKHO pacCMaTpuBaTh Kak
JBIKCHUE MaTepUaIbHON TOYKN?
. JIBI>KeHNEe aBTOMOOMIIS U3 OJTHOTO TOpojia B IPYTroi.
. JIBI>XeHNEe KOHbKOOEIKIIA, BHITIOJHSIONIETO MporpaMmMy (GUTypHOTO KaTaHHMS.
. IBmkeHne noesna Ha MOCTY.
. Bpamenue neranu, o6padbaTbiBaeMOi Ha CTAHKE.

AW =

2. Ilpu paBHOYCKOPEHHOM JBM)XEHUHM CKOPOCThH Tenia 3a 6 ¢ M3MeHW1ach oT 6 mM/c 1o
18 m/c. Onpenenute yCKOpEeHHe Tena.
4 m/c%;
.2 m/c%;
. -2 m/c?;
.3 m/c,

AN LN =

3. U3 npennoKeHHbIX YpaBHEHUN YKaKUTE YPAaBHEHHE PABHOYCKOPEHHOIO IBHKEHHUS.
1. x=2t;



2. x=242t;
3. x=2+427%,
4. x=2-2t.

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

DU3UYECKUE BEITUYUHBI 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 Oyzmer nBuratbcs TeIO Maccod 4 Kr, €clid paBHOJAEWUCTBYIOIIAS
BCEX CUJI, ICUCTBYIOIINX HAa HEro paBHa & H?

1. PaBHOMEPHO MPSMOJIUHENHO.

2. PaBHOMEpPHO CO CKOpPOCTBIO 2 M/C.

3. PaBHOYCKOPEHO ¢ yCKOpEeHHeM 2 M/c?,

4. PaBHOyCKOpEHO ¢ yckopenueM 0,5 m/c?.

6. Ha pucynke npueneHbl rpaduku 3aBUCUMOCTH KOOPAUHATHI OT BPEMEHU JJIA JIBYX
Ten: A u B, IBKymmMxcs mo npsiMou, BIOJIb KOTOPO U HampaiieHa och Ox. BriOe-
PHUTE 1Ba BEPHBIX YTBEPKIACHHUS O IBUKECHUU TEIL.

X, MA 1) Teno A ABMKETCSI paBHOYCKOPEHO.
2) BpemeHHOW HHTEpBaAJ MEX1Y BCTPEUaAMHU
30 H  Ten A u B cocrasisier 6 c.
20 h"n., A ___.;)'é 3) B TeueHHe NEPBBIX MATH CEKYH] TeIa
JBUTAJIMCH B OJTHOM HaIIpaBJICHUH.
10 T A BT 4) 3a epBbie 5 ¢ Teno A mpouwio 15 m.
jefee] 5) Teno B nBuUkeTCS ¢ MOCTOSHHBIM YCKOPEHUEM.

0 2 4 6 8 rec

7. Tlo rpaduky 3aBUCUMOCTH KOOPAMHATHI KOJICOIIOIIETOCS Tella OT BpEMEHHU (PUCYHOK
2) ompeaenuTe nepuo] KoaeOaHmid.

.4c;
.5¢;
.8¢;
.2 cC.

AW N =



X, cM A

)
o"

8. Uemy paBHa Macca Ipy3a, JIe)allero Ha rnoiy Judra, KOTOpsld HAYMHAET TBUKCHUE
BBEPX C ycKopeHueM 5 m/c?. I'py3 naBut Ha moJj judra ¢ cutoi 585 H.
1) 49 xr
2) 45kr
3)39kr
4) 15 xr

9. YcraHoBUTE COOTBETCTBUE MEXKIAY MNpuOOpaMH H (PU3NYECKHUMH BEIMYHHAMM,
KOTOpBIE OHM U3MEPSAIOT. 3anonHuTe Tadbauny. [lomyunBiryrocs nociaen0BaTeNbHOCTb
udp 3anumuTe 6€3 3angaThiX U MpoOesioB B OJIAHK OTBETOB.

[Tpubop Ou3nyecKre BEIIUYUHBI
A) TepmomMeTp 1)naBnenue
b) 6apomerp-anepoug 2) CKOpOCTh
B) nunamomertp 3) cuna

4) remrniepatypa

A |b |B

10.Teno maccoit 3 Kr JABUXKETCS CO CKOPOCTBIO 7 M/C M
CTaJKMBACTCA C TMOKOSIMMMCA TeloM Mmaccord 4 kr. Onpeaenure CKOpOCTh HX
COBMECTHOT'O JIBUKEHUS.

11.ABTOMOOHMIb ABUTAJICS CO CKOPOCTBIO 25 M/C, 3aT€M BBIKIIFOYIII JIBUTATE)Ib M HaYall
TOpPMOXEHUE C yckopeHuem 5 m/c?. Kakoil myTh mpoijeH aBromobOusieM 3a 4 ¢
MOMEHTA Hayajla TOPMOKEHUS?

12.1TonbEMHBIN KpaH pPaBHOMEPHO MOAHUMAET I'Py3 MACCOU 2,5 TOHHBI CO CKOPOCTHIO
0,2 m/c. OnpeaenuTe MOIIHOCTh ABUTATENSI KpaHa, €CJIM U3BECTHO, UTO €ro Kodhdu-
UEHT T1oJie3Horo nercteusg 40%.

biaHk oTBeTOB
['PYIIITA
[Ipodeccus/cnennanbHOCTh

(Pamunusi, UMs)
Bapuant

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

OTtBeT




(Hwmxe BBI MOXeETE 3amucaTh pelieHre 3a1a4 noj nomepamu 10, 11, 12.)

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

JIP4, JIP23. JIP30

Kaou:

N I |2 |3 |4 S |16 (7 |8 |9 10 11 12
3aJ1aHHUs

—
(O8]

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

\®]
(oY)

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

Kputepun oueHku:

— «2» BBICTABJIAETCS 00yUarOIIEeMYyCs, €ClIu HaOpa MeHee 7 0alljioB;
— «3» BBICTaBIAETCA 0OyUaromemycs, 3a 10, 9, 8, 7 6aios;

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

— «5» BBICTaBIIsIETCS OOy4aromemycs, 3a 14 wium 15 6anos.

Pasznena 1. Mexanuka
Tema 1.1. OCHOBBI KHHEMATHKH
Ycrnblii onpoc (YO)

Yro n3ydaer mexaHuka?

JlaiiTe onpeneneHne MeEXaHn4eCcKoro ABmwxkenusd. [Ipuseaure npumepsl.

Kakoe 1BH>KeHHE Ha3bIBACTCS MOCTYNATEIbHBIM?

B ueM 3akmrouaeTcss OCHOBHAS 3a7ja4a MEXAHUKU?

Urto Takoe Teno orcyera’?

Urto Takoe cucrema orcuera? 3aueM B HEMl HYKHbBI Yachl?

[TpuBenuTe mpuMepsl 3a71a4, PeIICHUEM KOTOPBIX 3aHUMAETCsl COBpeMeHHas (u3uKa.
JlaiTe onpeneneHne MaTepuagibHON TOUYKU

. [aiite onpenenenne marepruaibHON TOUKH [Ipumepsr.

10 3aBUCHUT JIM TPAEKTOPHs ABM>KEeHMS Tena oT BeiOopa CO? IIpumepbl

11.Yto Takoe myts? Kakosa ero eqununa B CU?

12.1Touemy, 3Has IMyTh HE BCETIA MOYKHO ONPENEIIUTh MOJOKEHUE Tea?

13./laiiTe onpenenenue nepemenieHus. Kakum cuMBojioM ero 0603HavaroT?

14.1Tpu KaKuX yCI0OBUSIX MOJYJIb IEPEMELIECHNS pPABEH IPOUIEHHOMY ITyTH?
15.3anumuTe popmyiy onpeaeneHus MoJI0KEeHNs Tela B IPOCTPAHCTBE Yepe3 MPOCKIIUH.
16.Kakoe nBux’eHHE Ha3bIBACTCS MPSIMOJIMHEHBIM PABHOMEPHBIM?

1'7.J1aliTe XapakTEpUCTUKY CKOPOCTHU PABHOMEPHOI'O MPSMOJIUHENHOTO IBUKECHUS

OO N U AL~



18.Kakoii Bua uMmeeT rpauk 3aBUCUMOCTH CKOPOCTH OT BPEMEHM NPU PAaBHOMEPHOM
IPSIMOJINHEWHOM JIBHKEHUUN?

19.Kak BBIYMCIHTD ITEpEMELIEHUE TENA, €CJIN U3BECTHBI CKOPOCTh U BpEMs JBUKEHUS Tera?

20.KakoB reoMeTpuyeCcKuil CMbICI epEMEIEHNA?

Kontpomupyemsle komnerenuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-IL.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJICp)KaHUE MaTepHraia

YEeTKO W TMPaBWIBHO JIaHBl ONPEACICHUS W PACKPBITO COJICp)KAHUE TIOHSITHH, BEPHO
HCIIOJIb30BaHbl HAYUYHbIC TEPMUHBI

JUISl JOKA3aTeNbCTBA UCTIOb30BAHbI PA3IMYHbBIC YMEHUS, BBIBO/IbI U3 HAOJIOICHUH, ONBITOB
OTBET CaMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM MPABUJIBLHO JaHbI ONPEEICHUS MOHSITUI U UCIIOJIb30BaHbl HAYYHBIE TEPMUHBI.
OTBET CaMOCTOSATEIILHBIN

ONpe/eieHUs]  MOHSATUM  HEMOJHBIC,  JIONYILICHbl  HE3HAUYUTEJIbHBIC  HApYIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOOBIITNE HETOUHOCTU MPU HCIOJIB30BAaHUU HAYUYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MpaBWIbHBIE M YETKUE OTBEThl HA BOIMPOCHI YTOUHSIONIETO0 XapakTepa (TO3UIMs
MTOHUMAOIIIUIA )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJepKaHHWe y4eOHOro maTepuaina, HO M3J0KEHO (pparMeHTapHO, He
BCET/1a MOCIE0BATEIHLHO

OTpeIeJICHUS TOHSTUN HEIOCTATOYHO YETKUE

HE UCIOJb30BaHbl B KA4ye€CTBE JOKA3aTEIhCTBA BBIBOJBI M 00O0OIIECHUS U3 HAOIIOJCHUN,
JIOTTYTIIEHBI OITMOKYU TIPU UX U3JI0KEHUH

JOMYIIEHbl OMMOKM W HETOYHOCTH B HCIONB30BAHWM HAYYHOW TEPMHUHOJOTHH,
OIPEJICIICHUE TTOHSITUI

MPABUJIbHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETHU3UPYIOLIETO XapakTepa
(mO3UIUsL KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa

JTOMYIIeHbl TpyOble OMMUOKKM B  ONPEACIICHUH TOHSATUM, TIPU  HUCIOJIH30BAHUU
TEPMHUHOJIOTHH.



TectupoBanue (T)
I Bapuanr.

Kakoe u3MeHeHHe, TPOUCXO0ISIIee ¢ TEIaMH, MOYHO CUATATh MEXaHUYCCKUM JIBHUKCHUEM:
a) IBIDKCHHE JIOJIKH OTHOCUTEIBHO Oepera

0) TasHUE JHJA

B) KUIICHHUE BO/IbI

Kakoe u3MeHeHHe, TPOUCXO0ISINee C TEIIaMH, MOYHO CUATATh MEXaHUYCCKUM JIBHUKCHUEM:
a) TasiHUE JIbJIa

0) BOJTHBI, 00pa3yIOIMHECs Ha TIOBEPXHOCTH BOIBI

B) KHUIICHUE BOJIBI

Kakoe n3meHeHue, mpoucxosiiee ¢ TeIaMu, MOXKHO CUATATh MEXaHUYECKUM JIBUKEHUEM:
a) KUIICHHUE BOJIbI

0) TasHHE NbAa

B) KoJIeOaHMS TIOPIIHS B JIBUTATEJIC BHYTPEHHETO CTOpaHUs

Kaxkoe n3aMeHeHue, mpoucxosiiee ¢ TeIaMHu, MOXHO CUATATh MEXaHUYECKUM JIBUKEHUEM:
a) KoJie0aHus CTPYHbI

0) TasHUE JHJA

B) KUIICHHUE BO/IbI

CkopocTb aBTOMOOUJIS yBeNUuuiaach B 2 pasa. [Ipu 3ToM TOpMO3HOU MyTh:
a) HE U3MECHUJICS

0) yBenuuuiics B 2 pasza

B) yBenMuuMics B 4 paza

MamnHa ener no npsiMou 10pore paBHOMEpHO. MOXKHO JIM paccMaTpUBAaTh JIBHKECHUE
MAaIlIMHBI KaK IPOLECC:

a) MOXKHO, TaK Kak JIF000€ ABMKEHUE — Y>KE MPOoLIecC

0) Henb3s, TaK KaK MPHU 3TOM JBHKEHHUH €r0 XapaKTep HE MEHSETCs

B) MO>KHO, TaK KaK IOJIO)KEHUE MAIIMHbI U3MEHSIETCSI CO BPEMEHEM

Kakue mapameTpsl Tena cOXpaHSIOTCS, KOTJa Mbl €r0 3aMEHSIEM MOJIENbIO, T. €. CYHUTAEM
MaTepUaJIbHOU TOYKOM:

a) JUIMHA

0) ¢popma Tena, eciu oHa chepuueckas

B) Macca

[Toe3n ornpasnsercs. [1o miardopme napauieaTbHO MOE31y PABHOMEPHO JABUKETCS
HOCHJIBIIUK C TeJIexkKo. [laccaxkup moesnia 3a0b11 OTAaTh KHUTY TIPOBOYKAIOIIEMY €TI0
YEJIOBEKY U BBIKUBIBAET EMY KHUTY U3 OKHA Kyre. OTHOCUTENBHO KAaKUX TEJl ypaBHEHHUS
JIBYDKEHUS KHUTU OyTyT OJTMHAKOBBHI:



a) OTHOCUTEJIbHO HOCHJIBIIIMKA, POBOXKAIOIIETO U MeppOHa
0) OTHOCHUTEIILHO MIEPPOHA U MPOBOKAIOIIETO
B) OTHOCUTEJIBHO NACCAKUPa U HOCUJIbIITUKA

9. Tlpu pemiennn 3a1a4 KHHEMATHKU O IBYDKCHHUH TEJ MBI (PAKTUYECKU pacCMaTPUBAIH 3TH
TeJa KaK MaTepuaabHbIe TOYKU (HAIIPUMED, 3a/1a4H O IBWKEHUHU Teja, OPOIIEHHOTO 0T
YIJIOM K TOPU30HTY). MBI OJIB30BAKUCH YIPOIIEHHON MOAEIBIO JOCTATOYHO CJIOKHOTO
IBYOKeHUs. UeM MBI TpeHeOperaii Mpyu pemieHny 3a/1a4d 3TOro THIIA:

a) COTPOTHBIICHUEM BO3/yXa
0) mMaccoii Tena
B) (hopMoOii U pazMepaMu Teina

10.IToe3n otnpasisietcs. 1o miaTdopme napamieabHO MOE31y PABHOMEPHO ABUKETCS
HOCWJIBIIIUK C TeNexKkou. [laccaxkup moesna 3a0bu1 OTAATh KHUTY TTPOBOKAIOIIEMY €TI0
YEJIOBEKY U BBIKHJIBIBACT EMY KHUTY M3 OKHA Kymne. OTHOCUTETHLHO KAaKMX CUCTEM OTCUETa
XapaKTep IBIWKCHUS KHUTH OyIeT OAMHAKOBBIM, TO €CTh KaKHUE CUCTEMBI OTCUETA Oy Iy T
WHEPIUATHHBIMH:
a) OTHOCUTEJBHO MacCaKupa, MPOBOXKAIOIIET0, HOCUJIBIIINKA, TIEPPOHA
0) OTHOCUTEINIBHO NIEPPOHA, HOCHIIBIIHMKA, TPOBOYKAIOIIIETO
B) OTHOCHTENHHO MACCaXUpa U MPOBOKAIOIIETO

11.CxopocTb Tena 1 paguyc OKpYKHOCTH, IO KOTOPOM OHO JIBHIKETCS, YBEIUYUIIUCH B JIBA
paza. LlenTpocTpeMurensHOEe YCKOpEHUE:
a) YBEJIMYMIIOCH B 2 pa3a
0) YMEHBIIIMIIOCH B 2 pa3a
B) HE U3MEHHIIOCh

12.MoryT a1 CKOpOCTH MPOXOKAEHUS MTyTH U NepeMELIEHUsI ObITh PAaBHBIL:
a) MOTYT B clly4ae MPSIMOJIMHEMHOTO IBUYKEHUS
0) MOT'yT B cily4yae IpsIMOJIMHEWHOTO IBUKEHUS B OJHOM HaIpaBJICHUU
B) MOTYT B CJIy4yae NpsIMOJIMHEHHOTO ABUKEHUS B PA3HBIX HAMPABICHUAX

13.Kakas n3 nepeurcIeHHbIX BEIUYUH — BEKTOP:
a) CKOpOCTh
0) myThb
B) Macca

14.Kakas U3 nepeurcIeHHbIX BEJIMYUH — BEKTOP:
a) MyTh
0) cmra Toka
B) IIEpeMEIICHHE

15.YkaxuTe npaBUIIbHOE YTBEPIKICHHUE:
a) OT BBIOOpA CHCTEMBI OTCUETA 3aBUCHUT PEIICHUE 3a1a91
0) Teno oTcuéra BEIOMpAETCS TaKUM 00pa3oM, YTOOBI IBMKEHUE BBITIIAAEIO Hanboiee



IPOCTO
B) B YCJIOBUH 3a/lau yKa3aHa cUCTeMa OTCUETa

16.Ykaxkute NpaBUIbLHOE YTBEPKICHUE:
a) TeJo OTCYETa BHIOMPAETCS TAKUM 00pa3oM, YTOOBI ABMKEHUE BBITIISIIENO Hauboee
IPOCTO
0) BbIOOp cHUCTEMBI OTCUETa 3aBUCUT OT YCIOBHUI TaHHOM 3a/1a4uu
B) OT BBIOOpPA CUCTEMBI OTCUETA 3aBUCUT OTBET 33/1a4U

17. YkaxuTe paBUJIbHOE YTBEPIKICHUE:

a) TeJO OTCYETA BEIOMPACTCS TaKUM 00pa3oM, UTOOBI IBHKEHUE BBITJISAIETI0 Hanboee
IPOCTO

0) OoT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 33J1a4u

B) TEJIO OTCUéTa BHIOUpAETCS TAKUM 00pPa3oM, YTOOBI JIBMXKCHHUE BBITIISICIIO OBl
HanOoJIee MPOCTO, M B TO KE BPEMSI MbI MOTJIH ObI OTBETHTH Ha BOIIPOC 3aa9d

18. Ternoxo 1 IBUKETCSI BHU3 IO TEYCHHUIO PEKU C TOCTOSIHHOM ckopocThio. [1o mamybe
MIPOTYJINBAETCS YEJOBEK. XapaKTep ABUKEHUS YEIIOBEKA OTHOCUTENBHO TEIJIOX01a U
Oepera:

a) OJJMHAKOB, MTOKA YEJIOBEK JIBMXKETCSI PABHOMEPHO
0) OAMHAKOB BO BCEX CIIydasx
B) pa3Hbli, TAK KaK CKOPOCTH Y€JIOBEKa OTHOCUTEIBHO TEIIOX0/Aa U Oepera pa3aInuHbl

19.B xakom ciyuyae 3eMITt0 MOKHO CUUTATh MaTEPUATbHON TOUKOI:
a) IpY U3MEPEHUN MAarHUTHOTO MOJs 3eMIIN
0) Mpu UCCIICIOBAHUH Spa 3eMITH
B) IIPU paccMOTpeHNH e€ nBrkeHust Bokpyr CouHila

20.B xaxom ciyyae 3eMJIr0 MOKHO CUMTATh MATEPUATBHOM TOUKOM:
a) Mpy MOMNaJaHUK Ha HEE€ METEOpUTa
0) npu pacuére TPaeKTOPUM CITYTHUKOB 3eMJTH
B) IPU U3MEPEHUU MArHUTHOTO MOJIS 3€MJITU

II Bapuanr.

1. CkopocTb Tena, ABUKYIIErOCsl IO OKPYKHOCTH MOCTOSTHHOT'O Pajnyca, YBEJINYHIACh B B
paza. LleHTpocTpeMHUTENBbHOE YCKOPEHUE:
a) YBEJIMUYMIIOCH B 4 paza
0) yBeIMYMIOCH B 2 pa3a
B) HE U3MEHMIIOCH

2. Tloe3n ornpasnsiercs. [1o mnatdopme mapanienbHO MOE3y paBHOMEPHO JBUKETCS
HOCHJIBIIUK C TeJIexkKoM. [laccaxkup moesnia 3a0b11 OT/AaTh KHUTY TIPOBOKAIOIIEMY €TI0
YeJIOBEKY U BBIKHJIBIBAET €My KHUTY U3 OKHa Kyne. Kakum OyaeT xapaktep ABUKEHUS
KHUTYM OTHOCUTEIbHO MHEPLUUATIBHBIX CUCTEM OTCUETA, €CIIU MPeHeOpedb COMPOTUBIICHUEM



BO3/yXa:
a) paBHOYCKOPEHHBIM, C YCKOPEHUEM, PaBHBIM CyMME YCKOPEHHUSI CBOOOIHOTO MAJACHUS U
YCKOPEHUs Toe3/1a

0) paBHOYCKOPEHHBIM, C YCKOPEHHUEM CBOOOTHOTO TaCHUS

B) CJIOXKHBIN XapakTep ABUKCHUS

Bri0epuTe HenpaBUIIBHOE YTBEPKICHUE:

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

0) npu NPSAMOJUHEIHHOM JABUKEHUHU C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOKET
YBEJIMYHUBATHCS, @ MOYKET U YMEHBIIIATHCS

B) HAIIpaBJIEHHUE YCKOPEHUS ONpEAEIseT HAPABICHUE JBUKECHMUS

Bri6epute HenpaBuiIbHOE YTBEPKACHUE:

a) BBIOOP CHCTEMBbI OTCUETA 3aBUCUT OT YCJIOBUM TaHHOW 3a/1auu

0) IBUYKEHUE C IOCTOSSHHBIM YCKOPEHHEM HA3bIBAETCS IPSIMOJMHEUHBIM PAaBHOYCKOPEHHBIM
JBUKEHUEM

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

Br10epuTe HenpaBUIIbHOE YTBEPIKICHHUE:

a) MPH MPSAMOJIMHEHHOM JIBUYKCHHUH C TTOCTOSHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMUHUBATHCS, @ MOJKET U YMCHBIIIATHCS

0) BBIOOP CHCTEMBI OTCUYETA 3aBUCUT OT YCIIOBHM JTAHHOM 3a7aun

B) HAIIPaBJICHUE YCKOPEHUS OIPEIeIIsIeT HAallPaBICHUC IBHKCHUS

Bri6epute HenpaBuiIbHOE YTBEPKICHHUE!

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

0) ecnu IBMKEHHUE NMPAMOJIUHENHO, TO YCKOPEHUE MMOCTOSIHHO

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

Bri0epuTe He paBUIIbHBIE YTBEPKIACHUE:

a) MpY NPSMOJIMHEWMHOM JIBUKEHUU C IOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEJIMYUBAETCS
0) pu NPSIMOJIMHENHOM JABUKEHUH C MIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJINUMBATBHCSA, & MOXKET U YMEHBIIATHCS

B) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBU JaHHOM 3a7auu

Bri6epuTe npaBuibHOE yTBEPKACHUE:

a) Mpy NPSIMOJIMHEWHOM JIBUYKEHUU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh YBEJINYUBAETCS
0) eciu yCKOpEHUE MOCTOSIHHO, TO JABH)KEHUE MPSIMOJIUHENHO

B) IIPU NPSAMOJIUHEHHOM JBM>KEHHUH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOKET
YBEIINUMBATHCA, & MOYKET U YMEHBIIATHCS

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



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

10.0tien MexaHuKH, COJIEpKAILIUNA YUEHHE O ABUKEHUU Tel 0€3 yu€Ta JEeHCTBYIOIUX CUIL:
a) IMHaMHUKa
0) KHHEeMaTHKa
B) CKOPOCTb

11.0Onpenenute, Kak Ha3bIBAETCS PACCTOSTHUE MEXKTY HAYAJIbHON U KOHEYHOU TOYKAMHU:
a) MyTh
0) nmepemerieHue
B) CMEIICHUE
T') TPACKTOPHUSI

12.BbIsicHHATE, B KAKOM U3 CIEAYIOIIUX CIIy4acB JABMKCHUE TEJIa HENb3sl PAaCCMATPUBATh KaK
JIBUKEHUE MATEPUAIBHON TOUKH?
a) JIBmxenue 3emiu Bokpyr CoJHIa.
0) [IBrkeHue CriyTHHKA BOKPYT 3EMIIH.
B) [loner camonera u3z Braguoctoka B MOCKBY.
r) Bpamenue neranu, oOpabaTeiBaeMoil Ha CTaHKE

13.01™MeThTe, KaKre U3 NMEPEUUCICHHBIX BEJIMUMH SIBJISIOTCS CKAJSIPHBIMMU:
a) mepemMenieHue
0) nmyTh
B) CKOPOCTb

14.BriOepuTe, 4TO U3MEPSAET COUAOMETP aBTOMOOUJIS:
a) YCKOpEHHUE;
0) MOZyJIb MTHOBEHHOM CKOPOCTH;
B) CPEHIOI0 CKOPOCTH;
I') IepeMenieHue

15.0npenenute, Kakasi €IMHUALIA BPEMEHU SBJISIETCS OCHOBHOM B MexXIyHApOIHOM cUCTeMe
CIVHULI:
a) 1 uac
0) 1 mun
B)lc
r) 1 cyTku.

16.Berancnute. /[Ba aBTOMOOWIISL ABMKYTCS TI0 IPSIMOMY IIIOCCE B OJTHOM HampasieHun. Eciu
HanpaBuTh 0ch OX BIOJH HAMIPABJICHUS ABMKCHUS TEJ IO IIOCCE, TOTAa KAKUMHU OYIyT
MPOEKIUU CKOpOCcTel aBToMoomIiel Ha och OX?
a) 00€ MOJIOKUTEIIbHBIC
0) 00e oTpUIaTeIbHBIC



B) INEPBOro — IMOJOKUTCIbHAA, BTOPOI0 — OTpULIATCIIbHAA
I‘) IICPBOT'0 — OTPpHULATCIbHAA, BTOPOT'O — ITIOJOKUTCIIbHAA

17.Beraucnaute. ABTOMOOMIL 00Bexal MOCKBY IO KOJIBIIEBOU JTopore, JiTiuHa KoTopoit 109 k.
Yemy paBHBI IPOiiICHHBIN yTh | 1 epemenienne S aBToMoOUIs?
A)1=109 km; S=0
0)1=218km S =109 km
B) =218 xm; S =0.
r) I=109xMm; S=218 xm

18.0mpenenure, eciiM yCKOPEHHE PaBHO 2 M/C%, TO 3TO:
a) paBHOMEPHOE JIBUXKEHUE
0) paBHO3aMeIJICHHOE JBIKCHUE
B) PAaBHOYCKOPEHHOE JIBMKCHHE
I') NPSMOJIMHEMHOE

19. KakuM 00pa3oM yCKOpEHHE XapaKTEePU3yeT U3MEHEHHE BEKTOpa CKOPOCTH?
a) 1O BEJIMYMHE U HAMPABIICHUIO

0) 1O HaNpaBJICHUIO

B) 10 BEJINUMHE

20. Beruncnure. ABTOMOOWIIb, IBMKYIIHIACS MPSMOJIUHEHHO PAaBHOYCKOPEHO, YBEITHUHIT
CBOIO CKOPOCTH € 3 M/c 10 9 m/c 3a 6 cekyH1. C KaKuM YCKOPEHHEM JIBUTAJICS aBTOMOOWIIH?
a) 0 m/c?

6) 3 m/c?

B) 2 M/c?

r) 1 m/c?

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

Kiarouu Kk Tecram:

Bapuanr 1

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

HpaBuabubiii |2 |6 |B |a (B |0 |B |0 |aB |0 |(a |06 |a (B |a |0 |B |a |B |0
0TBET

Bapwnanr 2

Ne pompoca 1 |2 |3 |4 |5 |6 |7 |8 |9 (10|11 |12 13 |14 1516 |17 |18 |19 |20




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

Kputepun onieHku:

— «2» BBICTABJISETCA 00yUarOIIEMyCsl, €ClIu HaOpayl MeHee 8 0aJlIoB;
— «3» BBICTaBIsAETCA 00OyUaromemycs, 3a 9, 10, 11 6annos;

— «4» BBICTABIsETCA O0OyUaroeMycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BBICTaBIsIETCA 00yUaromeMycs, 3a 6osee 17 6aios.

3aganus 1 camocTosiTesibHOH padoTsl (CP)

Tembl 3cce (pedepaToB, TOKIAT0B, COOOIIEHUIA)

1) MarepuanpHas TOUKa.

2) CkanspHble U BEKTOPHbIE (U3HMUECKUE BEIMUUHBI.

3) OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBHKCHHUS.

4) Cucrema oTcuera.

S5) Ipunuun otHocuTensHOCTH ["anuies.

6) CrocoObI onmMCcCaHus ABUKCHHS.

'7) PaBHOMEPHOE NPSIMOJIMHENHOE ABUKECHHE.

8) CKopoCTb. YpaBHEHHUE ABMKECHHS. MTHOBEHHAS U CPEIHAS CKOPOCTH.
9) Iloctynatel TEOpUH OTHOCUTEIBHOCTH.

10) OcHOBHBIE CIEACTBUA U3 IOCTYJIATOB TEOPUU OTHOCUTEIBbHOCTH.
11) ITpsimoniuHENHHOE IBUKEHHUE C TIOCTOSHHBIM YCKOPEHUEM.

12) JIBukeHue ¢ MOCTOSSHHBIM YCKOPEHHUEM CBOOOIHOTO TaIeHUSI.

Kontponupyemsie komnereniuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmetka «5»

IIOJTHO PACKpPBITO COAECPKAHUE MaTepuraa

YETKO W TMPAaBWIbHO [aHbl ONPEACIICHUS W PACKPBITO COJAEP)KAHWE TMOHSATUN, BEPHO
VCITOJIb30BaHbl HAYYHbIE TEPMUHBI

JUIS TOKa3aTeJIbCTBA UCIIOJIb30BAaHbl PAa3IMUHbIE YMEHUS, BBIBOJbI U3 HAOIIOIEHUH, ONTBITOB
OTBET CAaMOCTOSTEIbHBIN, NCIIOJIH30BAHbI paHee MPUOOPETECHHbIC 3HAHUS.

OtmeTtka «4»

PacKpBITO OCHOBHOE COJICpKaHUE MaTepHalia

B OCHOBHOM TPABHUJILHO JaHbI OTIPE/ICTICHUS TIOHATHI 1 MCIIOJIh30BaHbl HAYYHbIEC TEPMUHBI.
OTBET CAMOCTOSITCIbHbBIN

OmpeneicHUs]  TOHATHH  HEMOJHBIC,  JIONMYIICHBI  HE3HAYWTEJIbHBIC  HApPYIICHHS
MOCJIEIOBATEILHOCTH M3JI0KECHUSI, HEOOIIBIINE HETOYHOCTH MIPH MCIOJIH30BAHUU HAYYHBIX
TEPMUHOB WJIM B BBIBOJIaX M 000OIIEHUIX




[

W

SN

NpaBUJIbHBIE M YETKUE OTBEThI HA BOINPOCHI YTOUHSIONIErO0 XapakTepa (TO3UIMs
TTOHUMAFOIITHH )

OtMmetka «3»

YCBOCHO OCHOBHOE COJepKaHHWE Y4eOHOro maTepualia, HO M3J0KEHO (pparMeHTapHO, HE
BCEr/a II0CJIEA0BATEILHO

OTIpe/ICICHUS TIOHSITHIH HEIOCTAaTOYHO YCTKHEC

HE HCIOJb30BaHBI B KAYECTBE JOKA3aTEIbLCTBA BBIBOABLI M O0OOILIEHHUS W3 HAOIIOIECHHUI,
JIOTTYIIIEHBI OIITMOKYU TIPHU UX U3JI0KCHUH

JOMYIIEHbl OMMWOKAM W HETOYHOCTH B HCIIONB30BAHUM HAYYHOW TEPMHUHOJIOTHH,
OTIpe/ICICHUE ITOHSITHH

MPaBUJIBHBIC M YETKHUE OTBETHI HA BOIIPOCHI HABOAAIIETO U KOHKPETH3HUPYIOIIETO XapaKkTepa
(TIO3ULIMS KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIEp>KaHKHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbI OTBETHI HA BOMIPOCHI HABOSIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa

JTOMYIIEHBl TpyOble OMMOKKH B  ONPEACIICHUH TOHATUH, TIPU  HCIOJIH30BAHUHU
TEPMHUHOJIOTHH.

Tema 1.2. OCHOBBI JMHAMUKH

Ycrublii onpoc (YO)

. Ecnm teno siBnsieTcss cBOOOIHBIM (UTO 3TO 3HAYUT), TO KaK OHO MOKET JIBUTATHCS?

Nwmeetcs nmu npuHIunuanbHoe pasnuure Mexay CO cBszanHoil ¢ 3emiieid 1 CO cBsi3aHHOM
C CaMOJIETOM, JI€JIaI0IIUM BHPAK?

[Touemy BTOpPOI1 3aKk0H Hbr0TOHA HA3bIBAIOT OCHOBHBIM 3aKOHOM JUHAMUKU?

[TosicuuTe, Kak CTPOSTCA OKCIEpPUMEHTalbHbIE Tpaduku B (usnke HA HOpUMEpe
3aBUCUMOCTH CHJIbl YIIPYTOCTH OT JedopMaliuu.

Kak u3meputh maccy Tena B yCJIIOBUSX HEBECOMOCTH?

Haxoaunuce 1 Bbl KOT1a-HUOY/Ib B COCTOSIHUM HEBECOMOCTU?

O BeTpoBOE CTEKJIO MABWXKYILIErocs aBTOMOOWNs yaapuics komap. CpaBHUTE CHIIBL,
JNEUCTBYIOIIME HA KOMapa M Ha BETPOBOE CTEKIO BO Bpems yxaapa. [louemy komap
nocTpaaan CujibHee?

bapon Mrionxray3eH yTBepK[aj, 4TO BHITAIIMI ceOs 3a BOJIOCH U3 Oosiota. OOOCHYHTE
HEBO3MOXHOCTb JTOTO.

C cOpTUpPOBOYHOM TOPKU CKATHIBAIOTCS JIBA OJIMHAKOBBIX SIIIMKA: OJIUH ITYCTOW, APYroit
nosHblid. Kakoil sumk Oyner nMerh OOJBIIYI0O CKOPOCTh y MojaHoxuA? Kakoil oTkaTuTcs
JAJbIIe MO NPSIMOJIMHEHOMY TOPU30HTAIIBHOMY YYAaCTKY MOCJIE TOPKHU U TToYeMy?

10.ITouemy CKOpOCTb aBTOMOOWIJIA, JBMXKYUIETOCSd IO TOPU3OHTAIM HE BO3pacTaeT

OECKOHEYHO, XOTs CHJla TSI MOTOpa ACHCTBYET MOCTOSTHHO?



11.IlepBOKJIACCHUK M CTaplICKIACCHUK CTOST Ha TOJYy W TSAHYT JpYr Jpyra 3a pPYyKH.

OI[I/IHaKOBI)Ie JIN CHJIBI ,ZIGI?ICTBYI-OT Ha OJHOI'O XU Ha ,HPYFOI‘O? Hepe‘{I/ICJII/ITe YCJII0BHUA, KOT'Ia
ICPBOKIIACCHUK MOXKCT IICPCTAHYTh CTAPIICKIIACCHHUKA.

12.KocmoHaBT Makc npeiraer co cTyja, JAepika B pyKax I'MpIO MAaccOid m cHavajla Ha 3emiie,

3areMm Ha Jlyne. Kak Oynmer oTiMyaThCs CWiia, ¢ KOTOPOW THPSI AaBUT HA PYKY UYETOBEKY
MOKa OH HaXOJUTCS B BO3yXe?

13.3auem Ha HM>KHEW MOBEPXHOCTH JIbDK AENIAeTCs MPOA0IbHAs BbIEMKA?
14.ITouemy He mnpuOMIIKAIOTCA JpYr K Jpyry MpeAMEThl B KOMHATe, HECMOTps Ha

I'pPaBUTAIMOHHOC HpI/ITiDKGHI/IC?

15.0numute onbiThl ['anuies u HeroToHa 110 CBOOOTHOMY TAJIEHUIO TEI.

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtrMmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuraa

YETKO W MPAaBWIbHO [aHbl ONPEACIEHUS W PACKPBITO COJEPKAHUE TIOHITHH, BEPHO
WCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUI JOKa3aTeJIbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOACHUMN, OIIBITOB
OTBET CAMOCTOSTEIbHBIN, UCIIOJIB30BAHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtmeTka «4»

PAcCKpBITO OCHOBHOE COJIEpKaHUE MaTepHralia

B OCHOBHOM IPABUJIBLHO JaHBI ONPEACICHUS MMOHITHI M UCIIOJIH30BaHbI HAYYHBIC TEPMUHBI.
OTBET CAMOCTOSITEIbHBIN

ompeneieHUsT  TOHATHUH  HEMOJIHBIE,  JONYIICHBl  HE3HAYHMTENbHBIE  HapYIICHUS
MTOCJIEA0OBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOUHOCTH TPH HCIIOJIB30BaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M 000O0IIEHUSIX

MpaBWJIbHBIE M YETKHE OTBETHI HA BOIMPOCHI YTOUHSIONIErO0 XapakTepa (TO3WIHS
TTOHUMAFOTITH )

OtMmeTka «3»

YCBOCHO OCHOBHOE COJCp)KaHHWE Y4eOHOro MaTepualia, HO H3JI0KEHO (pparMeHTapHO, HE
BCErja Mmociea0BaTeIbHO

OTIpEICIICHHS TIOHATHUI HEIOCTATOYHO YETKUE

HE HCIOJb30BaHbI B KA4YECTBE IOKA3aTEIbLCTBA BBIBOABLI M OOOOIIEHHS W3 HAOJIOICHHUIA,
JOITYIIICHBI OIITMOKY TIPH UX U3JI0KCHHUH

JOMYIICHbl OIMMOKKM W HETOYHOCTH B HCIIOJB30BAHWM HAYYHOW TEPMHUHOJIOTHH,
OIPEICIICHUE TTOHATUI

MpaBUJIBLHBIC M YETKHE OTBETHI Ha BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
(TIO3ULIMS KPUTHUK)

OrMmeTka «2»



® OCHOBHOE COJIEp>KaHH€ Y4eOHOTr0 MaTepuaia He PaCKpPhITO

® HE JaHbl OTBETHI HA BOMPOCHI HABOASAIIETO M KOHKPETUZUPYIOIIETO XapaKTepa

® JIONyIIEHb TpyOble OMMOKA B  ONPEACICHUU TMOHATUM, TMPU  HUCIOJIH30BAaHUU
TEPMHUHOJIOTHUH.

TectupoBanue (T)
I Bapuanr.

TecTtoBas paboTa cocTouT U3 9 3aManmii ¢ BRIOOPOM OTBETA, U | 3a7aHNE HA HAXOXKICHHE
COOTBETCTBHS
Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTcs 1 Oammom.

1. BbiOepere oauH NpaBWIbHBLIN 0TBET. PaBHOIENCTBYIOMIAs BCEX CUJI, IEUCTBYIOIIAs HA
TEJI0, paBHA HYJIO. JIBUKETCS 3TO TEJIO WIA HAXOAUTCSA B COCTOSTHUU NTOKOs?
A. Teno nBMXKETCS paBHOMEPHO NMPAMOJIMHENHO.
b. Temo aBrkeTcss paBHOMEPHO IO OKPYKHOCTH B TOPU30HTAIBHOMN IIIIOCKOCTH.
B. Teno HaxoauTCs B COCTOSTHUU ITOKOS.
I'. Testo aBUXKETCS paBHOMEPHO MPSIMOJIMHENHO WIM HAXOIUTCS B COCTOSTHUU ITOKOS.

2. BriOepere oquH NpaBWIbLHBINA 0TBET. M4 MOAOPOCHIIM BBEPX C HAYAIBHOU CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HanpaBJIEHUE CHIIBI TSXKECTH, IEUCTBYIOIIEN HA TEJO.
Onpenenure HAIPaBICHUE BEKTOPA YCKOPEHUS MA4a, IBHKYIIETOCsS BBEPX (PUCYHOK 0).
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A. TosbKO Tak, Kak MokazaHo Ha puc. 16.
b. Tonpko Tak, Kak MoKa3aHO Ha puc. 20.
B. Tonbpko Tak, kKak moKa3aHo Ha puc. 30.
I'. Toapko Tak, Kak IMOKa3aHO Ha puC. 40.

3. Onpenenure OIUH NPAaBWIbHBII 0TBeT. ECciiu paBHOAEHCTBYONIAs BCEX MPUITOKEHHBIX
cui paBHa 4 H, To y Tena maccoii 2 kr

A. Vckopenue 2 m/c?

B. Yckopenue 0 m/c?

B. Yckopenue MoxeT ObITh JTFOOBIM

I'. Vckopenue pasHo 8 m/c?

4. Ilpu u3MepeHusiX Macchl TeJIa U ero Beca Ha MoJII0Ce U HAa IKBaTope ObLIO
00HApY:KEeHO, YTO
A. Macca u Bec 0JINHaKOBBI



B. macca pa3znuyHa, BeC OJUHAaKOB
b. U Bec, n Macca pa3muuHbl
I'. macca onuHakoBa, BEC pa3jInyeH

5. ¥YcraHoBuTEe COOTBETCTBHE MEKIY (l)I/I3I/I‘leCKI/IMI/I BCJIMYHMHAMHU M C¢IUHHUIAMH
HU3MEPEHUHA ITUX BCJINYNH B CUCTEME CH.

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

5) MeTp B ceKyHAy 3a cekyHay (1 m/c?)
6) dxoynb (1 JIx)

6. ®opmy.ia, BbIpaKaOLIasi 3aKOH BCEMUPHOI'0 TATOTCHHUH. ..

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

8. Bec Tesia — 3T0...

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

b. ...cuna, ¢ KOTOpOU TENO ACUCTBYET HA ONOPY

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

I'. ...cuna, ¢ KOTOPOU TEJIO BCIAEACTBUE 3€MHOTO NPUTSIKEHUA IEUCTBYET Ha ONOPY WIN
MO/IBEC, HETMOJIBUKHBIE OTHOCUTENBHO HETO

9. Pemiute 3apauy. [Ipyxuna xxectkocthio 100 H/M pactarusaetcs cumoit 20 H. Yemy
PaBHO YUIMHEHUE MPY>KUHBI?

A.5cm.

b. 20 cm.

B.5M.1.0,2 cm.

1. Cpenu otBeTOB A — I HET MPABUIBHOTO.

10. BoiGepeTe oqMH NpaBWIbHbINA 0TBET. bpyCOK JIEKUT HEMOJBUKHO HAa HAKJIOHHOM
mockoctu (puc. 7). Kakoe HarnpaBiieHHe ©MEET BEKTOP CHIIbI TPEHUS?



A.1.B.2.B.3.T.4. JI. F tp =0.

II Bapuanr

TecTtoBas paboTa cocTouT U3 9 3aanuii ¢ BLIOOPOM OTBETA, U | 3a7]aHUE HA HAXOXKICHHE
COOTBETCTBUS

Kaxx1ip1il mpaBUIIbHBINA OTBET OlLIEHUBAeTCs 1 Gamiom.

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

A. IlocTeneHHO OCTaHaBIMBAETCS

b. Konebnercs 0koa0 HayanbHOTO MOJIOKEHUS

B. JIBHXETCS 10 OKPYKHOCTH C IOCTOSTHHOM MO MOJIYJIFO CKOPOCTBEO

I'. JIBM>KeTCS € MOCTOSIHHOM 1O MOJIYJIFO M HAIPABJIEHUIO CKOPOCTHIO

2. BoiOepere oauH NpaBWIbHBIN 0TBeT. M4 MOAOPOCHIIM BBEPX C HAYAIBHOW CKOPOCTHIO
V.. Ha pucyHke a ykazaHo HampaBJICHUE CHIIBI TSXKECTH, IEUCTBYIOIIEN HA TEJNO.
Omnpenenure HapaBJI€HUE BEKTOPa YCKOPEHUS MsI4a, ABMXKYIIETOCS BHU3 (PUCYHOK 0).

T
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A. TonpKo Tak, Kak MoKa3aHo Ha puc. 16.
b. Toapko Tak, Kak oKa3aHO Ha pHC. 20.
B. Tonpko Tak, Kak moka3aHo Ha puc. 36.
I'. Toapko Tak, KaKk MOKa3aHO Ha puC. 40.

3. Onpenesure OAMH NPABWILHBIM 0TBET. T€J10 Macco 2 KT IBUKETCS CO CKOPOCTHIO 3
M/c B yckopeHueM 2 M/c?. Moayiib paBHOAEHCTBYIOLIEH CUII, AEHCTBYIOIMX HA TEJIO PABEH
1)2H

2)4H

3)6 H

4)10H

4. Ilpu u3MepeHUsIX Macchl TeJIa U €ro Beca Ha MOoJIICce U HA IKBaTope ObLI0
00Hapy’KeHOo, YTO

A. U Bec, 1 macca pa3iuyHbl

B. Macca onrHakoBa, BEC pa3jInueH

b. Macca u Bec 0JIMHaKOBBI

I'. Macca paznnuHa, BEC OJJUHAKOB



5. YcranoBure coOOTBEeTCTBHE MEKAY (PU3MUECKUMH BeJIMYUHAMM U eAMHULIAMU
U3MepeHus 3TUX BeJinunH B cucteme CH.

dusnyeckas BeJIMIMHA Ennnuna BeTnyrHbI

A) KeCTKOCTh 1) xunorpamm (1kr)

b) cuna 2) Hetoton (1 H)

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

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

6) dxoyns (1 JIx)
. @opmya, onpeaeasomas CUJIy ynpyrocTH...
GMm/(R+H)?

=)
S

NTEE R Nw

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

b. Bcerna paBHa BHENIHEW CHUJIE;

B. Bcerna MeHbIlle BHEIITHEH CHUJIBI.

9. Pemiure 3amauy. [lon gelictBuem cunsl 2 H npyxuna ynnuawiacsk Ha 4 cMm. UeMy paBHa
KECTKOCTb NPYKUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

. 0,08 H/m.

10. Boi0epere 01uH NPaBWIbHBII 0TBET. bpyCOK IBHXKETCS pABHOMEPHO BBEPX I10
HaKJIOHHOMU miockocTH (puc. 7). Kakoe HanpaBieHuE UMEET BEKTOP CUJIbI TPEHHUS?

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



Kontpomupyembie komnereniuu: OK 01-OK 05, OK 07.JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kaouu k Tecrtam:

Bapuanr 1

Ne Bompoca 112345 6 10

<
=]
o

rp|A|lr|A4,6-2,B-2,I5 A|B|l"|b|B

IIpaBWJIbHBINH 0TBET

Bapuanr 2

Ne Bommpoca 1(2(3|4]|5 6|7/8]9]10

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

IIpaBUIBHBINA 0TBET

Kpurepuu onieHku:

— «2» BBICTABISETCA 00yUYarOIIEMyCsl, €ClTu HaOpay MeHee 5 0alyioB;
— «3» BbICTaBIIsIETCA 00yUaroeMycs, 3a 6-7 6aios;

— «4» BBICTaBIsIETCA O0yUaroeMycs, 3a 8-9 6aos;

— «5» BbICTaBIsIETCA 00yUaroemMycs, 3a 10 6amios.

3aganus s caMmocTosiTeSibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, T0KIAT0B, COOOIIEHMIH)

1) Cuna. Macca.

2) IlpuHuumn cyneprno3uiuu Cuil.

3) Ilepseiit 3akoH HproTOHA.

4) Bropoit 3axkoH HproTOHa.

5) Cunsl B ipupoe.

6) Tpertuii 3akoH HeroTOHAa.

7) 3aKOH BCEMUPHOTO TATOTEHUSI.

8) Cuna TSKECTH U CHJIa BCEMUPHOTO TATOTEHUSI.
9) IlepBast kocMUYeCKasi CKOPOCTb.

10) JIBv>xkeHue miaHeT U Masibix Tejl COJIHEUHOM CHCTEMBI.
11) DnemMeHThI peSITABUCTCKON JUHAMHUKHU.

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtmeTka «5»



IMOJIHO PACKPBITO COACPIKAHUEC MaTCpHualia

YCTKO MW IPABHIIBHO JdaHbl OIPCACICHUA H PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbI HAYYHBIC TCPMHWHBI

AJI1 JOKa3aTCJIbCTBA HUCIIOJIB30BAHbI PA3JIMYHBIC YMCHU A, BBIBOJAbBI U3 H&6JIIO,I[CHHI>'I, OIIBITOB
OTBCT CaMOCTOHTGHBHLIﬁ, HCIIOJIB30BAHBI PAHCC HpI/I06peT€HHI)I€ 3HaHH.

OtMmetka «4»

PaCKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABUJIBHO JaHBI ONPEAEICHUS MOHITUI U UCIIOJIb30BAHbI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSITEIbHBIN

ONpENEIICHUs]  TMOHATHI  HEMOJHBbIE, JOMYIIEHbl  HE3HAUUTENIbHbICE  HapYILICHHS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOObIITNE HETOUHOCTU MPU HCIOJIb30BAaHUU HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MpaBWIbHBIE M YETKHE OTBETHI HA BOIMPOCHI YTOUHSIOUMIErO XapakTepa (MO3UIMs
TTOHUMAFOTITH )

OtrMmetka «3»

YCBOCHO OCHOBHOE COJIepaHUE y4eOHOTro Marepuasa, HO HM3JI0KEHO (parMeHTapHO, He
BCETI/Ia MOCIeA0BATEIHHO

OTIpe/IeICHUS TIOHSITHI HETOCTAaTOYHO YCTKHE

HE HCMOJB30BaHbl B KAYECTBE JIOKA3aTEJIbCTBA BBHIBOJLI M 000OIIEHUS M3 HAOJIOJICHUI,
JIOTTYIIIEHBI OITMOKYU TPU UX U3TI0KEHUH

JIOTYIIEHbl OIMOKM W HETOYHOCTH B HCIOIB30BAHUM HAYYHOW TEPMHUHOJOTHH,
ONPEAECTICHUE OHATHI

MpaBUJILHBIC M YETKHE OTBETHI Ha BOIIPOCH HABOAIIETO W KOHKPETU3UPYIOIIETO XapaKTepa
(mO3UIUsL KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepHalia He pacKpbITO

HE JIaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa

JOMyIIEHbl TPyOble OMMMOKKM B  ONPENCICHUW TOHATHHA, TIPH  HWCIIOIB30BAHUU
TEPMHHOJIOTHH.

Tema 1.3. 3aKoHBI COXpaHeHUsI
Ycrublii onpoc (YO)

1. Ilpu kakom yCIOBUM UMITYJILC T€a HE U3MEHSAETCA?

2. UTo MOXHO CKa3aThb O HaIlpaBJIECHUU BEKTOPOB HMMIIYJbCAa U CKOPOCTH JBUXKYILIETOCS
Tena?

3. Kakoe u3 Tenm mMmeeT OONBIIMIT MMIYJILC: aBTOMOOWIJIb Maccoil 1T, ABMXKYUIUHCS CO
CKOpOCThIO 10M/C, Wik CHApsIT Maccoil 2KT, JIETAIIUN co ckopocThio S00M/c?

4. Tlouemy mpu ynape BOSHUKAIOT OOJbIINE CUITBI?



5. IlapamroTuct paBHOMEpPHO OMyCKaeTcss Ha mapamtore. V3MeHseTcs Ju Npu 3TOM

MMITYJIbC MTapaIIoTUCTA?

['ie B mpupoae U TEXHUKE BCTPEUAETCA PEAKTUBHOE JBUKEHUE?

KakoB npuHLIMN IBHKEHHUS METY3bI?

OCBMUHOTH, KaJdbMapbl, KApAKaTHUIIbl U IPYrue OOUTATENN TIIyOMH MOpS EPEMEIAIOTCA

noI00HO pakeTe, BBHIOpAchIBasi C CHJION BOJY, KOTOPYIO OHM HaOWparoT depe3 porT.

MoskeT U Tako# crmocod mepeMenieHus: 00ecreynuTh UM OOJBIITYI0 CKOPOCTh JBUKCHHUS

B TOJILLE BOJBI?

9. Kak KOCMOHaBTY, HaxoIfIIEMYyCsi B OTKPBITOM KOCMOCE, BEpHYThCS OOpaTHO Ha
KOCMUYECKHUM Kopabiib 0€3 MoCTOpOHHEN moMoIu?

10.ITouemy COBETYIOT TP BBICTPEIIE PYKbE MOKPEMUE MPUKUMATh K IIIeUy?

11.Kakue u3 mnepeduclIeHHbIX Tel 00JIaJaloT KUHETHYECKOM »HHEepruei: a) KaMeHb,
HOJIHATHIA HaJ 3eMJIel; 0) JeTAIMUNA caMOJIeT; B) pacTsIHyTas Ipy>KUHA.

12.M13meHsIeTcs 11 NOTEHIMANIBHAS SHEPT U JIOAKH, TUIBIBYIIEH 110 TEYEHUIO PEKU?

13.JIerkoBoil ¥ Tpy30BOil aBTOMOOWIIN ABMKYTCA C OJUHAKOBBIMU CKOpocTsiMu. Kakoil u3
HUX 00J1aaeT 00JbIIeH KUHETHYECKON YHEPTHUECH?

14.Kak n3MeHsIeTCs KWHETUUECKas U MOTEHIMAIbHAsL SHEPTUS CBOOOHO Majaroiiero teia?
Kocmuueckoro kopabiisi, COBEpIIAIONIETO MATKYIO TOCAAKY?

15.Kakue npeBpallleHust JHEPTUU MPOUCXOIUT MPHU JIBHIKEHUH KaMHsI, OpOIIEHHOTO BBEPX?
ConpoTHBIIEHHEM BO3/1yXa MOKHO PEHEOPEYb.

16.Ilpu kakoM yclIOBUM [IBa Tejla Pa3HOM MaccChl, NOJHATHIE HA Pa3HYIO BBICOTY, OyAyT
00J1a/1aTh OJTMHAKOBOM MOTCHITMATILHON dHEPTIUEH?

17.1TpuBeaure mpuUMeEphl MPEBPAILLCHUS] KUHETUYECKON SHEPruu Tejla B MOTEHIUAIBHYIO
DHEPTUI0 U 0OpaATHO.

18.I'py3, moaBeIIeHHBINH HA HUTH (MasiTHUK), coBepiiaeT koiebanus. Kakue npeBparieHus
DHEPIUU IIPOUCXOMST IPU ITOM?

19.1Tamaromuii ¢ BBICOTHI 2M MSAYMK MOJACKOYMI Ha BhIcOTy 1,5M. Kak cormacoBaTh 3TO C
3aKOHOM COXPaHEHMS YHEPTUU?

20.3a cueTr KaKkOM SHEPruu B3MBIBAET BBEPX HAINOJHEHHBIM TI'€JIMEM BO3AYIIHBIMA IIAPUK,
BBIPBABILNICS U3 PYK?

®© N

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJICp)KaHUE MaTepHrasa

YEeTKO M TIPaBUJIBLHO JIaHbl OMNPEICJIICHUS M PACKPBITO COJCp)KAaHUE TIOHSITUH, BEPHO
WCIIOJIb30BaHbl HAYUHbIC TEPMUHBI

JUISL OKA3aTeNIhCTBA UCTIOb30BAHbI PA3IMYHbIC YMEHUS, BHIBO/IbI U3 HAOJIOICHUH, ONBITOB
OTBET CaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbl paHEee MPHOOPETEHHBIC 3HAHUS.

OrMmeTka «4»
PacKpBITO OCHOBHOE COJIEpYKaHUE MaTepHalia



B OCHOBHOM IPABUJIBHO JIaHBI ONPEICIICHUS MOHSATUN U UCTIOJIb30BAHBI HAYYHBIE TEPMUHBI.
OTBET CAMOCTOSTEIbHBIN

ONpPEAECICHNUS]  MOHSATHUM  HEMOJHBIE,  JIONMYLICHbl  HE3HAYUTEJBHBIC  HAPYIICHUS
MIOCJICIOBATEILHOCTH M3JI0KEHHMS, HEOOIbIINE HETOYHOCTH MPU UCIOIH30BAaHUU HAYUHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

NpaBUJIbHBIE M YETKHE OTBETHI Ha BOIPOCHI YTOYHSAIOIIETO XapakTepa (MO3UIIHS
TTOHUMAFOIITHH )

OtmeTka «3»

YCBOGHO OCHOBHOE€ COJIEpKaHHE y4yeOHOro Marepuala, HO U3JI0KEHO (parMeHTapHO, HE
BCET/1a MOCJIEA0BATEIBHO

OIPEICJICHUS TTIOHATUN HETOCTATOYHO YETKHUE

HE HCIIOJb30BaHbl B KA4eCTBE JIOKA3aTEILCTBA BBIBOJLI U 00OOIIEHUS W3 HAOIIOIACHUMH,
JOMYIIEHBI OITUOKU MPU UX U3JI0KEHUU

JOMYIIIEHbl OMMOKM ¥ HETOYHOCTH B HCIOJB30BAHMM HAYYHOH TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUIA

MPABWIBHBIE U YETKHE OTBETHI HA BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapakTepa
(TIO3UIIMS KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHe Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapakTepa

JTOMYIIeHBl TpyOble OMmMMUOKH B  ONPEACIICHUH TOHATUH, TIPU  HCIOJIH30BAHUHU
TEPMHUHOJIOTHH.

TectupoBanue (T)

. Uemy paBeH MOAYJIb U3MEHEHHS UMITYJIbCA TEJIa MAacCOU M, IBIXKYIIIETOCS CO CKOPOCTHIO V,
€CJIM TOCJIE CTOJIKHOBEHHUS CO CTEHKOM TEJIO CTaJIO ABUTATHCS B MPOTHUBOIOJIONKHOM
HaIpaBJIECHUU C TOU ke M0 MOYJI0 CKOPOCTBIO:

a) 2mv

0) mv

B) 0

[Ipu BeICTpENE N3 MHEBMATUYECKOW BUHTOBKHM BBUIETAET ITyJIsl MACCOM M CO CKOPOCTBIO V.
Kaxoit no Moaysto uMIysibC MpUOOPETAET MOCIE BHICTPENA MTHEBMATHUYECKas BUHTOBKA,
eciu ee macca B 150 pa3 GoJibliie Macchl MyJiu:

a) 150mv

0) mv

B) mv/150

C nonku o6mieit maccoii 200 Kr, ABMXKYIIEHCS CO CKOPOCTHIO 1 M/c, Beimal rpy3 maccoit 100
Kr. Kakoy craia cKkopoCTb JTOAKH:



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

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

a) 100 Tx

6) 10 JIx

B) 1000 JIx

Onpenenure MUHUMAJIBHYIO MOIIIHOCTh, KOTOPOH J0JDKEH 00J1a/1aTh JBUTATENb TPUEMHHUKA,
yT0OBI TOAHATH Ipy3 Maccoi 50 kr Ha BbicoTy 10 Mm3a 5 c:

a) 2 kBt

0) 3 kBt

B) 1 kBT

. Ilpu ABMKEHUU Ha BEJIOCUIIEE IO TOPU3OHTAIBHOM 10pPOre CO CKOPOCThIO 9 KM/4
pa3BuBaeTcs MomHOCTh 30 Br. Halinure NBHKYIIyIO CHITY:

a)24 H

0) 12 H

B)40 H

Teno maccoit 2 kr umeeT noTeHuuanbHyro 3Hepruto 10 x. Ha kakyto BeICOTY HaJ 3eMiieit
MOJHSTO TEJO, €CIIU HYJIb OTCUETA MOTEHIIMATbHON SHEPTUHN HAXOUTCS Ha TOBEPXHOCTH
3eMIIN:

a)lm

0)2w™m

B) 0,5 M

. Bo ckonpKO pa3 noTeHIManbHas SHEPrusl, HAKOIUIEHHAs MTPYKUHOW MPH CKATHH U3
ITOJIOKEHUS PABHOBECHS Ha 2 CM, MEHBIIIE, YEM IIPU CKATUU TOM K€ NPYKUHBI HA 4 cM:
a) B4 paza

0) B 2 paza

B) B 8 pa3

. Kak u3MeHuTCsl KHHETHYEeCKasi SHEPTHs Tejla NpHU YBEJIIMUEHUH €r0 CKOPOCTH B 2 pa3a:
a) YBEJIMYMTCS B 2 pa3a

0) ymenbIuTcs B 4 pasza

B) yBeInuuTCs B 4 paza

10.C kako¥ CKOpOCThIO OpOCHIT BEPTUKATIHLHO BBEPX KaMEHb, €CIIM OH IIPHU 3TOM TOHSIICS Ha

BBICOTY 5 M:
a) 5 Mm/c

6) 10 m/c

B) 2,5 M/C



11.Teno OpoiiieHO BEpTHKAIBLHO BBEpX cO ckopocThio 10 m/c. Ha kakoit BbicoTe ero
KHHETHYECKasi YHEPTHUS CTAHET PABHOM €ro MOTCHIIUATLHON YHEPTUU:
a)2,5m
0)2Mm
B) S M

12.EnvHnna u3mMepenus UMITyJIbca CIIbl B MeXXTyHapOAHOM CUCTEME:
a) KT * M/C
0) Hec
B) KI/M

13.3amMKHyTas cucrema Tei — Takasi CUCTEMA Tell, HA KOTOPBIE:
a) He JeMCTBYIOT BHEUIHUE CUJIBI
0) HE JEICTBYIOT HU BHELIHUE, HU BHYTPEHHUE CUJIbI
B) JCHCTBYIOT BHELIHUE CUJIbI

14.iMmiynbe Tena onpenenseTcs: BBIPpaXKECHUEM:
a) F/t
0) Fet

B) meV

15.Teno OpoiieHO BEPTHKAIBLHO BBEPX €O CKOpocThio 20 M/c. ConpoTuBIEHUE BO3TyXa
CpPaBHUTEIBHO Maso. Kakol BbICOTBI OHO JJOCTUTHET:
a)20m
0)15™
B) 10 M

16.2Kene3H010pOKHBIM BArOH MacCol m JBUKYIIHUICS CO CKOPOCTBIO V, CTAIKHUBAETCS
HEIOABMXKHBIM BArOHOM Maccoi 2m U cuerisierca ¢ HuM . Kakum cyMMapHBIM UMITYJIbCOM
00Ja1a0T Ba BaroHa 1ocje CTOJIKHOBEHUS:
a) 3v
0) v/3
B) V

17.CKOpOCTh JIETKOBOTO aBTOMOOHIIS B 4 pa3a 6oJIbIIe CKOPOCTH IPY30BOI0, a Macca
IPy30BOTo B 2 pa3a 00JIbIe MacChl JIerkoBoro. CpaBHUTE 3HAYCHHS MOTYJICH UMITYJILCOB
JIEFKOBOT'O P; ¥ IPY30BOT'0 P2 aBTOMOOHJIEN:
a) p1=p2
0) p2=2pi
B) p1=2p2

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



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

19.Teno maccoi 2 Kr MOAHUMAETCS HA BBICOTY 5 METPOB IIPU JEHCTBUM HA HETO MOCTOSHHOU
cuibl 30 H. PabGoTa 3101 critbl paBHa:
a) 100 Tx
6) 1500 dx
B) 150 [Ix

20.Kakas u3 epedyrclIeHHbIX BEIMYUH SIBISIETCS BEKTOPHOM:
a) macca
0) UMITYJIbC
B) ITyTh

21.BopoHa JIeTUT co CKOpOCThIO 6 M/c. IMITysibc BOPOHBI paBeH 3 Kr ¢ M/c. Macca BOPOHBI
paBHa:
a) 0,5 kr
0) 2 kr
B) 1,5 kr

22.Kak Ha3bIBaeTCs BEJIMYMHA, paBHAS ITPOU3BEACHUIO MACChI TEJIA HA €€ CKOPOCTh:
a) UMITYJIbC CUJIBI
0) UMITyJIbC TETa
B) IIEpEMEIIICHHUE

23.Kak Ha3biBaeTcs (pr3nueckasi BeIMUMHA, paBHAs IPOU3BEICHUIO MOTYJIEH CHIIbI U
NepeMEeILEHUs U KOCUHYCa yrila MEeXy HUMU:
a) MOIITHOCTh
0) KUHETHYECKasi SHEPTuUs
B) paboTta

24.Teno maccoit 3 kr noAHATO HA BbICOTY 10 M. KakoBa noTeHnanbHas 3Heprus Tena:
a) 30 JIx
6) 300 JIx
B) 600 JIx

25.Kamenb OporiieH BepTHKaIbHO BBepX. Ha myTtu 1 M ero kuHeTnueckasi 3Heprus
ymenbimiachk Ha 16 J[x. Kakyro paboTy coBepimia cuia TsSHKECTH Ha TOM My TH:
a) -8 Ix
0)—32 JIx
B) —16 JIx

26.11epBblil AIEKTPOABUTATEND, IOCTPOCHHBIN akageMuKkoM S16510ukoBeiM B 1834 rony,
PaBHOMEPHO MOHUMAJI (C TOMOIIBIO O710Ka 1 HUTH) Tpy3 50 H Ha BeicoTy 0,6 M 3a 2 C.
Ornpenenute MOITHOCTb 3TOTO ABUTATENS:



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

27.0npenenuTs paboTy CUIIBI TP PABHOMEPHOM MOJHATHH Ipy3a Maccoi 2 T Ha BeICOTY S50
cM:

a) 1 xJlx

0) 1,5 xJIx

B) 10 xJIx

28.Kak Ha3biBaeTcs uznueckas BeJIUUMHA, paBHAS MPOU3BE/ICHUIO CUIIBI Ha BPEMS €€
JICHCTBUS:
a) KHHETUYeCKas SHEPTUs
0) UMITyJIbC TETa
B) UMITYJIbC CHJIbI

29.Ha Teno B teuenue 2 muH Aercteyer cuiia S H. KakoB nMmmyiibc cuist:
a) 600 H-c
0) 60 H-c
B) 6 H-c

30.Kak Ha3pIiBaeTcst puznyueckasi BeJIMUUHA, paBHAs OTHOILIEHUIO paOOTHI K MHTEPBATY
BPEMEHH, 32 KOTOPHIN ATa paboTa coBepIIeHA:
a) KHHETUYECKasi SHEPTUs
0) MOIIIHOCTH
B) pabora

Kontpomupyemsie komnerennnu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiaouun Kk Tecram:

Ne Bompoca 1/2(3/4(5/6|7(8|9|10|11 |12 |13 |14 |15[16 1718|1920
6|B|la|/B|6|B|6(B(6 |2a |6 |2 |B |a |6 |B |6 |B |6
IIpaBuabHbIN
OTBeT
Ne Bonpoca 21 22 23 24 25 26 27 28 29 30
a 6 B 6 B 6 a B a 6
IIpaBuabHBIN 0TBET

Kpurepun ouenku:
— «2» BbICTaBIIsIeTCA 00yUaromemMycsi, eciau HaOpas meHee 12 0anos;
— «3» BbICTaBIsIeTCA 0Oy4aromemycs, 3a 13-17 Gannos;



— «4» BBICTaBIsIETCA O0OyUaronemMycs, 3a 18-24 6anios;
— «5» BeICTaBIIsIETCS O0Oy4aromemycs, 3a 25 u 0osiee 0alioB.

3aganus 15 camocTosiTeJibHOH padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIECHUIA)

1) 3akoH coXpaHEHUs UMITYJIbCA.

2) PeakTuBHOEC JBMKCHHUE.

3) 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

4) Mexannueckas paboTa U MOUTHOCTb.

5) Kunernueckas sHeprus.

6) IloTeHnuanbHas SHEPTUs.

7) 3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

8) PaboTa cuJIbI TSDKECTH U CUJIBI YIPYTOCTH.

9) KoHcepBaTuBHBIE CUJIBI.

10) IIlpumeHeHrEe 3aKOHOB COXPaHEHUS.

11) WUcnonb3oBaHue 3aKOHOB MEXaHUKU JJIsi OOBSICHEHUS JBUKEHUS HEOECHBIX TeNl U
JUISL Pa3BUTUSL KOCMUYECKUX HMCCIIEA0BAaHUM, TPAHUIBI TPUMEHUMOCTH KJIACCUUYECKOU
MEXaHHUKHU.

12) [IpakTuueckoe npuUMeHEHUE (U3MUECKUX 3HAHWM B IOBCEIHEBHOW KU3HU JUIS
UCIIOJIb30BaHUs MPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB.

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTtka «5»

ITOJTHO PACKpPBITO COAECPKAHUE MaTepuraa

YETKO W MPABWIBHO JaHbl ONPENECIECHUS M PACKPBITO COACPKAHUE IOHATHH, BEPHO
WCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL T0Ka3aTeNbCTBA UCTIOJb30BaHbl Pa3IM4YHbIE YMEHUS, BEIBOIbI U3 HAOIIOJEHUH, OIBITOB
OTBET CAaMOCTOSTEIbHBIN, NCIIOJIB30BAHbI paHee MPUOOPETEHHbIEC 3HAHUS.

OtMmetka «4»

PACKpPBITO OCHOBHOE COJIepyKaHHE MaTepHraia

B OCHOBHOM ITPAaBHJILHO JaHBI OTIPE/ICIICHUS TTOHITHI M MCIIOIh30BaHbl HAyYHbIC TCPMUHEI.
OTBET CAMOCTOSITCIbHbBIN

OmpeNeeHUs]  TOHSATHUH  HEMOJIHbIE,  JIOMYIICHBl  HE3HAUYUTEIbHBIC  HAPYIICHUS
MOCJIETIOBATEILHOCTH M3JI0KEHUSI, HEOOIBIINE HETOUHOCTH MPH MCIOJIH30BAHUU HAYYHBIX
TEPMHHOB WJIM B BBIBOJIaX U 0000ICHUSIX

MpaBUJIbHBIE M YETKHE OTBETHl HA BOIMPOCHl YTOYHSIOMIETO Xapakrepa (TO3uIus
TOHUMAFOIITHHA)
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OtmeTtka «3»

YCBOCHO OCHOBHOE COJIepXaHUE y4eOHOro Marepuasia, HO HM3JI0KEHO (parMeHTapHO, He
BCET/1a MOCIE0BATEIHLHO

oTpe/eICHNS TIOHITHI HETOCTATOYHO YETKHE

HE MCIOJIb30BaHbl B KA4€CTBE JOKA3aTeNbCTBA BBIBOABI M 000OIIECHUS U3 HAOIIOJICHUM,
JOTTYIIEHBI OIIMOKHU MPU UX U3T0KEHUU

JOMYIIEHbl OMIMOKM W HETOYHOCTH B HCIOJB30BAHUM HAYYHOM TEPMHUHOJOTHH,
ONPEAECTICHUE OHATHI

MpaBUJILHBIC M YETKHE OTBETHI Ha BOIIPOCHI HABOAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
(TIO3UIIMS KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepHalia He pacKpbITO

HE JIaHbI OTBETHI HA BOMIPOCHI HABOJISIIETO U KOHKPETUZUPYIOIIETO XapaKTepa

JOMYIIeHbl TpyOble OMMOKKM B  ONPEACIICHUH TOHSATUM, TIPU  HUCIOJIB30BAHUU
TEPMHUHOJIOTHH.

KonTpoabnas padora Nel

IIo pa3neny «MexaHuka»
Bapuanr 1
Chopmynupyiite nepBbiii 3aKkoH HproToHA.
MOTOLMKIUCT Hada] ABUKEHHE C MOCTOSHHBIM yCKOpeHueM 1 m/c?. Ompemenure myThb,
KOTOPBIH MPOLIENT MOTOLUKIIUCT 10 TOTO MOMEHTA, KOT/la €ro CKOpPOCTh cTajia 36 Km/4.
ITo BTOpOoMy 3akoHy HbrOTOHaA omnpenenuTe yCKOpEHHE Tena, BbI3biBaemoe cuioil 90 H;
Macca tena 45 Kr.
JIBa kopabnst maccoit 50000 T KaXKablii CTOST HA peije Ha pacCcTOSHUU | KM OJMH OT
npyroro. KakoBa cuiia NpuTsHKEHUST MKy HUMA?
Teno, ABMXKylIEecs CO CKOPOCTbIO 4M/C, UMEET KMHETHYecKyro 3Hepruto 16 Jx. Haiitu
MaccCy 3TOTO TeJa.

Bapuant 2

ChopmynupyiiTe 3aKOH BCEMUPHOTO TATOTCHHUS.

3a Kakoe BpeMsi aBTOMOOWJb, JIBHMIasCh U3 COCTOSHHUS IIOKOS ¢ yckopenuem 0,6 m/c?,
npoiiaet 30 M.

Cuna 60 H coobmaer teny yckopenue 0,8 m/c’. Kakas cuiaa COOOIIMT 3TOMY Tey
ycKopenue 2 mM/c*?

Brruucnure cuny nputsbkeHusi yenoBeka Maccoid 80 kr xk CousHily, eciu macca ConHia
pasHa 1,99-10% kr, a paccrosaue ot 3emum 10 Connna cocrasnser 1,5-10° k.

Teno, maccoit 3 kr obnamgaer noreHnuanbHON sHeprueit 60 [[x. Onpenenure BHICOTY, Ha
KOTOPYIO TIOJHSTO TEJIO HAJl 3eMJICH.

Bapuanr 3
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Chopmynupyiite 3aKOH COXpaHEHHsI SHEPTUU.

Temnoxox, ABUrasch U3 COCTOSHUSA TOKOs ¢ yckopenueM 0,1 m/c?, mocturaer ckopoctu 18
KM/4. 3a KaKkoe BpeMs 3Ta CKOPOCTh JocTurHyTa? Kakoif myTh 3a 3TO BpeMsl mpoiacH?

C KakMM yCKOpEHHUEM JIBUrajcs IpH pa3dere peakTUBHBIA caMoJeT Maccoil 60 T, eciiu cuiia
Taru asurareneid 90 kH?

C kakoii cunoil nputarubaetcs JIyHol rups maccoil 1 Kr, Haxoxasmascs Ha NOBEPXHOCTH
JIynsl. Macca Jlynst pasaa 7,3 - 10?2 kr, a ee paguyc 1,7-108 cm?

. KakoBa kuHeTnueckas 3Heprusi KOCMUYECKOro Kopadisa cepun «Coro3» Mpu ABUKEHUU 110

opOuTe CO CKOpPOCThIO 7,8 KM/C, eciu Macca Kopabis 6,6 17

Bapuanr 4

Chopmynupyiite TpeTuit 3aKkoH HeroToHa.

[lyns B ctBonme aBromara KamamHukoBa IBHXKETCS ¢ yckopeHmeM 616 xm/c?. Kakosa
CKOpPOCTb BBLJIETA ITYJIW, €CJIM JJInHA cTBoJia 41,5 cM?

Teno maccoii 4 Kr moja AeiCTBEEM HEKOTOPOM CHIbI probpeno yckoperue 2 m/c?. Kakoe
YCKOpeHHe nmpuodpeTaet Teiao Mmaccoit 10 Kr moj AeiCTBUEM TaKOW e CUJIBI?

C Kakoy CHJION MPUTITUBAIOTCA APYT K APYTy ABa TeJaa MAacCOM IO 5 KT, €CJIM PACCTOSHHE
MEKly UX LIEHTpaMu Macc paBHO 20 m?

Teno nogusnu Ha BbicoTy 0,6 M Hag 3emiieid. [Ipu 3ToM OHO 00J1a1alI0 MOTEHIUATLHOMN
sHeprueint paBHoi 42 JIx. Onpenenure Maccy Tena.

Kontponupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» CTaBUTHCS 32 pabOTY, BHIMOJHEHHYIO TTOJIHOCTHIO O€3 OITMOOK U HEJIOYETOB.

- «4» ctaBuThCS 3a pabOTy, BHIMOJIHEHHYIO MOJIHOCTHIO, HO TIPU HaJMYMW B HEH He Ooee
OJIHOM TpyOOo# U 0JTHOM HerpyOoH OIMOKH U OAHOTO HEJ0UEeTa, He O0JIee TPEX HET0UYETOB.

- «3» CTaBUTHCS, €CIU CTYACHT MPAaBUJILHO BBHIMIOJIHUI HE MeHee 2/3 Bcell paOOThl WU
JTOMYCTHJI HE 0oJiee OJHOM TpyOoii OIMOKU U ABYX HEIOYETOB, HE OoJiee OJHOU rpyOol u
OJIHOM HerpyOo# ommOku, He Oojiee TpeX HEerpyObIX OMMOOK, OJTHON HErpyOoi OMOKU U
TpeX HEJ0YETOB, PU HANUYUU 4-5 HEJJOUETOB.

- «2» CTaBUTHCS, €CJIM YHMCIO OLIMOOK M HEIOYETOB MPEBBICUIO HOPMY OLEHKH «3» WU
MPaBUJILHO BBITTOJTHEHO MeHee 2/3 Bcell paOoThI.

Pa3znes 2. MoJsiekyasipHasi pU3UKa U OCHOBBI TEPMOAUHAMUKH

Tema 2.1. OcHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TEOPUM ra30B

YcrHbiii onpoc (YO)
1. KakoBa uenp MoisekyJsipHo-kuHeTndeckoil reopun (MKT) cTtpoenus Bemectsa?



2. HazoBute ocHoBHBIE nosioxkeHnss MKT.

[IpuBenuTe mnpuMepbl (PU3UYECKUX SBICHUW, KOTOPbIE SIBISIOTCS KOCBEHHBIM

JIOKa3aTEIbLCTBOM CYILIECTBOBAHUS ATOMOB M MOJICKY!I.

4. Kakwue 3KCTIepUMEHTAIBHBIN (haKThl TOATBEPIKIAIOT CYIIECTBOBAHNE MOJIEKYI (AaTOMOB)

[IpuBenuTe cCpaBHEHMS, MO3BOJISIIOIIME TMPEICTABUTh, HACKOJIBKO MOJIEKYJIbI (2TOMBI)

MaJbl.

6. IlpuBenurte cpaBHEHUS, TO3BOJISIIOIINE MPECTABUTH ,HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MHOTOYHCJICHHBI.

7. Jlante omnpenesieHrue KOJIMYeCTBa BEIIECTBA.

8. KakoBa enqnHuna xoianuectsa Bemecrtsa B CH1?

9. Cdopmynupyiite onpenieseHue NocTossHHON ABorasipo. Yemy oHa paBHa?

10.ITouemy nmocrosiHHass ABorajpo oJAWHAKOBa JJIs JIF0OOTO BelecTBa?

11./1aliTe onpenenenue MoJisspHoit Mmacchl. KakoBa ee equnuiia B cucteme C1?

12.Kak cBs3aHbl MOJISIpHAsi U OTHOCUTEIbHAS MOJIEKYJISIPHASI MacChl?

13.IIpuBenure nmpumepsl (GU3UUECKUX SIBJICHUIN, KOTOPBIE SBIISIIOTCS JOKA3aTEIbCTBOM
JBYOKCHUST MOJIEKYI.

14.J1aitte onpenenenue nuddy3uu.

15.1TpuBenure npumMepsl npuMeHenus Audy3uu B mpupoje, TEXHUKE, U KU3HU YEIOBEKa

16.I1puBenure mpumepsl (GU3NUECKUX SIBJICHUI, KOTOPBIE SBIISIIOTCS JOKA3aTEIbCTBOM
B3aUMO/ICHCTBUS MOJIEKYI.

1'7.KakoBa mpupoaa MEeKMOJIEKYISIPHOTO B3auMoaencTeusa? Ha kakux paccTosiHUSIX
MPOSIBIISIFOTCS. 3TU CUJIBI?

18.Haz0BUTE OCHOBHBIE arperaTHbIE COCTOSIHUA BenlecTBa. Kakue n3MeHeHus MpOUCXOoasIT
B BEIIECTBE MpH (Ha30BbIX Mepexoaax?

19.Kak ABMXKyTCS MOJIEKYJIbI ra3a’?

20./laiiTe onpeneneHus UAealbHOrO ra3a.

21.I1pu kakuX yCIOBUSX peajbHbIEC Ta3bl BEAYT ce0s MOJA00HO UieaTbHOMY Tra3y?

22.HazoBuTte (pu3nuecKue BEIUUYUHbI, KOTOPBIE SBISIIOTCS MUKPOCKOIIUYECKUMHU
napaMeTpaMH HIeabHOTO Ta3a.

23.HazoBuTte ¢pu3nuecKkre BEIUUYUHbI, KOTOPBIE SBISIIOTCS MaKpPOCKOIIUYECKUMHU
napaMeTpaMy HIeaJIbHOTO Ta3a.

24.B yeM npuynHa JaBJICHU rasa’?

W

hd

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
Otmetka «5»
® TI0JIHO PACKPBITO COAEPKaHUE MaTepuaia
® YETKO U TPABWIBHO JaHBI ONpPEJEICHUS U PACKPBITO COJEpKaHUE MOHSATUN, BEPHO
UCIIOJIb30BaHbl HAYYHBIE TEPMUHBI
® I JOKa3aTeIhCTBA MCIOJb30BAaHbI PAa3IMYHbIC YMEHHUS, BBIBOJBI U3 HAOIIOICHUH,
OIIBITOB
® OTBET CaMOCTOSTEIbHBIN, HCIIOIL30BAHBI pAHEE MPUOOPETEHHBIC 3HAHUS.



OtMmeTka «4»

PACKpBITO OCHOBHOE COZICpKaHNE MaTepuaia

B OCHOBHOM IMPaBHUJILHO JIaHBI OINPEICICHHs MOHATANA W WMCIOJb30BaHbl HAyYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIH

OTpECICHUS TOHATUH HEIMOJHBIC, JOMYIICHbI HE3HAYUTEIbHBIC HApPYIICHUSI
MOCJICTIOBATEILHOCTH W3JIOKEHUS, HEOONBIINE HETOYHOCTH TIPHU HCIIOJIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MpaBUJIbHBIE W YETKHE OTBETHI HA BOIPOCHI YTOUHSIONIETO Xapakrepa (MO3uIus
TOHUMAFOIITHH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHE YU4eOHOro Marepuaia, HO U3JI0KEeHO (parMeHTapHO,
HE Bcera NociaeA0BaTesIbHO

OIIPpCACIICHUA MOHSITHHI HEAOCTAaTOYHO YCTKHUC

HE MHCHOJB30BaHLI B KayeCTBE JOKAa3aTelbCTBA BBIBOALI M 0000IIEHHUS U3
HaAOII0ICHUM, TOMYIIEHBI ONTUOKH MPU UX HU3JI0KESHUH

JOMYIIECHBl OIMMOKKM W HETOYHOCTH B HCHOJb30BAHUM HAYYHOM TEPMHUHOJOTHH,
ONPEAECTICHUE TOHATHI

MPaBUJIbHBIE U YETKUE OTBETHI HA BOMPOCHI HABOJAIIECTO U KOHKPETHU3UPYIOLIETO
xapakTepa (o3UIMs KPUTHK)

OrMmeTka «2»

OCHOBHOE COJIEpKaHUE yueOHOT0 MaTepualia He PACKPHITO
HE JIaHbl OTBETHI HA BONPOCHI HABOJAIIETO U KOHKPETUZUPYIOLIETO XapakTepa

JOMYIIEHBl TPyOble OMIMOKM B OMNPEACICHUU TOHSATUN, NPU HCIOJb30BAHUU
TEPMHUHOJIOTHH.

3aganus 15 caMocTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

000N O W —

bpoyHoBCcKOE nBUkKEHHUE.

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

WUneanbHbIl Ta3.

JlaBiieHue rasa.

OcHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU ra30B.
Temrmiepartypa u €€ U3MEPEHHUE.

AOGCOIIIOTHBIN HYJIb TEMIIEPATYPHI.

. TepmonnHaMHuuecKas IIKanda TEMIEPATYPBHI.

10 CKOpOCTH IBH>KEHHS MOJIEKYJI U MX U3MEPEHHE.
11.U30mporueccsl u ux rpadukm.



12.1'a30BbI€ 3aKOHHEI.
13.YpaBHeHHE COCTOSIHUS UICAIBHOTO rasa.
14.MonsipHas ra3oBasi IOCTOSIHHA.

Kontpomupyemsble komnerenuuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtMmeTKa «S5»

ITOJTHO PACKPLITO COACPIKAHUC MaTCpHala

YCTKO U IIPABUJIBHO OA4HbI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHSITHﬁ, BCPHO
HCIIOJIBb30BaHbI HAYYHBIC TCPMHHBI

AJIL 10Ka3aTCJIbCTBA MCIIOJIB30BAHBI PA3JIMYHBIC YMCHM:, BBIBOAbLI M3 H&6J’IIOI[€HPII>1,
OIIBITOB

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

OtMmeTka «4»

PAcKpBITO OCHOBHOE COJIEpyKaHHE MaTepuaia

B OCHOBHOM IIPAaBHJILHO JIaHBI OINPEACICHHs MOHATHNA W WMCIOJb30BaHBl HAyYHBIE
TEPMUHBI.

OTBET CaMOCTOSITEIbHBII

OTIPENICIICHUS TIOHATHH HEMOJHbIE, JONYyIICHbl HE3HAYUTEIbHBIC HapYyIICHUS
MOCJICTOBATEILHOCTH HW3JIOKEHUS, HEOONBIINE HETOYHOCTH TIPH HCITOJIB30BAHUU
HayYHBIX TEPMUHOB WJIU B BBIBOIAaX U 000OIICHUSX

MpaBUJIbHBIE W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOIIETO Xapakrepa (TO3WIvs
TTOHUMAFOIITHHA)

OrMmeTka «3»

YCBOEHO OCHOBHOE COJIep’KaHue yueOHOro MaTepuaia, HO U3JI0)KEHO (pparMeHTapHo,
HE BCET/Ia MOCIeI0BaTEeIbHO

OTIpe/ieNICHUs TIOHATUH HETOCTATOYHO YETKHE

HE WCIOJB30BaHbI B KAaueCTBE [OKAa3aTelIbCTBA BBIBOJABI M OOOOIICHHUS W3
HAOJI0/IEHUH, TOMYIIEHBI OUTMOKH MPU UX U3JI0KECHUH

JOMYIIEHbl OIIMOKM M HETOYHOCTH B HCIOJB30BaHWM HAyYHOM TEPMUHOJIOTHUH,
OIPEJICIICHUE TTOHSITUIA

NpaBWJIbHBIE W YETKHE OTBETHI Ha BOMPOCHI HABOJAIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (Io3UIMs KPUTHK)

OTMmeTKa «2»

OCHOBHOE COJIEpKaHUE yU4eOHOTO MaTepualia He PACKPHITO

HE JIaHbl OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHbl TPyOble OMIMOKM B OMNPEACICHUU TOHSATHUN, NPU HCIOJb30BAHUU
TEPMUHOJIOTUH.



JlaGopaTopHbie padoThI

Jlaboparopnasi padora Ne 1
HN3yuenne n300apHoro npouecca (onbITHas nposepka 3akona I'eii-JIroccaka, boi -
Mapuorra)

Heab padoThl: SKCIIEPUMEHTAIBHBIM IyTEM ITPOBEPUTH BEPHOCTH 3aKoHa [ ell-
JIroccaka (oka3aTh MOCTOSTHCTBO OTHOIIEHUs V/T AJisi JaHHOM Macchl ras3a).

O6opynoBanusi: BupryansHas nmadoparopust «lccnemoBanne n3o0apHOro mpoiecca
B ra3zax»
- http://efizika.ru/html5/18/index.html.

VYcranoBka MojenupyetiabopaTopuyio pabory «llpoBepka 3akoHa u300apHOTO
nporuecca I en-Jlroccaka.

Kparkas Teopust

B 1802 rony, dpanysckuii yuensiii XKozed Jlym I'eii-Jlroccak omy0OinkoBan 3aKk0H
ONpENENSAIOIUN 3aBUCUMOCTh 00bEMA Ta3a OT TEMIEPATYPBI IPHU MOCTOSIHHOM AAaBICHUU U
HEM3MEHHOM Macce. M300apHbIl mporecc - 3TO MPOIECC MPU KOTOPOM HM3MEHSETCS
COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI IIPHU MOCTOSIHHOM JaBJleHUH. Eciii nepeBoauTs ¢
IPEYECKOr0 TO JOCIOBHO IMOIYYAETCs:1S0S — PaBHBIN U baros — TAXKeCTb, BeC. CTEKIISTHHBIN
COCYJl 3aIlOJHEH OIPEIEIICHHBIM ra3oM, M 3TOT COCYJ IPHUCOECAWHEH K IPOJOITrOBATON
CTeKJIsIHHOM TpyOKke. Kamuieit pTyTu 3akymopeH ras3 B 3Toil TpyOke. B cneacTBuum Toro, 4ro
TpyOKa HaxXOJUTCS B TOPU3OHTAJIBLHOM pACIHOJIOKEHUH, JaBJIEHUE B COCYZAE IMOCTOSIHHO
ocTtaércsl paBHBIM aTMocgepHoMy. TemmepaTrypa raza ysenuuuBaercss oT 0 go 100°C.
VBunerr u3MeHeHue OO0OBEMA MOXKHO TPH TMOMOIIM KamlelbKh PTYTH, KOTOpas Oyjaer
nepeMeniaThCsl M0 CTeHKE CTEKISIHHOM TpyOku. [eii- Jltoccak m3mepsii oOBEM raza B
unrepBaie temmeparyp ot 0 no 100°C. Uccnenys pa3nuyHbie Ta3bl OH MOTYYWIT JJIs HUX
CJIeIyIOLME 3HAYEHUSI TeMIepaTypHOro kosdduimenta oo0b€MHoOro pacmmpenus o = (V —
Vo )/ Vo - t:

Tabnuna 2.1. TemnepaTypHblii KOAQGUIIMEHT 00BEMHOT0 pacIIMPEHHs Ta30B

I'a3 TemneparypHsbiit K03 dunment o0bEMHOr0 pacupenus, 1/°C
Bo3nyx 0,003671
Bonopon 0,003661
Oxuch a3oTa 0,003720
[{nan 0,003877
COs 0,003710
CO 0,003669
S O2 0,003903

[lonyuuB Takue nanusle, I ei-JIroccak cuenan cienyromue BbIBOIbI:
a) TpU OJMHAKOBOM TOBBIIICHWH TEMIEpaTyphl, BCE€ Ta3bl M Napbl OJUHAKOBO
pacCHIMPSIOTCS;
0) /U Bcex ra3oB yBelMueHHE 00bEMa B MHTEpBAJIE TEMIEpaTyp OT TeMIepaTypbl TasHUs
JBJIa 10 TeMIIepaTypbl KuneHus Bojabl paBHO 100/26666mepBoHavYaibHOTO 00bEMA.
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Takum o00pa3om, Ha ocHoBaHuM HaOmoaeHur [ei-Jlroccak yCTaHOBUII 3aKOH:
OTHOCUTEJIbHOE U3MEHEHHE 00bEMA raza JaHHON MacChl ITPU MOCTOSTHHOM JIABJICHUH MPSIMO
MPOMOPIMOHAIBHO U3MEHEHUIO Temnepatypsl t. (V — Vy)/Vy = a-t,rae o — TemneparypHblid
K03 uUIMeHT 00BEMHOTO PACHIMPEHUs, YUCIECHHO PaBHBIA OTHOCUTEIHLHOMY M3MEHEHHIO
00b€Ma rasa npu U3MEHEHUH ero temmneparypsl Ha 1 rpagyc. OnbIT MOKa3bIBAET, YTO MPU
MaJbIX TUIOTHOCTAX KO3 (GUIIMEHT 00BEMHOTO paCIIMPEHUsT OAMHAKOB JJIsl BCEX Ta30B: O =
17273 1/°C. C touku 3penusi MKT 31oT ¢dakT oOBsACHAETCS TeM, UYTO MOJIEKYJIbI Ta3a
HAXOIATCSl B CpeIHEeM Ha OONBIIMX PACCTOSHUSAX JAPYyr OT Jpyra, U OCOOCHHOCTH
MEXMOJIEKYJIIPHBIX CHJI JIJIsl Pa3JIMYHBIX Fa30B B 3TUX YCJIOBHSIX HE CKA3bIBAIOTCA. 3aKOH
MOkHO 3amucath B Buae: V = Vy(1 + ar). O0bEM maHHOW MacChl ra3a Mmpu MOCTOSTHHOM
JABJICHUU MEHSETCS JTMHEHHO MPU U3MEHEHUH TEMIIEPATYPBHI.

Ecnmu mponmomkute m300apy B 005aCTh HU3KUX TEeMIIEpaTyp, TZle HU3MEpEHUs He
IIPOBOJMJIMCH, TO IMpsMas IEPECEKAET OCh TEMIEPATYPbl B TOYKE, COOTBETCTBYIOLIEH
00bEMyY, paBHOMY HyJt0. OfHAKO, 3TO €lle HE 3HAYUT, YTO 0O0BEM rasa JCHCTBUTEIBHO
oOpamaercss B Holb. Beap Bce raspl Npu CUIBHOM OXJIQXKACHUU NPEBpallatoTCs B
KUJKOCTH, a K JKUAKOCTSIM HM 3aKOH bownia — Mapuorra, Hu 3akoH ['eu-JIroccaka He
MPUMEHUMBI. PeanpHble Tra3bl MOJYUHSAIOTCS OCHOBHBIM Ta30BbIM 33aKOHAaM JIMIIb
npUOIMKEHHO U TEM MEHEEe TOYHO, YeM OOJIbIlIe MIIOTHOCTh I'a3a U HUXKE €ro TeMIeparypa.
["a3, KOTOPBII B TOUHOCTH MOJYUHSAETCS TA30BBIM 3aKOHAM, HA3bIBAIOT UI€AJIbHBIM.

B MonekyIIpHO-KHHETUYECKOH TEOPUU MOJENb «UACANbHBIA Ta3» YAOBIECTBOPSET
CJIEAYIOIIUM TPEOOBAHUSM:

1. 00BEM Bcex MOJIEKYJ ra3a MHOTO MEHbIIE 00bEMA CoCcya;
2. CHJIbI IPUTSDKEHUSI MEXAY MOJIEKYJIAMU MaJjibl, U UMU IPEHEOPEraroT;
3. MOJEKYJIbl B3aUMOJICUCTBYIOT TOJIBKO MPU COyIapeHuu (yaap ynpyrui), mpu 3ToMm

JEUCTBYIOT CUJIbl OTTAIIKUBAHUS,

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

YUCJIEHHOE 3HAYE€HHE TEMIEPATYPHOTO kodpdunrerTa 00BEMHOTO
paclIMpeHHs] B NPENEIbHOM ClIy4ae MajblX IUIOTHOCTEH OJIMHAKOBO JJIs BCEX Ta3oB,
IIO3BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO LKAy, HE 3aBUCSLIYIO OT BEILIECTBA, — UICATBHYIO
ra3oByI0 LIKaJIy TEMIIEPaTyp.

B3sB 3a ocHOBy mkamy Ilenbcus, MOXHO ONpENENIUTh TEMIIEpATypy U3
cootHomenusi: t = (V — Vp)/Vo, tne V — 006BbéM Taza npu 0°C, a V — ero o0béMm mnpu
TeMmriepatype f. Tak OCYIIECTBISETCA ONpEeJeIeHUEe TEeMIIepaTypbl, HE 3aBUCSILIEE OT
BEILIECTBA TEPMOMETPA.

[IpenensHyt0 TemmepaTypy, NpU KOTOpOl OOBEM HICAIBHOTO ra3a CTaHOBUTCS
PaBHBIM HYJIO, NMPUHUMAIOT 3a aOCOJIOTHBIM HyNb TemmepaTypbl. Hailiném 3HaueHwme
abcomoTHoro Hyns no mkane LHenscus. [lpupaBauBas 06béM VK HYJIIO U YUYUTBIBASL, UTO O
= 1/273 1/°C, nonyuum: 0 = V(1 + 1/273-f). 1 nomywyaem, 4To aOCOJIOTHBIA HYJb
TeMInepaTypsl paBeH: ¢ = — 273°C. D10 npenenpHas, camasi HU3Kasi TEMIIEparypa B IPUPOJIE,
Ta «HauOOJIbIIAS WM MOCJEIHAS CTENEHb X0J0/a», CYIECTBOBAaHHE KOTOPOM MpejcKas3all
JIomOHOCOB.

Takoit yuénplii kak YwibsiMm KenbBuH 13 AHIIIMM, BBEN aOCONIOTHYIO IIKATy
temrnepatyp. HyneBas Ttemmnepatypa no mkaie KenbBuHa paBHa aOCONIOTHOMY HYJIIO, a
€QUHULA TEeMIEPATypbl MO 3TOM WIKale - rpanycy no mkaiue Llenbcus, U3 3a 3TOro



abcoJrroTHas Temriepatypa 7' cBs3aHa ¢ Temiieparypoit no mkane Llenscushopmynoii: 7' = ¢
+ 273°C, mpuuém 1°C = 1 K. Ecium mocMOTpEeTb € TOYKM 3pEHHUS MOJIEKYJISIPHO -
KMHETUYECKOW TeopuH, TO momydaercs, yro I' = 0 K, u TemnoBoe ABMKEHHE MOJIEKYII
PEKPaIAETCS.

C nomomipro mkanel KenbBruHa, 3akoH ['eli-Jlroccaka MOXKHO 3amucarbIpolie:

1+ot=1+1/273(T-273) =a-T, Torna V= Vy-a-T.

OOBEM ra3za JaHHOW MacChl IPH MOCTOSIHHOM JAaBJIEHUHM MPSMO MPONOPLUUOHAIECH
aOCOIOTHOM TeMIepaType.

CrnenoBaTenbHO OTHOIIEHHE OOBEMOB raza OJHOM M TOM KE€ MacChl B Pa3IUYHBIX

COCTOSIHUSIX IIPH MOCTOSTHHOM JIaBJIGHUU PaBHO OTHOIIEHUIO a0COMIOTHBIX TEMIIEpaTyp:
V1/ V, = Tl/ Tz.

Tabnuna 2.2. XapakTepucTHKU H300apHOTO Ipolecca

[TocTostHHBIM Hassanue CBs13b MEXY OOBsiCHEHHE CBSI3U MEKIY
rnapameTp M30Ipoliecca IpyruMu rapamMeTpamMu ¢ TOUYKHU 3pEHUs
rmapamMeTpamu MKT
P = const mpu m= |[M3006apublii poriecc |V / T = const; V1 [PocT TemnepaTypsl 03Ha4aeT
cost. (3axonI eii-JItoccaka, T = V> / T»;Vi/ |yBelINYEHHE CPEIHEN KMHETUYECKOU
1802 rom). Vo=T/T>. SHEPIUU TEIJIOBOTOIBUKEHUS

MoJIeKyI ra3a. UToObl moaiepKuBaTh
TaBJIeHUE ITOCTOSIHHBIM, HEOOXO0AUMO
HC JOIMMYCTUTDH YBCIIMYCHUSA YUCIIa
YIapoB O €IMHUILY IJIOLIa U
MOBCPXHOCTU CTCHKHA

H300apHEBIH
ol 1 A Vi s
p =const, pi
— = const 0 0! 0| £
T + l/—p T ]’_ > -———»
1
I<T, Vi<V Pr < p2
H30XOPHBIH A
p P B
V| P
V = const, 7, T l
P_ const 0 0 &
T : : : 7, > > 0 5
1 ) r
T)< T, Vi< ¥V, Pr < p2
H30TepMHYIeCKHH
P P4
l/
T = const,
pV = const Vi V2 pi p:
0 . 0| . o ! |
| V v I* 'T—‘—’ 3
T1< T Vi< V>, P1 < p2 7

Xox padoTnl
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VY CcTaHOBUTH HayaJbHBIE NTApaMETPHI ras3a: JaBlieHHE Py, TeMIeparypy b

1 00beM V.

BriOpath 1181 ucciieioBaHusl ra3 U3 MSTH BO3MOXKHBIX: BO3JyX, allETUJICH, METaH,

aprOH, YTJIEKUCIIBIN Ias.

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

[Ipy noCTHMXEHHUM KpaTHBIX TEMIIEpaTyp WM JaBJICHUM OCTaHABIMBATh HarpeB

kHoTKOM «Ilay3a».

7. CHATHb TMOKa3aHUs YCTaHOBUBILErocs o0bema ra3za V; W TeMmiepaTyphl f; W HAaWTH
otHomenue V; /T;.

8. IIpomomxuTh HarpeB, HaKaB Ha KHOMKY «Ilyck».

9. BHOBB OCTaHaBIMBATh HarpeB KHONKoOU «Ilay3a».

10.3anucate 3HaUYeHUsT KOHEYHoro obOwvema V; 1ipu YBEIIMYEHUHN
TeMmneparypsl 7;.

11.Haiitu otHomenus V; /T; u yOenuthcss B HMX NPUMEPHOM pPaBEHCTBE, T.€. B
crpaBeMBOCTH 3aKkoHa [ en-Jlroccaxa.

12.0npeaenuTs OLIEHKY aOCOJIOTHOM M OTHOCHUTEIBHOW MOTPEIIHOCTEHU3MEPEHUS.

13.]JlaHHbIC HCCIIEIOBAHUS 3aHECTH B TAOJIHILY.

el

o

Ne | T M, m, HauanbHablie mokasaTenu Koneunslie nokaszaTenu Vil | VoI | AV | (VI
s a3 | Kr/Moa | Kr Ti, 10, 1), 7).
n/ b (mac M/ | MY | MK | g
it (mMoisip | ca K K
Has rasa
Macca) | )
Po, Vo, 10, °C 70, K Pj, xIla | Vi, ti, °C Ti, K
klla w (Temmepa | (Temmepa | (maBne | w3 (temmepa | (Temmepa
(maBne | (00B | Typamo Typa HHE) (00B | Typamno Typa
HHE) eMm) Llenscun | KenpBun eM) Lienscun | KensBun
) a) ) a)

—_

CdopMynnpoBaTh BBIBOJBI.

KoHTpo/ibHBIE BOIIPOCHI
1. 3anummure OCHOBHBIE TPUOOPHI W 000pYJO0BaHHWE HEOOXOIUMBIC TUTSt
MIPOBEICHMS JAaHHOU paOOTHI.

2. Pacckaszars B ueM cocTouT 3akoH | en-JIroccaka.

3. B uyem orimume n300apHOTO Mporiecca OT APYTUX U30IPOLIECCOB.

4. Kakum TpeOOBAHUSIM yIIOBIETBOPSET MOJIENbh «HACATBHOTO» Ta3a B

MOJICKYJISIPHO - KUHETUYECKOMN TCOPHH.

5. Kto BBen abCcoMOTHYIO mKaTy TeMrieparyp? Uem 3Ta mikana OTau4aeTcsl OT Kbl 1O

Lenscun.

6. M3 4dero cocTouT SKCIEpUMEHTAlIbHAs YCTaHOBKAa JaHHOW J1labopaTOpHOM paboThI?

Onuimmre NpEeAHa3HAUYCHUEC KaXK10T'O U3 HUX.

7. 3anummTe OCHOBHBIE NMPUOOPHI U OOOPYIOBAHHE, HEOOXOIUMBIC ISl TPOBEIACHUS

JAHHOM pabOTHI.
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9.

Kontpomupyembie komnereniuu: OK 01-OK 05, OK 07.JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Ormenka «5» CTaBUTBHCS, €CIU YYaIMWCS BBHIMOJHSIET pabOTy B IMOJHOM O0bEME C
coOMI0ICHNEM HEOOXOAMMOM MOCIIE0BATEIbHOCTH TMPOBEACHUS OIBITOB U H3MEPEHHUIA;
CaMOCTOSITENIbHON pallMOHATBHO MOHTHUPYET HEOOXOJMMbIE O0OpYIOBAHHE, BCE OIBITHI
OPOBOJUT B YCIOBUAX UM PEKHUMaX, OOECIEUMBAIOMIMX IMOJYYCHUE MPABUIBHBIX
pE3yNbTaTOB U BBIBOJIOB; COOMIOAAET TpeOOBaHUS MpaBui OE30MAaCHOCTH TPyJa; B OTUETE
NPaBUWIBHO U aKKYpPaTHO BBIMOJHSET BCE 3aIMCH, TAOJIHIIbI, PUCYHKH, YEPTEKH, Ipaduky,
BBIYMCIICHHUS; IPABUJILHO BBITIOJIHAET aHAJU3 MOTPEITHOCTEM.

— OrneHKa «4» CTaBUTCS, €CIIM BBITTOJIHEHBI TPEOOBAHMS K OIEHKH «5», HO ObUIH JIOMYIIIEHbI
JIBa-TpHU HeJ04eTa, He OoJiee 0HOM HErpyOOl OITMOKHA U OJTHOTO HEJI0YETA.

— OmneHka «3» CTaBUTCS, €Clid pab0Ta BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM BBITIOJIHEHHOM
YacTH TaKOB, IO3BOJISIET IMOJYYUTh MPABUJIIBHBIE PE3YJIbTaThl U BBIBOJBI: €CIM B XOJE
MIPOBEJICHUS OTIbITA K U3MEPEHUN ObUIH TOMYIIEHBI OIIUOKH.

— OreHKa «2» CTaBUTCSA, €CJIM padOTa BBINOJHEHA HE MOJHOCThIO U OOBEM BBITIOJHEHHOM
yacTH padOT HE MO3BOJAT CHENaTh NPABWIBHBIX BBIBOJOB: €CIIH, OIbBITHI, U3MEPEHUS,
BBIYMCIICHUS], HAOIIOEHUS TPOU3BOIMIIMCH HETTPABUIIBHO.

Tema 2.2. OcHOBBI TEPMOAUHAMMKH
Ycrublii onpoc (YO)

Kaxkue siBnenuns HazpiBaroT TeroBbiMu? [IpuBeaure npumepsl.
B dem cyTh cTaTUCTHYECKOTO TTOAX0a K OOBSICHEHHUIO TEIIJIOBBIX SIBICHUN?

. Uro wm3ydaer TepmoamHamuka? IloyemMy TepMOOMHAMMKA SIBIISIETCS MAaKPOCKOIMMYECKOU

Teopuein?

JlaliTe onpeneneHne BHYTPEHHEN SHEPTUU Teja B TepMoAnMHaMKKe. KakuMm CMMBOJIOM OHa
ob6o3nauaercs? Kakosa e€ equnania B CU?

KakuM MakpOCKONMMYECKUM IMapaMeETPOM OIPEAEISIETCS BHYTPEHHSS YHEPTUS UIACATIBHOTO
raza?

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

. Yro Takoe Terooomen? HazoBute Buabl TemiooOMena. [IpuBeaure npumepsl.

JlaliTe ompeaelieHHEe KOJMYeCTBAa TEIUIOThl. KakuM CHUMBOJIOM 0003HAyalT dTy
dbuznueckyro BenuunHy? Kakosa e€ enununa 8 CU?

3anumute GopMyiy s pacuera KOJMYECTBA TEIJIOThI, KOTOPOE HEOOXOAMMO IepenaTh
TeJy TPU €ro HarpeBaHUM, UJIK KOTOPOE BBIACISIETCS TIPU OXJIAXKIECHUU TeJIa.

10.Jaiite onpeneneHue yaenbHOM TEII0EMKOCTH BelecTBa. KakoB e€ Gpuznyueckuii cMbIcia?
11./lafiTe onpeaenenne TEIUIOEMKOCTH Tenna. KakumM cMMBOJIOM 0003HAYAIOT 3Ty (PU3UYECKYIO

Bennuuny? Kakosa e€ equnuia B CU? KakoB e€ ¢pusnueckuii cMpici?



12.KakuMu MakpOCKOIMMYECKUMU TTapaMeTpaMu orpesensercs padoTa raza? Kakyto mo 3Haky
paboTy coBeplIaeT ra3 Npu pacIMpeHun? pu cxaTuu ?

13.3anummute popmymny s pacyeta pabOThI Ta3a Mpu K300apHOM IPOIIECCe.

14.Kakoif reomeTpuyeckuii cMmbIcn  pabOTBI, COBepHIaeMOW Tra3oM TpU  JIOOOM
TEPMOJIMHAMHYECKOM IpoIiecce?

15.ChopmynupyiiTe 1 3aUIMIATE TIEPBBIA 3aKOH TEPMOIUHAMUKH.

16.aiiTe onpenenenue aanadbaTHOTO Mpolecca.

17.3a cuet kakoi »Hepruu coBepiiaeTcss padboTa npu aauadaTHoM mnpoiecce? Kak naMensercs
TeMIlepaTypa rasa rnpu ajnadaTHOM pacliupeHuu? aanabaTHOM CKATHU?

18./laitiTe ompenesnieHne TEIIOBOM MamuHbl. Ha3oBuTe €€ OCHOBHbIE 3JeMEHTHL. KakoBo
Ha3HAYEHUE KAKJOTO U3 HUX?

19.KakoB npuHIUNa IeUCTBUS JTIOO0H TETJIOBOW MAIlIMHbBI?

20.Kakoi1 poliecc Ha3bIBAETCS 3aMKHYTHIM ?

21.3anummte dhopmyiy juist pacuera KI1J] TenioBoi MaluHsbI.

22.1Touemy KIIJI temmoBoi mammusl Beerga Menbme 100 %? Kak moxuOo yBenmuuth KIIJI
TETJIOBOM MAIlIMHBI?

23.]Jl1aliTe onpeneneHue XoI0AmIbHON MalMHbl. Ha30BUTE €€ OCHOBHBIE YACTH.

24.KakOoB NPUHLIMI JEUCTBUS XOJOAUIBHOW MAIlllUHbI?

25.3anummTe GopMyibl IS pacueTa XOJOAWJIBHOIO KO3(p(puuueHTa UM MaKCHUMaIbHOIO
XOJIOAUIBHOTO KO3(pdulMeHTa XOJOAWIbHOW MamuHbl. MoOXKeT 1M XOJIOAWIbHBIN
ko3 ureHT ObITh 60mbIIE 100 %?

26.Kaxkoii mporiecc Ha3bIBatoT HeoOpaTuMbIM? OOpaTUMbIM?

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
Otmetka «5»
® TI0JIHO PACKPBITO COAECPKAHUE MaTepuaia
® YETKO U TMPABWIBHO JaHBI OMpPEJCICHUS U PACKPBITO COACPKAHUE MOHSITUH, BEPHO
HCTIOJIb30BaHbl HAYUYHbIC TEPMUHBI
® I JOKa3aTeIhCTBA HUCMOJb30BAHBI PA3JIMYHBIC YMEHHUS, BBIBOJABI U3 HAOIOJCHUN,
OIIBITOB
® OTBET CaMOCTOSITEIbHBIN, NCIIOJIH30BAaHBI paHee MPUOOPETCHHBIC 3HAHMS.

OtMmeTka «4»

® PACKpBITO OCHOBHOE COAEPKaHUE MaTeprualia

® B OCHOBHOM IMpPAaBUJIBHO JIaHbl OMNPEIEIICHUS TMOHATUA W MCIOJIb30BaHbl HAYYHbBIC
TEPMUHBI.

® OTBET CAMOCTOSTEIbHBIN

® ONpeAcsCHUs] TOHSATUM HEMOJIHBIE, JONMYUICHbl HE3HAYUTEIIbHBIE HapYyIICHUS
MOCJIEIOBATEILHOCTH M3JI0KEHUS, HEOOJbIINE HETOYHOCTU TMPH HCIOIb30BaHUU
HAay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX



NpaBUIbHBIC M YETKHE OTBETHI HA BOIPOCHI YTOYHSIONIIETO XapakTepa (O3NS
TTOHUMAOIITUH).

OrMmeTka «3»

YCBOEGHO OCHOBHOE COJIep)KaHHe y4eOHOTO MaTepuala, HO U3J0XKEHO (parMeHTapHO,
HE BCETJa MOCIeI0BATEILHO

OTIpe/IeTICHUS TIOHATHUH HETOCTATOYHO YETKHE

HE WCIOJB30BaHbl B KAaueCTBE [OKa3aTelIbCTBA BBIBOJABI M OOOOIICHHUS U3
HaAOJI0/IEHUH, TOMYIICHBI OITUOKH MPU UX U3JI0KECHUH

JOMYIIEHbl OMIMOKM M HETOYHOCTH B HCIOJB30BAaHWM HAYyYHOW TEPMUHOJIOTHUH,
oTpe/ieTICHUE TOHATHH

IpPaBUJIbHBIE U UYETKHE OTBETHI Ha BOMNPOCHl HABOJSALIETO U KOHKPETU3UPYIOIIETO
xapakTepa (MO3ULUs KPUTHK)

OTMeTKa «2»

OCHOBHOE COJIEpKaHue y4eOHOro MaTepuana He PACKPBITO

HE J1aHbI OTBETHI HA BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JIOMYIIEHBl TPyOble OIMMOKA B OINPEACIICHUA TOHITHH, TPHU HCIOIb30BAHUU
TEPMUHOJIOTHUH.

3aganus s caMmocTosTe/IbHOM padorTsl (CP)

Tembl 3cce (pedepaToB, 1OKIAT0B, COOOIICHUA)

WX bh W=

BHyTpeHHsIs1 SHEpPTrUsl CUCTEMBL.

BHyTpeHHss sHEprus uaeaibHOTO rasa.

PaboTa u TemnoTa kak (opMbI repeaadn SHEPTUH.
TennoeMKoCTb.

Y nenpHast TEMJI0EMKOCT.

KonnuecTBo TEIIIOTHI.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IlepBoe HauamoO TEPMOIUHAMUKH.

AnrabaTHBIN MpoIEecC.

10.IIpuHIMIT 1EMCTBUS TEIIOBOW MAIIUHBI.
11.KII/] TermioBoro aBuraTens.

12.BTopoe Hayaino TepMOAMHAMUKH.
13.XonoannbHBIE MAIIIUHEL.

14.TennoBbie IBUTATENH.

15.0xpaHa npupo/ibl.

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:



OtMmeTKa «5»

ITOJIHO PACKPLITO COACPIKAHUC MATCPpHUAJIa
YCTKO W IPaBUJIBbHO JaHBI OIMPCACICHHA W PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIB30BAHBI HAYYHBIC TCPMUHBI

I 10Ka3aTCJIbCTBA HMCIIOJIB30OBAHBI PA3JIMYHBIC YMCHHA, BBIBOIAbI M3 Ha6H}0H€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTGHLHLIﬁ, HCITIOJIb30BAHBI PAHCC HpI/IO6peT€HHBI€ 3HaHH.

OrMmeTka «4»

PACKPBITO OCHOBHOC COACPIKAaHNC MATCPpHaAJIa

B OCHOBHOM IIPABHUJIbHO HJaHBbI OIIPCIACIICHUA MOHATHUHA W MCHOJIb30BaHbBI HayY4YHBIC
TCPMHUHBEI.

OTBET CaMOCTOSTCIILHBIN

OIIpCACIICHUA TTOHSITHUI HCIIOJIHBIC, AOMYIICHBI HC3HAYWUTCIIbHBIC HAPYIICHUA
IIOCICAOBATCIIbHOCT M3JI0XKCHU, HEOOJBIINE HETOYHOCTH IIpH HCIIOJIb30BAHNHA
HAaY4YHBIX TCPMHHOB WJIK B BBIBOAAX U O606HIGHI/I$IX

IpaBUJIbHBICE M YETKHE OTBETHI Ha BOIPOCHI YTOUHSIOIIETO XapakTepa (IO3UIus
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIEpyKaHHE y4eOHOTO MaTepraja, HO U3JI0OKEHO (parMeHTapHO,
HE BCeT/a MOCeA0BaTeIbHO

oTpeIeICHUS TIOHITHI HETOCTAaTOYHO YETKHE

HE WCIOJb30BaHBI B KauyeCTBE JIOKA3aTeJIbCTBA BBIBOJBI W 00O0OIIEHUS U3
HaOTIOACHUH, TOMYIIEHBI OMMTUOKN TTPH MX U3JI0KCHHUH

JIOMYIIIECHBI OIMUOKA W HETOYHOCTH B HCIOIB30BAHUW HAYYHOW TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

MpaBUJIbLHBIE W YETKHE OTBETHI HA BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK).

OrMmeTka «2»

OCHOBHOE COjIep KaHHe yueOHOro MaTepuasa He pacKpbITo;

HE JJaHbl OTBETHI HA BOIPOCHI HABOIAIIETO M KOHKPETU3UPYIOILIETO XapaKTepa;
JOMYIIEHbl TpyOble OIIMOKA B OMNPEACIICHUH MOHSITHI, TpPU HCIOIb30BAHUU
TEPMUHOJIOTHH.

Tema 2.3 ArperaTHble COCTOSIHUSA BellleCTBA U (pa30BbIe NMepexoabl

Ycrnbii onpoc (YO)

1. W3 yero cocTout BemeCTBO?
2. Kakyro sHepruo Ha3bIBalOT BHYTPEHHEN dHEpruen tena?
3. Ot 4ero 3aBUCUT BHYTPEHHSS dHEPIUs Tea’?



SoR o v

Kak M0O>XHO U3MEHUTHh BHYTPEHHIOIO SHEPTUIO?

B kakux arperaTHbIX COCTOSIHUSIX MOKET HaXOJUThCS BEIIECTBO?

YTo ke OTIMYAET OJIHO arperaTHOE COCTOSTHUE BEIIECTBA OT JPYroro?

KakxoBbl 0COOCHHOCTH MOJIEKYJIIPHOTO CTPOSHUS Ta30B, KUIKOCTEH, TBEPIbIX TEI?
Kaxkoii nponecc Ha3piBaeTcs miaBieHueM? Kpucrammmszanuei?

. Kakoii nponiecc Ha3piBaeTcs ucnapenuem? Kongencanueit?

O Kax u3mensieTcst BHyTpEHHsISI SHEPTHS TIPH MTEPEX0/Ie U3 OJHOTO arperaTHOTO COCTOSIHUS B

npyroe?

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.; TI.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onenku:
OtMmeTka «S5»

MIOJTHO PACKPBITO COJICPIKAHKUE MaTepHralia
YETKO W IMPaBWJIBHO JIAHBI ONMPEICIICHUS M PACKPBITO COJCPIKAHUC MOHATHHA, BEPHO
MCTIOJIb30BaHbI HAYYHBIC TEPMHHBI

I 10Ka3aTCJIbCTBA HMCIIOJIB30BAHBI PA3JIMYHBIC YMCHHA, BBIBOJABI M3 Ha6JIIOIICHI/II>’I,
OIIBITOB

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

OtMmeTKa «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM IIPABUJIBHO JIaHbI OMNPEACIICHUS TMOHSATUM M MCIIOJIb30BaHbl HAyUYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpPEACICHNUS] TMOHSATUM HEMOJIHBIE, JOMYLICHbl HE3HAYWUTEIIbHBIE HapYyIICHUS
MOCJICIOBATEIBHOCTH H3JI0KCHHUS, HEOOJBIIME HETOYHOCTH IIPH HCIIOIb30BaHUU
HAayYHBIX TEPMUHOB MJIA B BBIBOJAX M 00OOIIECHUIX

IpaBUJIbHBIC M YETKHE OTBETHI HAa BOIPOCHI YTOYHSIOIIETO XapakTepa (IO3UIUs
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHHE y4eOHOro MaTepuaia, HO U3JI0)KEeHO (parMeHTapHO,
HE BCEeT/ia MOCe0BaTEIbHO

ONpeIeJICHHS TOHSITUI HEIOCTATOYHO YETKUE

HE WCMOJB30BaHBl B KAaueCTBE JOKA3aTelNbCTBA BBHIBOABI M O0O0OIICHUS U3
HaOII0ICHUM, TOMYIIEHBI OMTUOKH MPU UX U3JI0KEHUU

JOMYIIIEHBl OIMOKM W HETOYHOCTU B HCMOJb30BAHUM HAYYHOM TEPMHUHOJOTHU,
OIPEICIICHUE TTIOHATUIA

MpaBWJIbHBICE W YETKHE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (O3ULMs KPUTHK)

OrMmeTka «2»



® OCHOBHOE cOfIep>KaHre yueOHOTO MaTepuaia He PaCKPBITO

® HE JaHbl OTBETHI HA BOMPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

® JIONYyIIEHb TpyOble OIMUOKKM B ONPEACICHUU TMOHATUM, TPU HUCHOJIH30BAHUU
TEPMHUHOJIOTHH.

TectupoBanue (T)

1. YkaxuTe nmapy BemIecTB, CKOPOCTh AUPPY3UN KOTOPHIX HAUOOJIbINAS TP MPOUUX
PaBHBIX YCIOBHSIX:

a) mapsl a3¢upa u BO3AYX

0) pacTBOp MEIHOIO Kyrnopoca 1 Bojia

B) BOJA U CIIUPT

BpOoyHOBCKUM JABMKECHUEM HA3bIBACTCS:

a) KOHBEKIIMOHHOC JIBMDKCHHE CIIOCB YKUIKOCTH IPU €€ HarpECBaHHH

0) XaoTHYECKOE IBMKECHUE TBEPABIX YACTHUIl BEIIECTBA, B3BCIICHHBIX B KUIKOCTH (N
rase)

B) YIIOPSAIOYCHHOC JBM)KCHHUE TBEP/IBIX YACTHI] BEIICCTBA, B3BCIIICHHBIX B )KHJIKOCTH (WM
rase)

3. BpoyHOBCKOE ABMKEHUE YAaCTHUI] MbUIbIIBI B BOJIE OOBSCHSICTCS:

a) HAJIMYMEM MTUTATEJIbHBIX BEIIECTB B BOJIE

0) CylIeCTBOBAaHUEM CHJI MPUTSKCHUS U OTTAJIKWBAHUS MEXK]y aTOMaMH B MOJIEKYJIax
B) HETIPEPHIBHOCTHIO U XaOTUYHOCTHIO TEIIJIOBOTO JIBHXKCHUSI MOJIEKYJ BOBI

4. Kakne 4acTuIlbl HAXOJISTCS B y3/1aX PEHIETKU MeTaia:
a) TOJIOKUTEIbHBIE NOHBI

0) OTpUIIaTEeNbHBIE YaCTUIIbI

B) HEUTpaAJIbHBIC ATOMBI

5. B mporniecce nepexo/ia BEMECTBA U3 )KUJIKOIO COCTOSIHUS B KPUCTAJUIMYECKOE:

a) CYLIECTBEHHO YMEHBIIIAETCS PACCTOSIHUE MEXKTY €r0 MOJIEKYJIAMHA

0) CyIIECTBEHHO YBETUYMBAETCS PACCTOSIHUE MEXKY €r0 MOJIEKyIaMHu

B) CYILIECTBEHHO YBEIMYMBACTCS YIOPSAOYEHHOCTh B PACIIOIOKEHUN €0 MOJIEKYJI

6. B 3akpbITOM cocyzie ¢ CyXUMH CTEHKaMHU BO3JlyX HEMHOro Harpenu. Kak npu atom
M3MEHWINCh KOHUEHTPALXS MOJIEKYJI BOJIBI U OTHOCUTENBbHAS BJIIAJKHOCTH BO3/yXa B
cocyne:

a) KOHIIEHTPALUsI YMEHBIINJIACh, @ OTHOCUTENIbHAS BIAKHOCTD YBEJIMYNIIACh
0) KOHIIEHTpaIUs He U3MEHHUJIACh, @ OTHOCUTEIbHAS BIIAXKHOCTh YMEHBIINIIAChH
B) KOHLIEHTpALUs YBEJIUYNIIACh, @ OTHOCUTENIbHAS BIAKHOCTh HE U3MEHUIIACh

7. B 3aKpbITOM COCYJI€ C CyXMMH CTEHKaMH TEMIEPATYypa BO3AyXa HEMHOIO IOHU3UIIACH.
Kak npu 3ToM n3mMeHuIach KOHIIEHTPAIMs MOJIEKYJ BOJbl 1 OTHOCUTEIIbHAS BIAXKHOCTh



BO3ayXa B COCya€c, €CJIM poCa HE IMMOSABUIIACK!:

a) KOHOCHTPAIUA YMCHBIINIIACH, 4 OTHOCHUTCIIbHAA BJIA)KHOCTH YBCIIMINIIACH
6) M KOHIOCHTpalus, 1 OTHOCHUTCIIbHAA BJIA)KHOCTb YMCHBIINJINCH

B) KOHIOCHTPAIHs HC USMCHMJIACH, @ OTHOCUTCJIbHAA BJIAJKHOCTH YBCIMINJIIACh

8. ITlnotHOCTH BoABI ipH Temmepatype 100 °C paBHa 950 kr/m3, a HanOoJbIIAs TFIOTHOCTH
BojstHOrO mapa mpu 100 °C paBna 0,59 kr/m3. Takoe pa3nuyue MIOTHOCTEN CBA3AHO C TEM,
4TO:

a) 4nciio Mojiekyna B 1 M3 mapa MeHble 4eM B 1 M3 BOIbI

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

9. Ecniu Tom4€HbIN Mel pa3Melath B BOJIE, TO YaCTULIBI MeJla OyAyT J10JIT0 «BUCEThY B
TOJILIE BOJBI, HE OceAast Ha JHO. DTO SBJIEHUE OOBICHIETCS TEM, UTO:

a) 3eMJIsl He IPUTATUBAET CTOJIb METKHE YaCTHUIIBI

0) TeMIiepaTypa 4acTHI] MeJIa BBIIIE TEMIIEPATYPbI BOABI

B) YaCTHIIbI M€Ja COBEPIIAIOT OPOYHOBCKOE JIBUKEHHE B BOJIE

10. Cpennsist KWHETHUYECKAs DHEPTHUS TMOCTYIATEILHOTO ABMKCHHUS MOJICKYJT HICATBHOTO
ra3a mpsMo MPONopIHOHATbHA!

a) CPETHEKBAIPATUUHON CKOPOCTH €0 MOJICKYJT

0) cpeaHeMy KBaJpaTy CKOPOCTU €ro MOJIEKYJI

B) KBa/IpaTy CpeHEeN CKOPOCTU €ro MOJIEKYJI

11. YacTuiibl BemecTBa HaXoOsATCs, B CPETHEM, HAa TAKUX OOJIBIITNX PACCTOSHUSX JIPYT OT
JpyTa, NPy KOTOPBIX CUJTBI B3aUMOJICHCTBHUS MEXKIY HUMHU HE3HAYUTENIbHBI. B aTOM
arperaTHOM COCTOSTHUU BEIECTBO:

a) XOPOIIIO CKUMACTCS

0) coxpaHsieT HauaJbHbIH 00bEM

B) COXpaHsET CBOIO HAYAIBHYIO opMy

12. XaOTHYHOCTH TETUIOBOTO JIBIKEHUS MOJICKYJI Ta3a B HEOOJIBIIIOM COCYIE TIPUBOJIUT K
TOMY, YTO:

a) ra3 JIETKO CKUMaETCsI

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

B) IIPH OXJIAKJEHUHU U CKATUH Ta3 MPEBPAIIACTCs B )KUIKOCTh

13. MoJeKybl BelecTBa:

a) MOTYT U IPUTATUBATHCS, U OTTAJIKUBATHCS APYT OT ApyTa
0) TOJIBKO OTTAJIKUBAIOTCS APYT OT Jpyra

B) TOJIBKO MPUTATUBAIOTCS IPYT K IPYTy

14. I[Ipy HEU3MEHHOM IIOTHOCTH OJJHOATOMHOTO HJ€aThLHOTO rasa JIaBJeHUe ATOro ra3a
yBEJIUYUBAIOT B 4 pa3a. [Ipu 3TOM cpeaHekBaApaTHIHas CKOPOCTh ABUXKEHHS €r0 aTOMOB:
a) yMeHbIIaeTcs B 4 pasa



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

15. Kak u3MeHHTCS AaBJIEHUE PAa3pEKEHHOTO ra3a, €CIU MPY €ro HarpeBaHUU U CKATHH
abcooTHAs TeMIlepaTypa ra3a U KOHIICHTPAIUs MOJIEKYJl YBETTU4aTcs B 2 pasa:

a) yBenuuuTcs B 4 pasza

0) yBenuuuTcs B 8 pas

B) HE U3MEHUTCS

16.Kak u3sMeHuTCS JIaBJICHUE Pa3peKEHHOI0 raza, €CJIM CPEIHIOI0 KHHETUUECKYIO YHEPTHIO
TETJIOBOTO JIBMYKEHHUS MOJIEKYJI Ta3a YMEHBIIUTH B 2 pa3a U KOHIICHTPAIIUIO MOJICKYJI
raza yMEHbIIIHUTh B 2 pasa:
a) YMEHBIITUTCS B 2 pasa
0) yMeHBIIIUTCS B 4 pa3a
B) yBeIUUuUTCS B 4 paza

17. Ecnu naBneHne HaeabHOTrO ra3a Ipu NOCTOSIHHOM KOHLIEHTPALMH YBEIMYHIIOCH B 2
paza, TO 3TO 3HAYUT, YTO €ro adCOII0THAs TeMIlepaTypa:

a) yMEHbIIIUIach B 4 pa3a

0) yBenuuuiach B 4 pasa

B) YBEJIMYMJIACh B 2 paza

18. ITnotHocTh = 0,18 kr/M3 1pu HOpMaTBEHOM aTMOC(EepHOM AaBieHUH U Temmneparype 0
°C umeer:

a) KUCIIOPOJI

0) remuii

B) BOJIOPO/I

19. Ilpu yBenuueHNM CpeIHEN KUHETUUECKOW SHEPTUU TEIUIOBOTO JBMXKEHHUSI MOJIEKYT B 2
pa3a abcoJiloTHas TeMIeparypa:

a) yMEHbIIUTCA B 4 pa3a

0) yBenuuurcs B 4 paza

B) YBEJIMUUTCA B 2 pasza

20. Ilpu yBenMUE€HUH CPEIHEN KBaIPAaTUUHON CKOPOCTH TEIIOBOTO JIBHXKEHUSI MOJIEKYT B 2
pasa cpeliHssl KHHETUYECKAsi FHEPTUSI TETIOBOTO ABUKEHHS MOJICKYJI:

a) yMeHbIIUTCA B 4 pasa

0) yBenuuuTcs B 4 pasza

B) YBEJIMUYUTCS B 2 pasa

21. Ilpu noHM>keHUH aOCOIIOTHOM TEMITepaTyphl UJIeaIbHOro Ta3a B 1,5 pasza cpenHss
KHUHETHYECKasi SHEPTHUs TEIIOBOTO JIBUXKEHUS MOJIEKYII:

a) ymenpluutcs B 1,5 paza

0) yMeHbIIMTCA B 2,25 pasa

B) yBenuuured B 1,5 pasza



22. Tlpu yBeIMYEHUHU CpeAHEN KHHETUYECKON YHEPTUH TEIIIOBOTO JBMYKEHUS MOJIEKYI B 4
pa3a ux cpelHssa KBaJpaTHUHasi CKOPOCTh:

a) yBenuuuTcs B 4 pasza

0) yBenuuuTcs B 2 pasza

B) YMEHBIIIUTCS B 4 pa3a

23. IIpy yMEHBIIEHUH CPEAHEN KHHETUYECKON SHEPTUH TEMIOBOTO IBMKEHUS MOJICKYJ B 2
paza abcoJIIoTHas TeMIeparypa:

a) yBenuuuTcs B 4 paza

0) yBenuuutcs B 2 pasza

B) YMEHBIIIUTCA B 2 pa3a

24. Ilpu noHwxeHUU a0COJIIOTHOM TeMIlepaTypbl UACAIBLHOTO raza B 2 pa3za CpeaHss
KMHETHYECKasi JHEPTUs TEIJIOBOTO IBHYKEHUS MOJIEKYJI:

a) yMEHbIIUTCSA B 4 pa3a

0) ymeHbLIUTCS B 2 pasa

B) YBEJIMUHUTCS B 2 paza

25. Ilpn yMeHbIIEHUH CPEAHEN KBAAPATUYHOW CKOPOCTH TEIUIOBOTO IBUKEHUS MOJIEKYJI B
2 pa3a cpenHss KHHETUYECKasl SHEPTUs TEILIOBOTO JBHKEHUS MOJIEKYI:

a) yBeJIMuyuTCs B 4 pasza

0) HE U3MEHUTCS

B) YMEHBIIHUTCS B 4 paza

26. [1pu noBbIlIIeHUU a0COTIOTHON TEMIIEPATYPhI UCATBHOTO Ta3a B 2 pa3a CpeaHsis
KMHETUYECKasi SHEPTUS TEIJIIOBOTO IBHKEHUS MOJIEKYJI:

a) YMEHbIIUTCSA B 2 pa3a

0) yBenuuuTcs B 2 paza

B) HE UBMEHUTCS

27. TertoBBIM JBMIKEHHEM YaCTHI] BEIIECTBA MOKHO OOBSICHUTD:
a) IaBJIEHUE ra3a Ha CTEHKY cocyaa

0) TUIPOCTAaTUYECKOE JABJICHHE KUIKOCTH Ha JTHO COCY/Ia

B) 00a BapraHTa BEPHBI

28. Kak n3MeHHTCs JaBJICHHE Pa3peKEHHOTO OJTHOATOMHOTO Ia3a, €Ciid a0COII0THAs
TEeMIIepaTypa ra3a yMEHbIIUTCS B 3 pa3a, a KOHUEHTpALMs MOJIEKYJl YBEJIMUUTCA B 3 pasa:
a) yMeHbIIUTCA B 4 pasza

0) yBenuumTCcs B 2 pasa

B) HE UBMEHUTCS

29. CpC)IHSISI KHHETHUYCCKAA DHEPTHA ITOCTYIIATCIbHOI'O TCIIJIOBOIO ABMIKCHUA MOJICKYII
Pa3peKCHHOI'O ra3a yBCJIn4injiach B 2 pas3a, a KOHICHTpanusA €ro MOJICKYJI YMCHbIINJIACH B 2
pasa. HpI/I 9TOM OAaBJICHHUC ra3a.



a) HE UBMEHUJIOCh
0) YMEHBIIIMIIOCH B 4 pasa
B) YBEIIMUYUJIOCH B 2 pa3a

30. AGcomoTHas TeMIiepaTypa UaeaabHOTo ra3a B CoCcye yBeaudymiach B 1,5 pasa, a
JaBJIEHUE BO3POCIIO pu 3ToM B 4,5 pasa. Kak n3meHnnach KOHIEHTpaLXs MOJIEKYJI rasa:
a) yMEHbIIMIach B 3 pa3a

0) yBenmumiiach B 3 pasza

B) HE U3MEHUJIACh

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiaouu Kk Tecram:

Bapuanr 1

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

HpaBwibHblii (2 |0 |B |a |B |0 |B |a |B |06 |[a |0 |a |B |a |0 |B |0 |B |0
OTBeT

Ne Bompoca 21 |22 |23 (2425|2627 282930

HpaguwiabHbiii (2 |0 (B |60 |B [0 |a |B |a |0
0TBeT

Kpurepun ouenku:

— «2» BBICTABJISETCA 00yUYarOIIEMYyCsl, €ClIu HaOpayl MeHee 8 OaJIoB;
— «3» BBICTaBIsACTCSA 0OyUaromemycs, 3a 9, 10, 11 6annos;

— «4» BBICTABIsAETCSA OOyUaromemMycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BBICTaBIIsIETCS OOy4aroniemycs, 3a 6osee 17 6anos.

3aganus s caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOIICHUA)

Hcmapenue u KOHIEeHC AU,

HacpleHHbIl 1 HEHACHIILIEHHBIN NIap U €r0 CBOWCTBA.
AOCOIIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTH BO3yXa.
[TpuGopsl 17151 onpeiesieHHs BIaXKHOCTH BO3IyXa.
Touka pocCHl.

Kunenue.

3aBUCHUMOCTh TEMITEPATYPbl KUTICHUSI OT JJABJICHHUSI.
Kputnueckoe cocrossHue BemecTna.

PN BE LD =




9. Ileperpetslii map U €ro UCIOJIb30BAHUE B TEXHUKE.
10.XapakTeprucTrKa )KHIKOTO COCTOSIHUS BELIECTBA.
11.1ToBEpXHOCTHBIN CIION KUIKOCTH.

12.9Heprust IOBEpXHOCTHOIO CIIOS.

13.bi>XHUNA OPSAIOK.

14.TIoBepXHOCTHOE HATSKEHUE.

15.CmauuBanue.

16.51BneHus Ha TPaHULIE KUIAKOCTH C TBEPJIBIM TEIOM.
17.KanunnspHbie sIBICHUS.

18.XapakTepucTrka TBEPIOrO COCTOSIHHS BEIIECTBA.
19. Kpucrannuyeckue u amop(Hbie Tena.

20.Ynpyrue cBoiicTBa TBEpAbIX Tell. 3akoH [ 'yka.
21.MexaHn4yecKkne CBOKMCTBA TBEPABIX TEIN.

22 Ilnactuyeckas (ocTaTouHas) aedopMarius.
23.Ko3ppuumeHT TMHEMHOro paciIupeHus.
24.TennoBoe paclInpEeHNUE TBEPABIX TEN U JKUIKOCTEN.
25.KoapdpunmeHtT 00bEMHOTO pacIIUPEHUSI.

26.Yuer pacuiupenus B TexHuke. [1naBienue.

27.Y nenpHasd TEMJIOTA IJIaBJICHUS.
28.Kpucramnusanus.

29 IlpakTyeckoe NPUMEHEHUE B IOBCEJIHEBHOW JKU3HU (PU3MYECKUX 3HAHUH O

CBOMCTBaxX ra3osB, )KI/II[KOCTef/'I " TBCPABIX TCII.

Kontponupyemsie komnerenunn: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.; TL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:
OtmeTtka «5»

ITOJIHO PACKPBITO COACPIKAHNEC MATCPpHalad

YCTKO W HPaBUIBHO JAaHBI OIMPCACICHHA U PACKPBITO COACPKAHUC HOHSITHfI, BC€PHO
HCIIOJIb30BAHbBI HAYYHBIC TCPMUHBI

I 10Ka3aTCJIbCTBA HMCIIOJIB30BAHBI PA3JIMYHBIC YMCHHA, BBIBOIALI M3 Ha6J'HOI[eHI/If/'I,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCITIOJIb30BaHbl PaHCC HpI/IO6peT€HHBI€ 3HaHU.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEp)KaHUE MaTeprUaa
B OCHOBHOM MPABWJIBHO JAaHBbI OMNPEAEIEHUS] MOHATHM W MCIIOJIb30BAHBI HAYYHBIE
TEPMUHBIL.

OTBET CAMOCTOSITCIbHBIN

OIPENEIICHUS] TIOHATUM HEMOJIHBbIE, JONYIIEHbl HE3HAYUTEIbHBIE HAPYLICHUSA
MTOCJIEAOBATEALHOCTH H3JIOKEHUS, HEOOJbIINE HETOYHOCTH IPH HCIOJIb30BaHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX



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

OtMmetka «3»

® YCBOGHO OCHOBHOE COJIep’KaHue yueOHOro MaTepuaia, HO U3JI0KEHO (pparMeHTapHo,
HE BCETJa MOCIeI0BATEILHO

e ompejeieHus TOHATHH HETOCTATOYHO YSTKHE

e HE WUCHONB30BaHbl B KAueCTBE JOKAa3aTeNbCTBA BBIBOJABI M OOOOIICHUS U3
HaAOJI0/IEHUH, TOMYIICHBI OITUOKH MPU UX U3JI0KECHUH

® JIOMyIIEHbl OMIMOKKM M HETOYHOCTH B HCIOJB30BAaHWU HAYYHOW TEPMUHOJIOTHUH,
oTpe/ieTICHUE TOHATHH

® [PaBWIbHbIE W YETKHE OTBETHI HAa BOMNPOCHl HABOJSALIETO U KOHKPETHU3UPYIOILIETO
xapakTepa (MO3ULUs KPUTHK)

OtmMmeTKa «2»
® OCHOBHOE CcOJiepKaHue yueOHOro MaTepuasia He PaCKpPhITO
® HE JIaHbl OTBETHI HAa BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
e JIONYIICHb TpyOble OMmMMUOKKH B OMNpEASICHUU IOHATHM, IIPH HCIOJIH30BAHUHN
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI
JlaGopaTopnasi paGora Ne 2
OmnpenesieHue BIaKHOCTH BO3AyXa

Heab padoThl
OcBoeHue METO/I0OB HM3MEpeHUs aOCONIOTHOW M OTHOCHTENBbHOW BIIAXKHOCTH BO3/yXa,
ONpPEICJICHHE TOYKHU POCHI.

IIpuOops! U NPpUHAAJIEKHOCTH
ITcuxpomeTp ABrycra, acnuMpainMOHHBIA TUTPOMETP AcCMaHa, SJICKTPOHHBIA JTaTUYHK
BJIQKHOCTHU, OapOMETP.

1 OcHoBHbIE NOHATHS U ONIPeAeSIeHUs

ATMochepHBIil BO3AYX COJIEPKUT HEKOTOPOE KOJIUYECTBO BOJASIHBIX MapoB. [ TaBHBIM
HMCTOYHUKOM BJIQXKHOCTH BO3AyXa SIBJISIETCSA HMCHAPEHUE BOJBI C TMOBEPXHOCTU OKEAHOB,
MOpEW, BOJOEMOB, BJIAXXHOM MOYBbI W pacTeHuil. BOAsSHOW mMmap MEpEeHOCUTCS BBEPX
TypOyJICHTHOCTHIO 1 KOHBEKIIMEH, a TI0 TOPU3OHTAIIN — BETPOM.

B armocdepe 3emmu B cpegHeM cozepxkurca 1,24*10'® kr BomgHoro mapa.
CKOHJIEHCHPOBABIIIMCh, OH MOT Obl 00pa3oBaTh CJOW BOABI HA TOBEPXHOCTH 3EMITU
tommuuon 2,4 cMm. KommdectBo BoasHOro mapa OBICTPO YOBIBa€T C MOHUKEHUEM



temnepatyphl. [loaTomy nis atMocdepsl XapakTepHO YMEHBIIEHUE KOJIMYECTBA BOJSIHOTO
mapa OT dJKBaropa K IIOJOCaM M OYeHb OBICTPOE YMEHbIIIEHHE C BbICOTOM. CpenHee
00BbEMHOE COJIEp)KaHUE BOJASHOTO Tapa y MOBEPXHOCTH 3E€MJIM COCTABJISICT: y AKBATOpa —
2,6%, a B momsapHbIX paiioHax — 0,2%. OT nmoBepxHOCTH 3eMJid 0 BBICOTHI 1,5-2 KM
cCpedHee coJiepKaHUE BOJSHOTO Mapa yMEHbIIAeTCsl BJBOE. Bblllie BO3MYyX CTaHOBUTCS
OueHb CcyxoHu. Jlume wu3penka, Ha BbIcOTax 17-82 kM 00pa3yroTCs NEpIaMyTpPOBBIE
(ctparocdepHbie) 00laka, YTO CBHACTEIBCTBYET O HAJIUYHM HACHIMAIOMICH BIAKHOCTH
BO3/yXa.

[Toq BIWMAHMEM pa3IWYHBIX IPOIIECCOB BOJISHOW IMap KOHACHCUpPYETCs, o0Opasys
obOylaka, TyMaHbl, OCaJIKH M Ha3eMHbIE THJPOMETEOpPHI: pocy, MHEH u T.1. Da3oBbIC
nepexoJibl BOAbI B aTMoc(hepe CONMPOBOXKIAIOTCS BBIJICICHUEM WM TOTJIONMICHUEM TeIa,
MOATOMY UM TIpUAAETCs OOJBIIOE 3HAUYEHHUE B DHEPIETHKE M TEPMOJIUHAMHUKE aTMOC(HEpPHI.
BonsHoit map mmeeT CIOCOOHOCTh K TOTJIOIMICHHIO 3JIEKTPOMArHUTHOTO HW3JIY4YeHUS B
nH}ppaKpacHOM AuamnazoHe yacTtoT. Hambosiee MHTEHCUBHOE TOTJIOIICHUE MPUXOIUTCS Ha
JIUIMHBI BOJH A= 5,5+7,0 MKM B A>l 7 MKkM. [I03TOMY BIIa’)KHOCTB BO3yXa CUIIBHO BIUSAET Ha
TEIJIOBOM OanaHc atMochepsl.

Paccmompum ocnosnwvie onpedenenusi.

[Tap, HaxoAsIUICS B IMHAMHUYECKOM PABHOBECHH CO CBOEH KUJKOCTBIO, HA3bIBACTCS
HACLIUAOWUM VI  HAcbluenHbiM. JuHavuyeckoe pasHogecue — HTO COCTOSIHUE TMpHU
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIONIUX M3 KUJIKOCTH, PABHO YHUCIY MOJEKYII,
BO3Bpalarommuxcss ooparHo. Eciu nuHaMuU4eckoe paBHOBECHE HE COOJIIOAAeTCs — Map
SIBJISICTCST HeHACLLUICHHBIM.

Macca BoagHOro mapa, cojepskamieroca B 1 M> Bo3JyXa, Ha3bIBAeTCA aOCOIIOMHON
enasxcHocmoio. C TIOBBIIICHUEM aOCOJIOTHOM BIAXHOCTH TMapbl BOJBI BcCe OOJIbIIE
MPUOIMKAIOTCST K COCTOSIHMIO HAcChIAloIiero mnapa. MakcumanvHotl abcomomuou
BIANCHOCMbIO TIPU JAHHOM TEMIIEpaType SBJSETCS Macca HACHIIIAIOIIEr0 BOASHOIO mapa B
1 m® Bo3myxa.

[Tap He sBASETCS Ta30M B CTPOTOM CMBICJIE 3TOro ciioBa. ['a3 — 3TO arperatHoe
COCTOSIHME BEIIeCTBa NpPH JIaHHBIX TemmepaType W JaBieHuu. [lap ’xe He sBisercs
arperaTHbIM COCTOSIHUEM BEIECTBa, MOTOMY YTO arperaTHbIM COCTOSIHUEM BEIIECTBA MPHU
JAHHBIX TEMIIEpaType U JaBIICHUM SBIISICTCS JKUJKOE COCTOSIHME. B CBsI3u ¢ 3TuM
MOBEJICHNE TIapa OTJIMYAETCS OT MOBEJIeHUs ra3a. B rpyoom npubimkeHru ra3oBbie 3aKOHbI
MOTYT OBbITh MPUMEHUMBI K HEHACBIIIEHHBIM TapaM. [loaToMy s omucaHusi COCTOSIHUS
BOJISTHOTO Mapa B aTMocepe 00bIYHO UCTIONB3YIOT YpaBHeHUe Kitanelipona—MeHeneena:

_Mpr
R

3neck, £ — nmapumansHoe naBieHue (YIPyrocTs) BOASHEIX ApoOB, V — 00beM, 3aHIMAEMBII
napom, m — ero mMacca, ;,— MOJIpHas Macca, R — yHuBepcanbHas ra3oBas nocTosHHas, T —
a0CcoJIIoTHAs TeMIeparypa.

Iapyuanenoe OasneHue — dYacTh OOIIEro JaBJICHUS, OTHOCSIIASCS K OJHOMY W3
KOMIIOHEHTOB Ta30BOM cMmecu. MaremaTHyecku OHO pPaBHO MJaBJICHUIO, KOTOPOE Ta3
OKa3bIBaJl OBl B OTCYTCTBHH JIPYTUX KOMIIOHEHTOB Ta30BO CMECH.

PV (1)




[Ipu onMHaKOBOM TeMIepaType OTHOIIEHHE a0CONIOTHBIX BJIAXHOCTEH B JABYX Pa3iUUHBIX
COCTOSIHUSIX UMEET BU/I:

pr_boo@
2 P

TJI€ p; ¥ p2 — INIOTHOCTh BOJSHBIX MAPOB B ABYX PA3TMYHBIX COCTOSHUSX.
N3 (2) cienyet, yTo Mepoi aOCOIOTHON BIAXKHOCTH MOKET OBITh BEJIMUYMHA MaplHaIbHOTO
JaBJICHUs BOJSHBIX MapoB B atMmocdepe. [loaromy 0OBIYHO abcontommuol 61axCHOCmbIO
NPUHATO HA3bIBAaTh YIPYTOCTh BOJSHOTO TMapa W BBIPAXKATh €€ B MIJIIUMETpPaX PTYTHOTO
cronba. B cucteme CU sta BenmunHa uzmepsiercs B [lackansx.
OmuocumenbHolU _81AACHOCHIbI0 HA3BIBACTCS OTHOILICHUE aOCOMIOMHOU BHANCHOCU K
MAKCUMALHOU  AOCONIOMHOU  61AXHCHOCMY TIPU JTaHHOW TeMIeparype, BBIPAKCHHOE B
npoiieHTax. OHa onpeensieTcs] BRIpaKEHUEM:

F=_L 100%, ©)

P

H

rne P — ympyrocts BomsSHBIX mapoB mpu Temmeparype f, P @Y — ympyrocts mapos,
HACBHIAIOIMINX BO3AYX MpU TOU Ke TeMmIleparype (TeMmmeparype CyXoro TEPMOMETPA).
®duznyecku, P ynciaeHHo paBHa aOCOMIOTHOW BIAXKHOCTH BO3/1yXa.

OTHOCHUTENBHAS BIIAXXHOCTh XapaKTEPU3YET CTENEHb HACBIIIECHUS BO31yXa BOJISHBIM
IIapoM.

Temmneparypy ?,, Ipyu KOTOPON BOASHOM IAp CTAaHOBUTCS HACBIIICHHBIM, HA3BIBAIOT
moukou pocel. IIpn 0xXJ1aKIeHUU BO3yXa 10 TOYKHA POCHI HAUMHAETCSI KOHJEHCAUs [1apOB:
IIOSIBJIIETCS TyYMaH, BbINAAacT poca. Touka pochl XapaKTEpU3yeT BIAXKHOCTb BO3yXa, TAK
KaK OHa IT03BOJISIET ONPEAEIUTD MaplyaibHOE JABICHUE BOASHOIO NIapa U OTHOCUTENIbHYIO
BJI&KHOCTb.

BraxHOCTh BO37yXa M3MepSeTcs C HOMOINBIO TMIPOMETpoB (rped. U ypdg —
BJIQXKHBIN) U MICUXPOMETPOB (VOTPOC — X0I0AHBIN). CyIIeCTBYIOT IUCTAaHIIMOHHBIE METOIbI
ONPENEIICHUsT BIAXHOCTU BO3AYyXa, HCIIOIB3YIOIIME Ja3epHbIE U PaIUOMETPUYECKHUE
npuOOpbl. OTH METOAbl MO3BOJISIIOT MPOU3BOAUTH H3MEpeHusi ¢ OopTa camosera u
METEOPOJIOTUYECKUX CITYTHUKOB 3eMJIM. B THCTAaHIIMOHHBIX IICUXPOMETPAX MCIOJIB3YIOTCS
TEPMOMETPHl  CONPOTUBJIEHUS,  TEPMHUCTOpPBI,  Tepmomapsl. B OpeHOyprckom
roCyJJapCTBEHHOM YyHHUBepcuTeTe B «MHCTUTYyTE MHMKpPO- M HAHOTEXHOJIOTHN» BEIyTCS
HCCIIEIOBAHNS MO0 CO3JAHUI0 OYEHb TOYHOIO JaTyMKa BIAXXHOCTHU. /[aT4MK OCHOBaH Ha
ontuueckux cporictBax Mosiekys JIHK, cnocoOHBIX MOTomarh BOJAsSHbIE Mapbl B BO3IyXE.
PaccmoTpum kitaccnuueckre METOIbI ONIPEIETICHUS] BIaKHOCTH BO3/1yXa.

2 OnpeneneHue OTHOCUTEIbHOM BJIAKHOCTH € MOMOIIBIO IICHXPOMETPOB

Ilcuxpomemp As2ycma COCTOUT U3 JIBYX TEPMOMETPOB, MOMEIEHHBIX HA OJHOM ILUTKE.
bamnoHynk OZHOrO M3 TEPMOMETPOB OOBs3aH OATHCTOM, KOHEL KOTOPOro MOTPYXKEH B
cTakaH4MK ¢ Bogou. Cyxoil TepMOMETp MOKa3bIBA€T KOMHATHYIO TEMIIEPATypy.

bnaronapsi ucnapeHuto BOAbl ¢ OaTucTa, 00Jierarolero OaJUIOHYMK, TaK Ha3bIBAEMOTO
«BIIAXKHOTO TEPMOMETpa», IMOCIEAHUN TMOKa3bIBaeT TemIeparypy Oojiee HHU3KYIO, 4YeM
COCeHUN CcyxoW TepMomeTp. YUeMm MEHbIIE BIIAKXHOCTh OKPYXKAIOIIETO BO3yXa, TEM
MHTEHCUBHEE MCIIApEHHE U TEM HIDKE TIOKa3aHKe BIAXXHOTO TepMoMeTpa. OTMETKHU O ABYM



TEPMOMETpPaM JAKOT Pa3HOCTh TEMIIEPATYP, KOTOPAasi U XapaKTEpU3yeT BIAKHOCTh BO3AYXa.
Jlist  ompeneneHuss OTHOCUTENBHOW BIQXHOCTH BO3JyXa TMOJIB3YIOTCS —TabIuIaMu
IICUXPOMETPUYECKON pa3HOCTH. 110 pa3HOCTH MMOKa3aHM CyXOro U BIAXKHOTO TEPMOMETPOB
OTBICKMBAIOT HCKOMOE 3Ha4Y€HHE f. 3Hast OTHOCUTENbHYIO BIA)KHOCTh, MOKHO ONPEJIEIUTh U
abcomoTHyt0. [Ipy N3BECTHON OTHOCUTEITHLHOM BIIAXKHOCTH a0COTIOTHAS BIIAYKHOCThH PaBHA:

f _PH(ch) . (4)
~ 100%
3uauenue P @Y maxonar mo rabnune 3Havennii (mpunoxenue 1).
H
Acnupayuonnwviiit ncuxpomemp Accmara COCTOUT U3 JIBYX TEPMOMETPOB, YKPEIJICHHBIX Ha
OJIHOM IIITaTUBE. bajuIOHYMK OJTHOTO U3 TEPMOMETPOB OOBsI3aH 0ATUCTOM, KOHEIl KOTOPOTO
MOTPYEH B CTAKaHYMK C BOJOW. B BepxHeEll yacTW WITaTHBA HMMEETCS BEHTUIATOP,
MIPUBOJIMMBI BO BpAIlEHUE YACOBBIM MEXAHU3MOM, KOTOPBIA 3aBOAUTCS KIKOYOM, IPHU
yCTaHOBMBIIEMCS pekume ucnapenus. Korma temmepaTypa BIaXKHOTO TEPMOMETpa TOXKE
YCTAHOBUTCS, MPUXO0J Teria () u3BHE OyJeT paBeH pacxoay Temia (> Ha UCIIAPEHUE BOIbI

C IOBEPXHOCTH TepMomeTpa. Toraa no 3akoHy Herorona-Puxmana nmeem:
Q=at-t -s, )

rae (t — t1)) — HaOmomaemas pa3HOCTh TeMmmepaTryp, Si — IMOBEPXHOCTh OallJIOHUYMKA
TEpPMOMETPA (BIAXKHOI0), & — KO3(P(ULHUEHT MPONOPIUOHAIBHOCTH.

CkopocTh ucCHapeHuss BOJBI C OXJaXIAIoMEe  MOBEPXHOCTU BJIQKHOT'O
TepMoMeTpa (Macca BObI, UCHIAPSIIONIASCS B IUHUILY BPEMEHH )

52 PH(GIIG}K) _P
M~——7p (6)

amm

rae S — IIO@AAp MCHAPAIOIIEN MOBEPXHOCTH, P — ympyrocte mapoB, HaXOISALIUMXCS B
Bo3ayxe, P ™9 _ ynpyrocTh HACBILEHHBIX I1ADOB IPY TEMIIEPATYPE BIAKHOIO
TepMoMeTpa, Py, — atMocepHoe napneHue.
BBoas k03 puumeHT nponopuroHaIbHOCTH k, UMEEM
k-5, P _p . (7)

P

amm

k' S P(snam) _P
I e

M =

Pacxon sHepruu Ha ucnapeHue:

re A— yjenbHas TEIIOTa  MCIApEHHUs..
[pupasuusas Q; k Q> monyuum: ~ P=P @™ — AP t—t (9)

S (8n1a3#)
a> P -P
A* = =4 | (10)

k'ﬁsz PamM t_tl



3mech A” — MOCTOSIHHAS, KOTOpas B 3HAYUTENLHOW MEPE 3aBUCUT OT CKOPOCTH JBUIKEHUSI
BO3/yXa U IOATOMY JUIsl BCSKOTO IICUXPOMETPA ONPEAENSIETCA OTAEIBHO.

Breipaxxenue (9) HOCUT Ha3zBaHMe NCHXpoMeTpuueckoil (opmynbl. OOBIYHO BIAXKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOKHO ObLTO cuuTaTh S1=95,. Toraa

A =. & (11)
A
B Takom cnyudae 3aBUCHMOCTh Kod(pduimeHta 4 OT CKOPOCTH OOTEKaHHsS BO3yXOM

pe3epByapoB TEPMOMETPOB MPEJICTaBICHA Ha PUCYHKE.
A 1
0,001300
0,001200

0.001100

0,001000

0,000900 :k
0,000800

1l

0,000700 -

0 1 2 3 4
M/ cex
Pucynok 1 — 3aBUCHMOCTB BETUUUHBI A OT CKOPOCTH MPOXOKICHHS BO3lyXa
yepes npudop

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

[Ipy momMomu KJrOo4a 3aBOJAT YAaCOBOM MEXAaHM3M JI0 Tpeiesia U MOCJe€ YCTaHOBJICHMS
mpolecca HCHapeHusi OTCUUTHIBAIOT TEMIIEpaTypy Ha 00OMX TepMoMeTpax (f U fy).
Benmuunnaer P, 6epyr u3 ncuxomerpuueckux tabmuil. P, omnpenensroT mo OGapomeTpy.
3nauenue A paccuuthbiBaetcs mo dopmyse (10). Jns onpenenenns A Benuuuny P ciaemyer
B3STh U3 JAHHBIX U3MEPEHUIN MICUXPOMETPOM ABrycCTa.

Acnupayuornnwiii ncuxpomemp Accmana MB-4M

Pabota ncuxpomerpa Accmana MB-4M ocHOBaHa Ha 3aBUCHMOCTH Pa3HOCTH TEMIIEPATYp
CyXOro U CMOYEHHOIO TEPMOMETPOB OT BIIAXKHOCTH OKPY’KAIOLIETO Bo3ayxa. [Icuxpomerp
COCTOMT M3 JABYX OJMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUIEHHBIX B CIEIUATIbHOU
ompaBe, W acnUpalMoOHHOW royoBKM. OmpaBa mnpeacTaBisieT coboi  TpyOKy,
pa3/IBaMBAIOLIYIOCS KHU3Y, C 3alIUTHON MIeHKoW. K HIKHEW pa3IBOCHHON 4acTu TPYOKH ¢
MIOMOIIIBI0  TIJIACTMACCOBBIX ~ BTYJIOK MPUKPEIUVICHBI JBa MaTpyOKa, SBIISIOIIUXCS
paaualiMOHHON 3aIIUTON pe3epByapoB TEPMOMETPOB. BepxHuil KoHell TpyOKH COEIUHEH C
acnupaTopoM. AcnupanoHHasi TOJIOBKa COCTOUT M3 3aBOJIHOTO MEXaHU3Ma U BEHTUJISTOPA,
KOTOpBIE 3aKpbIThl KOJmakoM. [IpyxkuHa 3aBOJHOTO MeXaHHM3Ma Icuxpomerpa AccMmaHa



MB-4M 3aBoautcs kitouoMm. [Ipu BpamieHny BEHTUISATOpA, B IPUOOP BCACHIBAETCS BO3YX,
KOTOPBIN 00TEKAET pe3epByapbl TEPMOMETPOB U IMPOXOAMT 10 BO3AYXOIPOBOAHOM TPYyOKeE K
BEHTWJISITOPY U BHIOpAchIBae€TCS Hapy)XKy depe3 Mpope3u B aclupaTtopHoit ronoBke. Cyxoi
TepMOMETp OyJeT IMOKa3piBaTh TEMIIEPATypy BO3AyXa, a [OKa3aHUd CMOYEHHOIO
TepMOMETpa OYyIyT MEHbIIE H3-32 OXJAXKICHHS, BBI3BAHHOIO MCHApPEHHEM BOJIbI C
NOBEpXHOCTH Oarucra oOjeratomero OauIOHUYUK TepMoMeTpa. [l  ompexneneHus
BJIQXHOCTH IO TIIOKAa3aHUSAM CyYXOrO0 M  BIIQXKHOTO TEPMOMETPOB  HCIONB3YIOT
MICUXPOMETPUUECKUE TAOJINLIBI.

His  ompeneneHuss aOCONIOTHOM BIQXKHOCTH HEOOXOIUMO HCHOJIb30BaTh 3HAYCHUS
aTMOC(EepHOTo JaBJIEHUSI, KOTOPOE U3MEPSETCS OAPOMETPOM.

bapomemp-anepouo

bapomerp sBiserca npuOOpPOM HENPEPHIBHOTO JEHCTBUS, MPEIHA3HAUYEHHBIM JJIs
OpPUEHTUPOBAHHBIX HAOIIOACHUN B IOMEUICHUSIX 32 U3BMEHEHUEM aTMOC(EpPHOro JaBJICHUS
B reorpauueckux pailoHax, pacnoyiokeHHbIX He Bbimie 300 METpoB HaJl YPOBHEM MOpPS.
BapomeTp mpexacrtaBisier coOOM MEXaHMUECKUU CTPEIOYHBIA mpubop, paboTaromuii OT
BO3JICUCTBHSI aTMOC(EPHOr0 [ABJICHHUS Ha AHEPOUJHBIM UYYyBCTBUTENIbHBIA 3J€MEHT. B
KOHCTPYKIIMK OapoMeTpa MpeayCMOTpPeH OMMETaINTMYeCKuid (COCTOSAIMUN U3 3 METaJlIOB)
CTPEJNIOYHBIM TEPMOMETpP, W3MEPSIOIIMN TemuepaTypy Bo3ayxa. [luamazoH u3MepeHHi
nasnenusi ot 695 o 805 mM. pt. cT. (oT 0,927 10 0,1073 MITa).

Jlist onipeziesieHns XapakTepa U3MEHEHHUs JTaBJICHUS (PUKCHUPYIOIIAsCS 30J0THUCTas CTPENKa
coBMmeIaercss (Mpd TOMOLIM PYYKH, pacHOJOKEHHOM Ha cTpenke OapoMmerpa) ¢
MMOKAa3bIBAOIIEN YEPHOM CTpenKou. JlaHHOE HEeNCTBUE CIEAYET BBIIOJIHATh TOJIBKO C
pa3pelleHus IpernoaaBaTess Wik HHXeHepa Jaboparopuu!

DneKmpoHHbILL OAMYUK 8IAHCHOCMU U MEeMNepamypbl

DONEeKTPOHHBIA JATYMK BIAXHOCTH M TEMIEPATyphl BBIIOJHEH HAa OCHOBE IHU(POBOTO
natunka DHT11. DHT11 - 3T0 un@poBoil JaTYMK BIA)KHOCTH U TEMIEPATYPbl, COCTOAIINN
13 TEPMUCTOPA U €MKOCTHOIO JJaTYMKa BJIAXKHOCTH. Takke MaTuuk cojepkuT B ceoe ALIIL
JUIsl IpeoOpa3OBaHMs AHAJIOTOBBIX 3HAYEHHMI BIIAXKHOCTH M Temmeparypsl. s paboTel ¢
natuukoM DHTI11 ucnonb3yercst Arduino 6ubnaumorexka DHT. J{ig TouyHOCTH ompenesieHus
OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa, MOKAa3aHUsl MpUOOpa HEOOXOJUMMO CHUMATh, KOTJIa OH
npopaboran He meHee 10 MuHYT. UTOOBI BBIKIIIOUUTH AJCKTPOHHBIN JAaTYMK BIIAXKHOCTH
JNOCTATOYHO BBITAILUTH €T0 BUJIKY U3 DJIIEKTPUYECKOU CETH.

1 ITopsinok BHINOJIHEHUSI pa0OTHI

Yacts 1. Onpenenenue OTHOCHUTEJIBHOW U a0COJIFOTHOM BJIAKHOCTH
BO3/yXa C MMOMOIIbIO ICUXPOMETpPa ABTycCTa

Hauepture Tabnuiy 1
Tabnuua 1 — 3HaueHust, MOTyYEHHBIE C MOMOIIbIO TICUXpOMETpa ABrycTa

tcyx, °C tenaowc, °C  If, % (cyx) P, Ila o, Ke/M’
P, , Ila




Onpenenure TeMIEPATYPY CYXOTO Zyy U BIAXKHOTO Z410yc TEPMOMETpA. [IO0Ka3aHus 3aHecHuTe
B Tabnuiy 1. TeMnepaTypy OKpyIJITE 10 LIEJIBIX YUCEN.

. Mcnonp3yss TMCUXOMETPUYECKYI0 TaONuIly, pachojiO)KEHHYI0 Ha CTEHIEe, HauauTe
OTHOCUTEJIBHYIO BIAXHOCTH f. /{151 3TOro paccuurtaiiTe pasHOCTh TEMIEPATYP BIAKHOIO U
CYXOT'O TEPMOMETPOB (feyx - fenany. I10Ka3aHMS 3aHECUTE B TAaOIMILY 1.

Hcnonb3ysa npunoxenue A, HaWUTE TABJICHUE HACBIIICHHBIX NapoB Py ()

IUIA TEMIIEpaTyphl cyxoro Tepmometpa. [lokazanus 3anecute B Tabnuiy 1.

. Ucnonp3ys dopmyiny (4) paccuuTaiiTe aOCOTIOTHYIO BIaKHOCTh Bo3ayxa P, [1a. TlokazaHust
3aHecHTe B Ta0IUIy 1.

. Paccuuraiite aGCOMIOTHYIO BIAXHOCTH BO3dyxa p B Kr/M>. Jlus storo u3 ypaBHeHus (1)
BBIPA3UTE INIOTHOCTH:

- m P oy P ,(12)
v T, R T.. Ry

rae Ry =461,5 JIx/(kr-K) — yauBepcaibHas ra3oBasi IOCTOSIHHASI 111 BOJISITHOTO Tapa;
Teyx =t + 273,15 — Temneparypa cyxoro TepMoMeTpa (B KEJIbBUHAX).

Yacrts 2. Onpenenenue OTHOCUTEIIBHON W a0COJIIOTHOM BJIAJKHOCTH
BO3/yXa C MOMOILIbIO TicuxpomeTpa Accmana MB-4M

. Hauepturte Tabnuiy 2

Tabnuua 2 — 3HaueHus1, MOJTyYEHHBIE C MOMOIIIBIO TicuxpoMerpa Accmana MB-4M

teyx, °C tenaoxc, |f, %  |(é1adxc) P, Ila [P, ITa  p, x2/M°
°C P, ,lla

Omnpenenure TemrmepaTypy CyXoro TEpMOMETpa f.,. llokazaHus 3aHecutre B Tabmuiy 2.

TemnepaTypy OKpyTriIssuTe 10 LEIbIX YUCET.

. Ilepen BbIMONHEHHEM [aHHOW YacTU JaOOpPaTOpPHOM pabOThI, YTOYHUTE Yy HWHXKEHEpa

nabopaTopuy WM TMpEnojaBaTelis, TOTOBA JM yCTAaHOBKA K IMPOBEICHUIO JTabOpaTOPHBIX

uccnenoanuii. Korma nmabopartopHasi ycTaHOBKa rotoBa K pabore, 3aBeUTE MPY>KUHHBIN

MEXaHHM3M BEHTHJISITOpA C MOMOIIBIO Kitoda (MmouTu A0 npenena). OxuaiTe OCTaHOBKU

BEHTWJIATOPA.

. Kornma BEeHTMJIATOp OCTAaHOBWIICS, ONPEACIIUTE TEMIIEPATYPY BIAXKHOTO TEPMOMETPA fgngoec-

[Tokazanue 3aHecute B TaOnUILy 2. TeMnepatypy OKpYIJISIHTE 0 HEJIbIX YUCE.

. Ucnonp3ys rpadux U3  TpWIOKEHUs b, ornpenenure BEIUYUHY  OTHOCUTEIIbHOU

BIIQXXHOCTH Bo3ayxa. [lokazanue 3anecute B TabIuUILy 2.

. Omnpenenute BeMWYMHY aTMOC(HEPHOTO NaBJICHUS B MacKaJsiX, UCHONB3ysa Oapometp (760
MM. pT. cT. = 101 325 ITa).

. Ucnonb3ys mpunoxenue |, HallAuTe AaBICHUE HACBIIICHHBIX MApOB ISl TEMIIEPATypbl

BiaxHoro P, #*9 repmomerpa. [lokazanus 3aHecute B TabIuIy 2.
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[Ipeobpazyss popmynsr (9) u (11), momyuum Qopmyay i aOCOTIOTHOW BJIAKHOCTH
BO3/yXa B MACKAJIAX:

p=p > _a.P,_ t -t -(13)
B naHHO# 1aGopaTopHoii pabore K0>(Q UIMEHT A PHHUMAET 3HaueHHe paBHOE 6,62-10
°C. Ilokazanue 3aHecuTe B TaOIHUILy 2.
PaccunTaiite aGCOMIOTHYIO BJIAKHOCTH BO3AyXa p B KI/M® ¢ moMoubio ¢Gopmyist (12).

[loka3anue 3aHecute B TaOIHILy 2.

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

. BxmrounTte BHGKTpOHHBIfI JaTYUK BJIA’KHOCTH.

Onpenenure 3Ha4EHUE OTHOCUTEIBHOM BIQXKHOCTH BO3/IyXa.

JIi1st paGoTBI € 3EKTPOHHBIM JATYMKOM BIAXKHOCTH HEOOXOAMMO BKJIIOUUThH BUJIKY JaTUMKA
B JJIEKTpHUECKYl0 ceTb. Ha skpaHe aucruiess BbIcBeTATCS JBa coobuienus. [IpuBenem
puMep COOOIEHUN:

Temperature: 28 C — 03Ha4aeT, 4YTO TEMIIEPATYpPA B TOMEIIECHUHU cocTaBisaeT 28 °C;

Humidity: 18% — o3HauaeT, 4TO OTHOCUTEJIbHAS BJIAXXKHOCTh B MOMEIICHUU COCTaBIseT 18
%.

. BBIKITFOUMTE 3IEKTPOHHBIN JAaTUYHUK BJIAXKHOCTH.

Yacte 4. CpaBHHUTCIBHBIA aHAIM3 BEIMYMH OTHOCHUTEIBLHONW M aOCOJIFOTHON BIAXHOCTH
BO3/IyXa

JIns  CpaBHUTENBHOIO AaHaiIW3a 3HAYCHUM OTHOCUTEIBHOW  BIIAXKHOCTM  BO3/YyXa,
MOJIYYEHHBIX C MOMOIIIBIO PA3HBIX TPHUOOPOB, HEOOXOUMO HAHECTH MOTYYEHHBIC 3HAYCHUS
Ha YHCIOBYKD OCh C YYETOM JOBEPUTEIBHOIO HHTEpBaNA. [ Tpex HMCHOIb3yeMBbIX
MpUOOPOB U3BECTHBI 3HAYEHHSI aOCOIIOTHOM OMIMOKH OTHOCUTEILHOM BIAXKHOCTH BO3/1yXa,
MOJTy4aeMOW B PE3YJIbTATE IKCIEPUMEHTOB. OHU COCTABIISIOT:

1St ncuxpomempa Aseycma Af = 7%
TUISL acnupayuorno2o ncuxpomempa Acemana Af = 6%
IUISL 271eKMPOHH020 oamuuka enasxcHocmu Af = 5%

PesynbTupyromee 3HayeHHE OTHOCHUTENIBHOW  BIQXHOCTM  BO3JayXa IIOJYy4YMM Ha
NePECeUCHUH JOBEPUTEIbHBIX UHTEPBAJIOB JJIsI TPEX MPUOOPOB.

B ciydae eciin joBepUTENBHBIE HHTEPBAJbI HE NIEPECEKAIOTCS, PE3YIBTUPYIOLIEE 3HAYCHUE
OTHOCHUTENIFHOM BIQXKHOCTH BO3JlyXa HaXOJAMM KaK cpeiHee apu(pMmeThyeckoe MoKazaHuu
OT TpeX MpUOOPOB.

PesynpTupytomiee 3HaueHHWE aOCOJIIOTHOW BIIAXKHOCTH BO3JlyXa HAWTH Kak cCpelHee
apupMeTnyecKoe Uil 3HAYEHUM, MOJYYEHHBIX C IOMOIIbIO ICUXpOMETpa ABrycTa M
aCMUpPalMOHHOTO MICUXpOMETpa AcCcMaHa.

Ilpumep:



[lycth, B pe3ynbTaTe HU3MEPEHUU OTHOCUTENIBHOW BIIAXKHOCTH BO3[yXa, IMCUXPOMETP
ABrycTa onpenenui ero paBHbM f = 35%, acnupanmonHsiil ncuxpometp Accmana f = 31%,
a JIEKTPOHHBIA JaTYMK BIaXHOCTU f = 29 %. HaneceM 3TH 3Ha4€HUS Ha YMCIOBYIO OCh C
Y4E€TOM BEITMYMHBI A0COTFOTHOM OMIHOKH (PUCYHOK 2):

f{LY LY =

9" 731 35 1. %

Pucynok 2 — CpaBHUTENIbHBIN aHAIN3 BETUYUH OTHOCUTEIBHOU BIAXKHOCTH BO3AyXa
N3 momyd4eHHOTO pHCYHKa BHJHO, YTO 3HAYEHUE OTHOCUTEIIBHOW BIIAXXKHOCTH BO3]yXa
cocraBisieT f = 314+3%.

Yacts 5*. Onpez[eneHHe 3HAYCHUA TOYKH POCHI B IIOMCIICHUHA

Hcrnonb3ysi BEMMYMHY OTHOCUTEIBHOW BIAXKHOCTH BO3JlyXa, MOJYyYEHHYIO B 4YacTu 4,
OMpeNeNnuTe TOYKY pOChl B TOMelleHuH. [[i1s 3Toro BocCmosb3ylTech TaOiauIehd B
NpWIOKEHUU B, mpu 3TOM HCMONB3YyHTE CpelHee 3HauYe€HHWE OTHOCUTEIBHOW BIAKHOCTH
BO3/lyXa (OKpyrjsii B OOJIBIIYIO CTOPOHY) M TOKa3aHUE TEPMOMETpa B DIIEKTPOHHOM
JTaTYAKE BIAKHOCTH.

3anuiuTe BBIBOJI 110 BCEH JlabopaTopHOU padoTe.
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B cayJae IMUCTAHITMOHHOTO OOYYEHHUS HEOOXOQJMMO BBIIIOJHUTE
BHUPTYAJIBHYIO JJA0OPATOPHYIO PAOOTY.

Bupmyanonwui Ilcuxpomemp Aecycma

Jns  BeimojHeHus — jgabopaTopHoil  paboOThl  mWepeldauTe HAa  JAHHBIA  CalT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

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

Cyxoit tepmomeTp | | BaaxHsii tepmometp |  HabniogeHue 3a oxnaxaeHuem Boabl
=2 C e c npu ee UCNapeHun U onpegeneHue
BNaXXHOCTU BO3ayXa

C L 6 l
= 100 100 — Toxazamms ParnocTs cyxoro m 0 TepMomeTpa, °C
= - cyxoro =
=0 90— epo. |0 [ 1[2[3[4[s]e]7]s]>
|5 20 80—- Merpa, °C OTHOCHTEILIAR IBRIOCTE, %0
= z 15 100 92 | 80 | 71 | 61 | 52 | 44 | 36 | 27 | 20
=70 70—_ 16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30| 22
E 60 60— 17 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32 | 24
= 3 18 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
= 50 50— 19 100 | o1 | 82 | 74 | 65 | 58 | s0 | 43 | 35 | 29
= 40 40— 20 100 91 | 83 | 74 | 66 | %0 | =1 | 44 | 37 | 30
= E 21 100 | 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39 | 32
= 30 30— 22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
= 20 cdl 20— 23 100 92 | 84 | 76 | 69 | 61 | 55 | 48 | 42 | 36
i —— - 24 100| 92 | 84 | 77 | 69 | 62 | 56 | 49 [ 43| 37
£ 10 ¢ 105 25 100 92 | 84 | 77 | 70 | 63 | 57 | S0 | 44 | 38
E_ 0 7 o 0 — 26 100 | 92 85 78 71 64 S8 | 51 | 46 | 40
= T e pSEE 27 100 93 | 85 | 78 | 71 | 64 | 58 | 52 | 47 | 41
= : - ad 28 100 | 93 | 85 | 78 | 72 | 65 | 59 | 53 | 48 | 42
= ? ) 29 100 | 93 | 86 | 79 | 72 | 65 | 59 | 54 | 49 | 43
100 | 93 | 86 | 79 | 73 | 66 | 60 | 55 | S0 | 44
— —_—

Q 0 0 NCHXPOMETPMIECKOR
v rabavue
—— —t YCK nayza c6poc

Pucynox 3 — Crenn BUpTyalibHON 1a00paTOPHOM pabOThI
Jlist  akTuBanMM TAOMUIBI  YCTAaHOBUTE TAJIOUKYy B ITYHKTE
«IIcuxpomeTpuueckas TabIUIAY.

Xoo pabomuwi
. Hauepture Tabnuiy
Tabnuna 3 — 3HaueHus, MOTYyUYECHHBIE C TIOMOIIBIO TICUXpOMETpa ABIycTa

tcyx, °C tenaxc, °C  If, % (cyx) P, Ila D, Ke/M’
P, ,1a

CHHMUTE MOKA3aHUS C CyXOTO TEPMOMETPA feyy.

B nynere ynpaBneHus HaxxMmute KHONKY «Ilyck». OOpature BHUMaHHUE, YTO TEMIIEpaTypa
Ha BJIA)KHOM TEPMOMETpE Havaja najaartb!

. Korga Temmnepatypa Ha BIaXXHOM TEPMOMETPE IEPECTAHET HM3MEHSATHCS — CHHUMMTE
MOKa3aHUE YCTAHOBMBIICHCS TEMIEPATYPhl lgigpe. IHAUCHHUE, MOIYYEHHOE Ha IIyJIbTE
YIpPaBJICHUE HE YUUTHIBATD.


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

. Mcnonp3ysi ncuxpomMeTpuyeckyro — TaOnIuIly, HaWAUTE  OTHOCUTENIbHYIO BIIAXXHOCTh
BO3ayXa f.

. Paccuuraiite a0OCOMOTHYIO BJIQXKHOCTH BO3/AyXa, HCHONb3ys ¢Gopmyny (4). Hcmonbsys
IpUIIOKEHNE |, HAliIuTe NaBIEHHE HACHIIEHHBIX TapoB Py, @V

1T TEMIIEPATYPhI CyXOro TEPMOMETPA.

KOHTpOJII)HBIe BOIIPOCHI

. Uro Has3biBaeTcs aOCONIOTHOW M OTHOCUTENIBHON BIAXKHOCTBIO? YKa3aTb €OUHMIBI HMX
U3MEPEHUM.

. Uto Ha3bIBacTCS HACBILIEHHBIM IAPOM, TOYKON POCHI?

. Uro mpencraBisioT coOoil Takue MpUOOpPHI, KaK INCUXPOMETp ABIycTa, aCIUpPalMOHHBIN
ncuxpomerp Accmana, 6apomerp.

. Kax BBIYMCIUTH OTHOCUTENIBHYIO U aOCOJIIOTHYIO BIJIQXKHOCTh BO3/yXa C IIOMOUIbIO
ncuxpomerpa Asrycra?



[Tpunoxenune A
(cipaBOYHOE)

Jlenenue HachleHHOTO mapa Bojibl ot 15 °C no 35 °C

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




[Tpunoxenune b

Omnpenenenre  OTHOCHUTENBHONM  BIQKHOCTH 1O  MCUXPOMETPUYECKOMY  Tpaduky

MIPOU3BOAUTCS B CJIEIYIOLIEM MOPSJIKE:
1. Mo BepTUKAILHBIM JUHUSAM OTMEUAIOTCS MOKA3aHUSI CyXOro TEPMOMETPA;

2.

110 HAKJIOHHBIM JIMHUAM OTMCHAIOTCS ITOKA3aHUA BJIAKHOTO TCPMOMCTPA,

3. Ha MNEPECCUCHUN ITHUX JIMHUHA [IOJy4JaroT 3HAUYCHUA OTHOCHUTEJIbHOM BJIaXXHOCTH,

BBIPAXKEHHBIE B MPOIEHTAX (MOJIyYEHHBIEC 3HAUCHUSI OKPYTIISATh B MEHBIIIYIO CTOPOHY).
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[Tpunoxenune B
(cipaBo4HOE)
Tabnuna s onpeeneHust TOYKH POCh

BJIAKHOC

Tb 40% 45% 50% |55% [60% 65% [10% (15% 80% (85% (90% (95%

%

TCMIICpPAT

ypa

°C

5 153 b9 L [9,9619,1118,3117,621-6,89 6,24 5.6

14,04 11,84(10,83
4 144130 F L [9,89]-8,9918,1117,3416,621-5,89 5,24 4.6
11,93]10,84

3 - b 19,911895[7,9917,16 16,37 15,62 4,9 424136
13,42(12,16/10,98

2 - b 1898[7.95[7,04 6,21 15,4 462139 33426
12,58(11,22]10,04

1 - [ Fos1 17,98[7,0 [6,0915,2114,4313,662,942,34 1,6
11,61[10,28

0 - [9,3418,167,05 6,06 [-5,14 4,26 [ 3,46 [ 2,7 1,96 1,34 0,62
10,65

1 10,85 18,52 7.3216,22]-5,21 [4,26-3.4 2,58 -1,82]-1,08 10,41 (0,31

2 19,07 17,72 16,52 15,39 14,38 [ 3,44 2,56 |-1,74 10,97 [-0,24 0,52 [1,29

3 18,22 -6,88 15,66 -4,53 [-3,52-2,57 |-1,69 10,88 10,08 0,74 1,52 12,29

4 17,45 16,07 4,84 13,74]-2,7 11,75-0,871-0,01 0,87 [1,72 2,5 ]3.26

5 16,66 |-5,26 14,03 12,91 [-1,87]-0,92-0,01 0,94 1,83 2,68 3,49 14,26

6 15,81 [-4,4513,2212,08 -1,04 [-0,08]0,94 1,89 2.8 3,68 14,48 5,25

7 15,01 3,64 12,39 11,25 10,21 10,87 [1.9 12,85 3,77 1,66 5,47 6,25

8 1421 1]2,8311,56 0,42 10,72 ]1,82 12,86 13,85 1,77 15,64 6,46 7,24

9 13,41 12,020,78 0,46 [1,66 2,77 [3,82 4,81 5,74 |6,62 17,45 [8,24

10 12,62 11,2200,08 1,39 2,6 B,72 4,78 [5,77 1,71 [1.6 18,44 9,23

11 11,83 -0,4210,98 [1,32 [3,54 14,68 [5,74 16,74 17,68 8,58 9,43 [10,23

12 [1,04]0,44 11,9 B,25 4,48 5,63 |6,7 7,71 18,65 9,56 [10,42[11,22

13 10,25 (1,35 2,82 14,18 5,42 16,58 7,66 18,68 9,62 [10,54[11,4112,21

14 0,63 2,26 3,76 5,11 6,36 17,53 8,62 9,64 [10,59]11,52[12,4 [13,21

15 1,51 3,17 4,68 6,04 [7,3 8,48 9,58 [10,6 [11,5912,5 [13,38]14,21

16 D41 4,08 5.6 16,97 8,24 9,43 [10,54]11,5712,56[13,48[14,36[15,2

17 3,31 4,99 6,52 7,9 9,18 [10,37]11,5 [12,54]13,53[14,46]15,36[16,19

18 42 15,9 [7.44 8,83 [10,12[11,32[12,46]13,5114,5 [15,44[16,34[17,19

19 5,09 6,81 8,36 9,76 |11,06[12,27]13,42]14,48(15,47]16,42[17,32[18,19

20 6,0 (7,72 9,28 [10,69[12,0 [13,22[14,38(15,44[16,44]17.4 [18,32[19,18

21 6,9 18,62 10,2 [11,62[12,94[14,17]15,33]16,4 [17,41]18,38[19,3 20,18

22 7,69 9,52 [11,12[12,56[13,88]15,12[16,28[17,37[18,38[19,36120,3 [21,6

23 8,68 [10,43]12,03]13,48[14,82[16,07]17,23]18,34/19,3820,3421,28 22,15




24 0,57 [11,34]12,94/14,41]15,76{17,02/18,19(19,3 20,35[21,3222,2623,15

25 10,4612,75(13,86(15,34|16,7 |17,97(19,1520,26[21,3222,3 23,2424,14
26 11,3513,15(14,78(16,27|17,64]18,9520,1121,22[22,2923,28 24,22 25,14
27 12,2414,05(15,7 |17,1918,57|19,8721,0622,1823,26[24,26(25,2226,13
28 13,13114,95]16,6118,11]19,5 [20,8122,0123,14[24,2325,2426,2 27,12
29 14,02115,86(17,52(19,0420,4421,7522,9624,1125,2 26,2227,2 28,12
30 14,92116,77(18,44/19,9721,38[22,6923,9225,08126,1727,2 [28,18129,11
31 15,82(17,68(19,36[20,9 [22,3223,6424,88126,0427,1428,08129,16[30,1

32 16,71(18,5820,27121,8323,2624,5925,8327,0 28,1129,16[30,1631,19
33 17,6 [19,48121,18122,76[24,2 [25,5426,7827,9729,0830,1431,1432,19
34 18,4920,3822,1 [23,6825,14[26,49[27,7428,94130,05[31,12[32,1233,08
35 19,3821,2823,0224,6 26,08127,6428,7 29,9131,02[32,1 [33,1234,08

BraxxHoc 40% U5% 50% [55% 60% 65% [(10% [15% [80% B5% 90% (95%
Th
%
TeMIiepaT

ypa
°C

Kontponupyemsie komnerenuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OneHka «5» CTaBUTBCA, €CJIHM yYAIIUMKCA BBIMOJHIET padOTy B MOJHOM 00BEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHUN;  CAMOCTOSITEIbHOM  pallMOHAJIBHO  MOHTHPYET  HEO0OXOJUMBbIe
0o00Opy/1I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSX U PEKHUMaX, 00€CTICUMBAIOIINX
MOJIy4YE€HHE TPABWIBHBIX PE3yJIbTATOB U BBIBOJOB; COOJIIOJACT TPEOOBAHUS TPABUII
0€30MacHOCTU TPyAa; B OTUETE MPABUIBLHO W aKKypaTHO BBITIOJHSIET BCE 3allUCH,
TaOJIUIIbI, PUCYHKH, YEPTEKHU, TPAPUKH, BEIYUCIICHUS; TTPABUIILHO BBHITIOHSIET aHAIU3
MTOTPETHOCTEN.
— Omnenka «4» CTaBUTCSA, €CJHM BBIIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JOMYIIEHBl JIBa-TPU HeJoueTa, He Oojiee OMHOW HErpyood OMmHOKH W OJIHOTO
HEJI0YeTa.
— Omnenka «3» cTaBuTCsA, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJTHEHHOM 4YacTW TaKOB, IIO3BOJISIET MOJYYUTh IPABWIbHBIE pE3yJbTaThl H
BBIBO/IbI: €CJIM B X0JI€ MPOBEJICHUS OMBITA U U3MEPEHUM ObLITN JOMYIIEHBI OIIUOKH.
— OmeHka «2» CTaBUTCS, €ClM paboTa BBINMOJHEHA HE TOJHOCTBIO U 00BbEeM
BBITIOJTHEHHON YacTh pabOT HE IMO3BOJIAT CHAeNaTh MPaBWIHHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHMSI, BBIYUCICHUS, HAOIIOIEHUS TPOU3BOIMINCH HEPABUIILHO.
JlabGopaTopHbie padoThI



JlaGopaTopHas padora Ne 3
OmnpeneseHue NOBEPXHOCTHOIO0 HATHKEHUS JKUAKOCTH.

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

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

Ilocae 3aHATHA  He00XO0AUMO  YMeTb:  ONpeAeniarTb  KodhduiueHt
NOBEPXHOCTHOTO HATSDKEHUS C  HCIOJIBb30BaHUEM  (DOPMYINIBI  MTOBEPXHOCTHOTO
HATSDKEHUSL.

OOopyaoBanme: KOMIIbIOTEP, VIHTEpHET, MHCTPYKLIMOHHASI KapTa.

Conepxxanue u Teopus.

Y  BCAKOM JKMOKOCTM —  CYILIECTBOBAaHME CBOOOJHOW IOBEPXHOCTH.
MouiekynsipHOE€ JaBI€HUE HAIPaBIECHO BHYTPb XUIAKOCTH, MNEPHEHAUKYISIPHO K
CBOOO/IHOM MOBEPXHOCTH.

Cuitbl NOBEPXHOCTHOTO HATSHKEHUSI B JIFOOOW TOYKE MOBEPXHOCTU HaIpaBJICHBI
[0 KacaTeJIbHOM K HEd M MO HOPMaIM K JIOOOMY 3JIEMEHTY JIMHUH, MBICIECHHO
IPOBEICHHON HA TOBEPXHOCTH >KHJIKOCTH.

KoadpduimenT 1NOBEpXHOCTHOrO  HATSHKEHUS  YUCIEHHO pPaBeH  CHIIE
MOBEPXHOCTHOTO  HATSKEHMs, JCHCTBYIOIIEH Ha €AMHMIYY JJIMHbl JIMHUM,

F
pasensomen IoBepXHocTh Ha yactu: = Z (1)

B cucreme CU ko3(pPuuueHT MOBEPXHOCTHOIO HATSKEHUS « U3MEPSIETCS B
H/m.

KoadduimenT noBepXHOCTHOTO HATSKEHUS 3aBUCUT OT MPUPOIBI )KUJIKOCTU. A
3aBHCHUT TaK)X€ OT TOro, Kakas cpelJa HaxOAMTCA HaJ CBOOOAHOM MOBEPXHOCTHIO
KuakocTu. CneacTBUEM CHIIBI MOBEPXHOCTHOTO HATSDKEHUs, JEHCTBYIOLIEH Ha
€AVHMILY IUIOIAAM TOBEPXHOCTHOIO CJIOS, SIBJISIETCSI MOJIEKYJISIPHOE JaBJICHUE.
KoaduinumeHT noBepXHOCTHOTO HATSKEHUS MOXKHO OMNPENCNIUTh MyTEM H3MEpEeHHs
CHJIBI, KOTOPYIO HY’KHO IMPUJIOXKUTH MEPIEHAUKYIISIPHO K TOBEPXHOCTHU JKUJIKOCTHU IS
OTpBIBA Pa3IU4HbIX TBEPABIX TEJN OT 3TOM MOBEpXHOCTU. Ecnu cuia, nelicTByromas Ha
TEJI0, PaBHA IO BEJIMYMHE CUJIE IIOBEPXHOCTHOIO HATSXKEHUS, TO TE€JIO0 OTOPBETCS.

Opgnum u3 cnoco0oB u3MepeHus: Kodp(UIMEHTa G SBISETCA METOJ OTpPbhIBA
Kosb1a. KoJsblio, M3roTOBIEHHOE U3 MaTepralia, XOPOIIO CMaYuBAEMOI0 KUIKOCTBIO,
IPUBOJNUTCS B CONPUKOCHOBEHHE C €€ IOBEPXHOCTHhIO. PaccMOTpUM KOJBLO C
BHEIIHUM JuamMeTpoM d; U BHYTPEHHUM JIHaMeTpoM d,, Kacarolleecs MOBEPXHOCTH
JkuakocT. TommuHa Koiena b .

HpI/I MMOAHATUN KOJibIIa C IMOBCPXHOCTH IMPOUCXOJUT Pa3pbiB ITOBCPXHOCTHU
KUAKOCTHU IO KPOMKAaM KOJIbIIA. I[J'II/IHEI I'paHuIbI IICPEA OTPBLIBOM KOJIbLA, I10 KOTOpOﬁ
IMPOUCXOAUT pa3pbiB HIOBEPXHOCTHU, COCTABIISACT



L=nld + d) =nld +(d - B) =2x(d - B =2xld, +1)' 2)
N3smeputs cuiy F, HEOOXOIMMYO ISl OTPBIBA KOJIbIIA, MOXKHO MO GopMysIe: . . .
3,
rZie & — CpeHee y/UIMHEHHNE MPYKUHBI B MOMEHT OTpPBIBa KOJIBIIA.
[TpuHIMIIAaTBHAS CXeMa YCTAaHOBKH JUIS  ONpEIeiICHHS KO3 UIMCHTA
IMOBCPXHOCTHOI'O HATAXKCHUA H306pa)K€Ha Ha puc. I.

Puc. 1. Cxema ycTaHOBKH

K npyxuHe nmoaBemmBaeTcsi METANIMYECKOE KOJIbLO. Ilepes HayamoM Kax10ro
OMBITA KOJBIO MPOTUPAIOT U MPOCYIINBAIOT. BpallieHnemM BUHTa OITyCKAaeM KOJIbLIO J10
CONPUKOCHOBEHHUSI C TOBEPXHOCTBIO JKHUAKOCTH, MPHU STOM HYKHO CJIEAUTH, YTOOBI

KUAKOCTHU HE KacaJiCAa
7,/@ Moyt xve elIBR xvuvkm xY’/ elibre x'@cms xY@ Mon xYG Bat xY:, ypae wa Ypae st 8 M )(YD Cnoc XYS onep xw
- ., , CTOJIMK TUIS

€« C | ® mediadidaktika.ru/mod/page/view.ph

i Cepeucsr () PortableApps.com

o i * Pa3sHOBECOB,
: BIMCAHHBIN B KOJIBIIO.
o o ! O nucanue
YCTAHOBKH
W BHPTYaJIbHOM
| 1260paTopHOi
| = paGoTh:
oo : he 2 DKCliepuMEHTaIbHAas
et geE—" YCTaHOBKA
it ; — TR, NpeJicTaBICHA Ha
sy e pucynke. B mpaBom
- . | HIDKHEM  yIJly  JlaHa
i o MAHENIb  «KUIKOCTHY,
Simenmens HAa KOTOPOHM MOXHO
T R WER.  TETIYIITTTUCER BhIOpa TS pon
KHUJKOCTH.
[Tocepenune, HAXOMUTCS TAHEIb «apaMeTPbl NMPYKUHBI U KOJbIa». Ha Hell MOXXHO
MEHATHh KOY(PPUIIUEHT KECTKOCTU TPY>KUHBI, JUAMETP KOJIblla U TOJIIUHY KOJIbIIA.
HaBenss Ha KOJNBIIO W yJIEp>KMBasi NPaByl0 KHOMKY MbIIIA MOXHO TPUBECTH B
JBIDKEHUS Koibla. lmst Toro, yTo® MPUATH B UCXOTHOE TMOJIOKEHUS HEOOXO0IUMO
HaXaTh Ha KHOMKY «cOpoc». Mcrmonb3ys MpeAcTaBICHHYIO YCTaHOBKY, JOCTHUTACTCS
1eJIb [TOCTABJICHHOM 1a00paTOpHOI pabOTHI.

CTpaHubl caiTa
Mot npotouns
v TeKyLuit Kypc

MonexynapHas (u3uka

b YyacTHuiM

b 3naum

b Obujee

¥ 2.01. Mposepka
3aKoHa
U30TEPMUYECKOMD
npouecca Boi.

c6poc

» 2.04. Onpegenenue
YAensHoit
TENNOEMKOCTH
TBepAbIX TeN

) 2.05. Onpepenetme

12032018

I11aH BbINOJHEHUSI PA0OTHI
1. TIlepeitmure 1o  ccwuike https://www.youtube.com/watch?v=9pcaBm21J{8 u
MPOCMOTPUTE  BHUACOYPOK KOTOPBIM TOSCHHUT, KakuM o00pa3oM IPOBOJAUTCS
nabopatopHas padoTa B peayIbHbIX YCIOBUSX.




2. Ilepeiinute no cebuike http://mediadidaktika.ru/mod/page/view.php?1d=346
Y BBIIOIHSNTE ITOCIEI0BATEIbHOCTD IEHCTBUI, OMCAHHBIX HUKE.

3ananme. Onpeoenenue n0GEPXHOCMHO20 HAMAICEHUA 600bl, MAC/1A, KEPOCUHA.

1. 3anycTUTh BUPTYaIbHBIA CTEH

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

3. VYcTaHOBUTH mapaMeTpbl KOJbLA W MPYXHUHBL: HKECTKOCTb k, BHYTPEHHUI
TuaMeTp d;, TONIIHUHY KOJIbIa i (86100p 0aHHbIX 8eIUYUH HA 8alle YCMOMPeHUe)

4. OnpenenuTs UIMHY TPaHULBI Pa3pbIBa M0 OJHOMY U3 PaBEHCTB B popMmyiie (2)

5. IlpuBecTy KOIbIO B CONMPUKOCHOBEHUE C )KUIKOCTHIO Ax = 0.

6. MeyieHHO MOJAHMMATh KOJIBLIO, NPHIaBas NPUpALIEHUE CHKATHIO NPYXUHBI Ax 0.
3adukcupoBaTh NoKazaHUE AX B MOMEHT OTpPbIBA KOJIbLIA.

7. HaxxaTb kHOTIKY «cOpocy. [Ipoaenats onsiT 3—5 pas.

8. PaccunTaTh CpelHIOI0 CHUJTy YIIPYTrOCTH, KOTOpas B MOMEHT OTphIBA KOJIbIa paBHA
CUJIE TOBEPXHOCTHOTO HaTsKeHUsI o Gpopmysie (3)

9. Paccumnraiite kK03 (GULHEHT MOBEPXHOCTHOIO HATsXKEHUs 110 popmyie (1).

10. Pe3ynbTaThl u3BMEpEeHHIA 3aHECUTE B TAOJIULLY (pacuemvl HUdxdCe 3aNUCAHbBL O0THCHDI
o0bs3amenvho).

11. PaccuntaTh NOTpenIHOCTD N3MEPEHNUM.

N

NQ SKUIKOCTD k’ dla d29 ha AX, EY, L7 v s Fr ’ AG ’ fo ’
/1 o HM |M |[M [M|M |M |M }’I H/™M |H™M | HM | %
1
2
3

12. ChopmynupoBaTh BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI

1. B Kakyo CTOpOHY JACHCTBYET CHJIa TIOBEPXHOCTHOTO HATSKEHUS ?

2. OOBSICHUTH SIBJICHHE TMOBEPXHOCTHOIO HATsXKEHUs. UYTO Ha3bIBaeTCs
KO2(PGULIMEHTOM TOBEPXHOCTHOTO HATSXKEHUS?

3. Kakue KOCBEHHBIE METOBI ONpPEIEIICHUS ko3 urenTa
MOBEPXHOCTHOT'O HATsLKeHUs Bbl 3HaeTe, UX CyTh?

4. OObsSICHUTE MOJHATHE U OITyCKaHUE KUAKOCTEH B KallWJUISIPHBIX TPYyOKax,
MO>KHO JIM ONIPEACNIUTD « , UCTIIOJIb3Ys KalWUIIPHbIE TPYOKH U KaK?

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OueHka «5» CTaBUTHCA, €CIIM YYalllUWCs BBIMOJHIET padOTy B MOJTHOM OOBEME C
COOJIIOICHUEM  HEOOXOAMMOM  IOCJIENOBAaTEIIbHOCTH  IPOBEAEHUS  ONBITOB U
U3MEPECHUM; CaMOCTOSITEJIbHOM ~ pallMOHAIbBHO ~ MOHTUPYET  HEOOXOJIUMbIE



00Opy/l0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX M PEKMUMAX, 00ECIEUMBAIOLINX
HOJly4YE€HHUE IPaBWIbHBIX PE3YyJlbTaTOB U BBIBOJOB; COONIOAAET TPEOOBaHUS MpPaBUI
0e30MacHOCTH TpyJa; B OTUETE MPaBUIBHO M AKKYpPaTHO BBINNOJHSET BCE 3allUCH,
TaOJUIBI, PUCYHKH, YEPTEKH, TPaQUKH, BHIYUCICHUS; MPABUILHO BHITIONHSIET aHATIN3
IIOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIHM BBIIOJHEHBI TPEOOBaHHUA K OLUEHKH «5», HO ObLIA
JIOTIYIIEHbl JIBa-TPH HeJAo4YeTa, HE Oojee OAHOW HerpyOoill OommOKM U OJHOTO
HEJ04YeTa.

— OueHka «3» craBUTCA, €clM paboTa BBIIOJHEHA HE MOJHOCTHhIO, HO 00BEM
BBIMIOJTHEHHOM YacTU TAaKOB, IO3BOJIAET IIOJYYUTh IPABUIIbHBIE pE3YJIbTaThl U
BBIBO/JIbI: €CJIU B XO/1€ IIPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.

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

Kontpoabnasi padora Ne 2
Ilo pa3neny «MoviekyasipHasi pU3UKa U OCHOBBI TEPMOTUHAMHUKID)

1 BapuanT

1. I'a3 B konmnuectBe 1000 monen npu nasnennu 1| MIla nmeer temneparypy 100° C.
Haiitn 00beM raza.

2. IIpu kakoii TemriepaType CpeaHssi KHHETHYECKasi SHEPrUsl OCTyNaTEIbHOTO
JBH>KEHUSI MOJIEKYJI ra3a paBHa 12,42-10-21 Jx.

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

4. I'a3y nepenano kosnuectBo TemioThl 300 J[>k, ero BHyTpEHHsISI SHEPTUs
yBennumiack Ha 200 J[x. YUemy, paBHa paboTa, coBepIlIeHHAs Ta30M?

5. TemtoBOM ABHUraTesb MOTY4YaeT OT HarpeBaress dHepruto, pasHyo 1000 J[x, n
ornaet xonoauiabHUKY 3Hepruro 800 [Ix. Uemy pasen KII/] TenmoBoro neurarens?

2 BapuaHT

1. PaccumuTaiiTe Temneparypy, mpu KOTOPOM HaxXoAsITCs 2,5 MOJIb ra3a, 3aHUMAOIIETO
o0bveM 1,66 11 m HaxoxgsAmierocs Mo nasiacHuem 2,5 MIla.

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

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

4. OnpenenuTh BHYTPEHHIOIO SHEPTUIO OJJHOATOMHOTO U/I€aJIbHOTO ra3a €CJiv OH
nostyurt koudecTBo TertotTel 1000 [Ix u coBeprmn ripu 3ToM padoty 400 [Ix.

5. TemioBo# ABUraTeNb 3a MUKII MOIYy4YaeT OT HarpeBartels SHepruto, pasayo 1000
Ik, n otnaer xonoawnbHUKy sHepruto 700 [Ix. Uemy paBen KII] TeruioBoro
nsurarens’?

3 BapuaHT



1. B 6amone o6bemom 100 1 HaxoauTes 2 T Kuciaopoja npu temmeparype 47°C.
KakoBo naBnenue raza B 6amione? (MojsipHasi Macca Kuciiopoza 32 1/MoJib)

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

3. KakoBa BHyTpeHHs1s1 3Heprus 10 Moib 0JHOATOMHOIO UeaNbHOTO rasza npu 127°C?
4. Ilpu cooOuieHnu ra3y KoaudecTBa TermioTel 6M /K OH paciiupuics U COBEPLINII
paboty 2 M/Ix. Haiinure n3MeHEeHUU BHYTPEHHEW SHEPTUU ra3za. Y BeIUYIIach OHa
WIM YMEHBIINIIACh?

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

4 BapuaHT

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

2. BeIUnCINTE U3MEHEHUE BHYTPEHHEN SHEPTUU BOJIOPOAA, HAXOASAIIETOCS B
3aKpBITOM cocCy/ie, mpu ero HarpeBannu Ha 10°C. Macca Boopoaa 2 Kr, MOJIsIpHAs
Macca Bojiopoja 2 r/Mob.

3. I'a3y nepenano konnyectBo TemnoTel 300 Ik, ¥ Ipy 3TOM OH COBEpPUINII padboTy
100 Ix. YeMy paBHO U3MEHEHNE BHYTPEHHEN DHEPTHUM ras3a’

4. B kanuuisipHoit Tpyoke paguycom 0,55 MM KUIKOCTh MOIHSIIACh HAa BBICOTY 11
MM. HaliT ko3 pHULIEHT MOBEPXHOCTHOTO HATSKEHUS KUAKOCTH. [1OTHOCTD
sxunkoctu 800 kr/m3.

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

S BapuaHT

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

2. Onpenennure KOHUEHTPALUIO MOJIEKYJI ra3a, Haxoaduerocs mnoj nasiesuemM 200
klla npu remneparype 300 K.

3. Kak 1 Ha CKOJIbKO U3MEHUJIACh BHYTPEHHSISI SJHEPTUs T'a3a, €ClIU MPU €ro
aauabaTHOM CXKaTWUU HaJl HUM Oblia coBepiieHa padora 200 JIx?

4. I'a3y nepenano kosnuecTBo TemIoThl 100 Ik, ero BHyTpEHHSSI SJHEPTU
yBennumiack Ha 50 /x. Uemy, paBHa paboTa, coBeplIeHHas ra3om?

5. Makcumanbhbiii KIT/] naeansHoro temnoBoro apuratens paBeH 20%. Halinure
TEeMIEpaTypy HarpeBaTessi, €y TeMiiepaTypa xonoauibauka 27°C.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» CTaBUTHCS 32 pabOTY, BBHIIOJHEHHYIO MOJHOCTHIO 06€3 OMMOOK U HEJ0UETOB.

- «4» craBuThCA 3a padOTY, BBHIMNOJHEHHYIO MOJHOCTBIO, HO NPU HAJIUYMHU B HEH HE
OoJiee 0JIHOM TPyOOil U OAHOM HEerpyOol OmMMOKU M OJHOTO HejoueTa, He Oojiee Tpex
HEJI0YETOB.



- «3» CTaBUTHCS, €CIM CTYACHT NPaBUIBHO BBIIOJHWI HE MeHee 2/3 Bceil paboThl win
JTONYCTHJI He Oojee OJHOW TIpyOoil ommOKH M JABYX HEIOYETOB, He Oojiee OJHOU
rpy0oil W ogHOUW HerpyOoil ommOKH, He Ooyiee TpeX HErpyobIX OLIMOOK, OJHOMU
HErpyooi OmMOKHN U TPEX HEI0UETOB, TPU HAIUYUU 4-5 HEJOUETOB.

- «2» CTaBHUTHCS, €CIHM YHCIIO OIMIMOOK M HEJOYETOB MPEBBICUIO HOPMY OLEHKH «3»
WM TIPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pasnen 3. daexkrpoguHaMmuka
Tema 3.1. DaexkTpryeckoe moJe

Ycrublii onpoc (YO)
1. Yto HazwiBatoT AnekTpusaiueit Ten? CrnocoObl dIeKTPU3alIUU.
2. Uem oOTaM4aeTcs JJIEKTPOCTATUYECKOE B3aMMOJIEHCTBUE OT BCEMHUPHOTO

TATOTEHUA?

OnextpomeTp. UeM onpenesnsercs 3HaUeHHE dJIEKTPUIECKOTO 3apsiaa’?

3aKOH COXpAaHEHUS AIEKTPUUECKOTO 3apsna. M3onnpoBanHas cucrema.

3akoH Kynona.

Kak HanpaBieHa KyJJOHOBCKasl CHJIa U KaKOMY 3aKOHY OHa MOJUUHSETCS?

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

B dem coctout npuHIMN cynepno3uu? (1js1 CUIIbl U HAPSHKEHHOCTH )

. Iloka3arh Ha puUCyHKE.

10 DJieKTpruuecKoe mosie U ero cBoiicTtBa. CylleCTBYET JIM DJIEKTPUUECKOE TMOJIE
pPa3JIMYHBIX UCTOYHUKOB B OJIHOM M TOHM K€ TOYKE M KAaK OHU JCHCTBYIOT Ha
AIEKTPUYECKUE 3apsibl?

11.HanpsixeHHocTh noJist. EnquHuila HanpsiKeHHOCTU. 3aBUCHT JIW HANIPSKEHHOCTh

12.monst oT MpoOHOTO 3apsiia TOMEIIEHHOTO B JaHHYI0 TOuky moisis? Ot 3apsza,
CO3JAOLIEro MoJIsA?

13.Y1o Ha3BIBAETCS JTUHUEH HANPSIKEHHOCTH dJIeKTpruueckoro nois? Ilokazate Ha
PUCYHKE pachlpeliefieHue JIMHUM HaAMpsOKEHHOCTH BOKPYT  YEAMHEHHBIX
TOYEUYHBIX 3aps/10B. MOTyT JIn OHU MEPeCceKaThCs UM KacaTbCs Ipyr Apyra?

14.Yto Ha3pIBaeTCS OJHOPOIHBIM AJEKTpuuecKuM nosiem? [lokazare Ha puUCyHKe
pacrpeesieHue JMHUI HANPSPKEHHOCTU OJTHOPOIHOTO 3JIEKTPUYECKOTO MOJIS.

15.byner nu 3apsyKEHHOE TEJIO B DJIEKTPUUYECKOM MOJIe 0053aTeNbHO JTBUTATHCA 110
JUHUSM HANpPSHKEHHOCTH 3TOrO  TMOJIsS, €CJIM HHUKaKUe JApyrHe Cuilbl He
JEUCTBYIOT?

16.Yto Ha3piBaeTCs MOBEPXHOCTHOM IJIOTHOCTHIO 3apsifia, TMHEHHON IIOTHOCTHIO
3apsia’?

17.Hanps>KeHHOCTh MOJIE MEXKAY PAa3HOMMEHHO 3apsKEHHBIMU IUJIACTUHAMH, BO
BHEIIIHEM IIPOCTPAHCTBE.

18.HanpskeHHOCTh TOJIST PaBHOMEPHO 3apsDKEHHOW CepruecKol MOBEPXHOCTH,
Ha PAaCCTOSIHUM OT CQEepuuecKol TIOBEPXHOCTHU, B JIIOOOW TOYKE BHYTPHU
PaBHOMEPHO 3apsKEHHOU chephl.

19.Kakre mnonsi Ha3bIBalOTCSA  MNOTeHIMalbHbIMU? UYemy paBHa pabora
AIEKTPUYECKOTO NOJIS MPU MEPEMEIIEHUU 3apsia 110 3aMKHYTOW TPAeKTOpUn?

000N AW



20.BriBost opMysibl  pabOTHI  3JIEKTPUYECKOTO TMOJSI TOYEYHOTO 3apsja Mpu
nepeMeNIeHUH MPOOHOT0 3apsi/ia U3 OJHOM TOUKH MOJIA B IPYTYIO.

21.Yemy paBHa IIOTEHUHAJIbHAs DJHEPTUsl B3aHUMOJEUCTBUA JBYX TOYEYHBIX
3apsinoB? CBsA3b MEXAy paOOTOM MO MEPEMENICHUIO 3apsa/ia U MOTEHIHAIbHOM
SHEpruei.

22.Yt0 Ha3bIBa€TCA IMOTEHUHUAIOM »3JeKTpuueckoro mons? IloTeHuuan moss
TOYEYHOTO 3apsi/a.

23.Kak cBsizaHa paboTa mpH MEepeMEIeHUH 3aps/ia B dJIEKTPOCTATHYECKOM TOJIE C
MOTEHIHAJIAMU B HAYaJIbHON U KOHEYHOM TOYEK TPACKTOPUU?

24.Yto Takoe HJKBUNOTEHUMAJIbHAsI NOBEPXHOCTh? Kak pacmoyioxeHbl IUHUU
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS IO OTHOIIEHUIO K SKBUIIOTEHIIMAIBHBIM
MTOBEPXHOCTSIM?

25.Kak omnpenennTs MOTEHIUAN PE3YIbTUPYIOIIETO 3JIEKTPUYECKOIO OIS, €CIIU B
JAHHOM TOYKE IEKTPUUECKHUE TOJIS CO3aHbl HECKOJIBKUMU 3apsaMu’?

26.1Touemy BHYTpU MNPOBOJHUKA BCE TOUYKHM HMMEIOT OJIMHAKOBBIA TOTEHIIUA,

PaBHBIN IMOTEHIMATY HA IOBEPXHOCTU 3TOTO MPOBOAHUKA?
2'7.KaxoBbI MEXaHU3MBbI NOJIIPU3ALNN TUIJIEKTPUKOB?

28.J1ns1 yero mpeaHa3HavYeHbl KOHJCHCATOPBI? UTO HA3BIBAETCA JIEKTPOEMKOCTHIO

KoHzaeHcartopa? DopMyIbl.

29.0Heprus 3apsyKEHHOrO KOHJeHcaTopa. [LIOTHOCTE 3HEPruM 3JIEKTPUYECKOTO

nossi. PopMyJIbl.
30.@opmynbl Il ONPENEHEHUS  €MKOCTH i1 IapauIeIbHOTO
IIOCJIEIOBATEIBHOTO BKIIOUEHUS.

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuaia

YETKO U MPABWIBHO JTaHbI ONIPEACIICHUS U PACKPBITO COAEPKaHUE MTOHATHI, BEPHO
VCITOJIB30BAaHbI HAYYHbIE TEPMUHBI

JUISL TOKAa3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BBIBOIbI U3 HAOIIOACHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAHbI paHEE TIPUOOPETCHHBIC 3HAHMUS.

OtmeTKa «4»

PACKPBITO OCHOBHOE COJIep)KaHUEe MaTepuaia

B OCHOBHOM TPABWJILHO JIaHBI OTPE/ICTICHUS TIOHSTHI U UCTIOH30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

ompeieSICHUs TOHSATUN HETOJHBIE, TOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIICHUS
MIOCJIC0BATEILHOCTH U3JIOKEHNS, HEOOIbIITHE HETOYHOCTH IIPH MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MPaBUWJIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLus
MTOHUMAFOITUH)



OtMmerTka «3»

YCBOCHO OCHOBHOE COJIEp’KaHHE yIeOHOTO MaTepHraia, HO U3JI0)KEeHO parMeHTapHO,
HE BCET/Ia MOCJIEI0BATEIHLHO

OTIpEJICIICHHS TIOHSITHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OITMOKU MIPHU UX U3JI0KEHUH

JOTYIIEHBI OIITMOKN M HETOYHOCTH B MCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECIECHUE MOHATHN

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOSAIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIC OIMTUOKY B ONIPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanue (T)

1. MCTOYHMKOM 3JIEKTPOCTATUYECKOTO OIS ABISAETCH ...
A. IlocTOSIHHBIIT Mar"ur.
b. IIpoBOHHK C TOKOM.
B. HenoiBuxHbIN 3JIEKTPUUYECKUI 3aps/Il.
I'. JIBM>KyIIniiCs DNEKTPUUYECKUH 3apsI.

2. Kako#t u3 rpaukoB Ha pUC. COOTBETCTBYET 3aBUCUMOCTH MOJYJIA KYJOHOBCKOH
CUJIBbl, ACHCTBYIOIIEW MEXAY IBYMsS TOUYEUYHBIMU 3apsAlaMH, OT PACCTOSAHUS MEXIY
3apsinamu?

F F F F

R? R? R? R?

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

3. B oaHy U Ty K€ TOYKY OJIHOPOJHOTO 3JEKTPUYECKOTO MOJii BHAYalle OMECTUIIU
IPOTOH, a 3aTéM — JJIEKTPOH . BennunHa KyJIOHOBCKOW CHIIBI, JEWCTBYIOLIEHW Ha
4acTumys, ...

A. He usmenunace.

b. YBennunnace.

B. YMensmmunace.

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



4. Kak wu3MEHUTCS CcHJIa KyJOHOBCKOTO B3aMMOJEHCTBUS JIBYX TOYCUYHBIX
HETOABMKHBIX 3apsI0B MPU YBEIMUYCHUH PACCTOSTHUS MEXITy HUMU B 4 paza?

A. YBenuuutcs B 4 pasa.

b. YMmenbutes B 4 pasa.

B. YBenauuurtcs B 16 pas.

I'. YMmenbiutes B 16 pas.

5. Kak u3MeHHuTCs cuja 3JIEKTPOCTAaTUYECKOTO B3aUMOJICHCTBUSA JBYX TOUYCYHBIX
HETIOIBIDKHBIX 3apsJIOB IMPU MEPEHECEHUHN UX M3 BaKyyMa B CPeAy C JTUDJIEKTPUUECKON
MIPOHUIIAEMOCTHIO 81, €l pacCTOSTHUE MEXTY HUMH OCTACTCsl IPEKHUM?

A. He uzmenurc4.

b. YMmensmutes a 81 pas.

B. YBemuuutcs B 81 pas.

I'. YMenbmutes B 6561 pas.

6. Ha puc. nmpuBeneHo rpaduieckoe n300pakeHNe EKTPUICCKOTO OISt ¢ MTOMOIIIBIO

JUHUA HampsbkeHHOCTH. Ha kakoM W3 PpHUCYHKOB H300pa)X€HO OJHOPOIHOE
AIEKTPUYECKOE MOJIE?
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7. Kak U3MEHUTCS IO MOYJIHO HAPSKEHHOCTD 3JICKTPUYECKOTO MOJISl B TAHHOW TOYKE
IIPY YMEHBIIEHNUH 3aps/ia, CO3AI0NIETOo oJie, B 3 pa3a?

A. YMmenbmuTes B 3 pasa.

b.YBemnunrcsa B 3 pasa.

B. YMenbmures B 9 pas.

I'. He u3zmenurcs.

8. Pa3HOCTh TOTEHIMAIOB MEXAy OOkiankamu KouaeHcatopa 200 B. Dnextpon
nepemeniaeTcst u3 To4ku 1 B Touky 2 Tak, Kak MokazaHo Ha puc. Uemy paBHa pabota
M0 NEPEMELIECHUIO JIEKTPOHA U3 OJHOM TOUKU MOJISI B APYTYIO?

0 2 -
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9. Ha puc. u300pakeHO OJHOPOJHOE 3JIEKTPUYECKOE TMOoje U MpOTOH. B kakom
HaIpaBJICHUH Ha MPOTOH JEHCTBYET CHJIA U KAKOB XapaKTep JBUKEHUS YaCTHUIIbI?

T«

P
<«

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

I'. BripaBo, paBHOYCKOPEHHOE.

10. 3apsig konnencaropa 0,4 MK, Hanpsbkenune mexay oOkinagkamu 500 B. Dueprus
3apsHKEHHOTO KOHJIEHCATOpa paBHa ...

A. 0,1 Ix.

b. 0,2 JTx.

B. 100 Ix.

I'. 200 Ix.

Kontponupyemsbie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Karou k Tecty:

Ne Bonpoca 1/12(3/4/5/6(7/8]9 |10

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

OTBET

Kpurepuu ouenku:

— «2» BBICTABIISIETCS OOy4aroIIeMycs, eciiu Habpan MeHee 4 0aioB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 5-6 6amios;

— «4» BBICTaBIISIETCS 00yUaroIiemMycs, 3a 7-8 0aJIJIoB;

— «5» BbICTaBIIsIETCS 00yUaroniemycs, 3a 9-10 0anos.

3aganus 1 camocrosiTesibHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU)

DIIEKTPUYECKUE 3aPSABI.
DJIEeMEHTAPHBIN JIEKTPUYECKUAN 3apsi.
3aKOH COXpAaHEHHUs 3apsia.

3akoH Kynona.

DIIEKTPUYECKAS] TOCTOSIHHAS.
DJIEKTPUUECKOE TOJIE.

AR i e



7. HanpsKeHHOCTb 3JIEKTPUYECKOTO MOJIS.
8. IIpuHUMI Cyneprno3ulinu MojeH.
9. IIpOBOIHUKH B BJIEKTPUUYECKOM IIOJIE.
10.IM3JIEKTPUKH B DIIEKTPUYECKOM I10JIE.
11.1Tonstpu3anyst AMIIEKTPUKOB.
12.PaboTa cui 3JeKTpOCTaTHIECKOTO TOJIS.
13.1Torenuman. Pa3HOCTh NOTEHIIMAIIOB.
14.9KBUNOTEHIINATBHBIE TOBEPXHOCTH.
15.CBs13p MEXly HaNpsSKEHHOCTBIO M Pa3HOCTHIO MOTEHIHMAJIOB JJIEKTPUYECKOTO
OJISL.
16.2nekTpoemkocts. KonneHcaTopsl.
17.CoenriHeHrie KOHIEHCATOPOB B OaTapero.
18.OHeprus 3apsKEHHOTO KOHIEHCATOPA.
19.0Heprus 3neKTpUUECKOTO MOJIS.
20.EnyHuLBI JIEKTPOEMKOCTH.
21.1TpuMeHeHrE KOHAEHCATOPOB.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun oneHku:
OtMmeTKka «5»
® IOJTHO PACKPBITO COJIEpKaHNE MaTepuaa
® YCTKO W TPABWIHHO JaHBI OMPEICICHUS W PACKPBITO COJEPKaHHE IMOHSATHH,
BEPHO HCIIOJIb30BaHbl HAYYHBIC TEPMHUHBI

e I JI0Ka3aTeIbCTBAa MCIIOJB30BAaHBI PA3IMYHBIC YMEHHS, BBIBOJLI W3
HaOIIOEHUH, OIIBITOB

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

OtmeTKa «4»

® PACKPBITO OCHOBHOE COAEPKAHUE MaTepHUasa

®¢ B OCHOBHOM IPAaBWIbHO JaHbl ONPEJCICHUS TMOHSATUH W HCIIOJIb30BaHbI
HAyYHbIE TEPMUHBI.

® OTBET CAMOCTOSITCIbHBIN

® OIPEICIICHUS TOHATUW HEIOJHbIC, JOMYIIEHBI HE3HAYUTENIbHBIE HAPYIIECHUS
MOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOJIBIITNE HETOYHOCTH IIPH UCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

® MPaBWIbHBIE U YETKHUE OTBETHI Ha BOMPOCHI YTOUHSIOMIETO XapakTepa (O3S
MTOHUMAIOIITU )

OtmeTKa «3»
® YCBOGHO OCHOBHOE CoOjiep)kKaHHME Yy4eOHOro wmarepuanga, HO H3JI0KEHO
dbparMeHTapHO, He BCer/ia Mocae0BaTEIbHO
® OIpeeeHUs MOHATHI HEAOCTATOUYHO YETKHE
e He HCIOJL30BAaHBI B KAadyeCTBE [OKA3aTEILCTBA BBIBOABI W OOOOIIEHUS U3
HaOJII0/ICHUM, TOMYIIIEHBI OTUOKH MPU UX U3JI0KEHUU



® JIOMyUIECHBbI OMIMOKK U HETOYHOCTU B MCIIOJIb30BAHUU HAYYHON TEPMHMHOJIOTHUH,
ONPEAECIECHUE MOHATH

® MpPaBWIbHBIE W  YETKHE OTBETBl HA  BONPOCHl  HABOASUIETO H
KOHKPETHU3UPYIOIIEro XapakTepa (MO3UIUsi KPUTHK)

OtMmeTKa «2»

® OCHOBHOE cojiep)kaHue y4eOHOro MaTepHuaia He pacKpPhITO

® HE JIaHbl OTBETHI HA BOMPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JOMYIIEHB TpyOble OIMMOKKM B OMNPEACIICHUH TOHATHHA, TPU HCIOIH30BAHUU
TEPMUHOJIOTUH.

JlabGopaTopHbie padoThI
JlabopaTopHast padora Ne 4
N3mepeHune 3J1eKTPOEMKOCTH IIOCKOT0 KOHIEHCATOPA

Hean padoTsl: onpeaeeHne EMKOCTH IJIOCKOTO KOHJIEHCATOpa U OaTapeu u3
COCIMHEHUHU KOHJICHCATOpA MPHU MOCIET0BATEILHOM COSUHECHUH.

IIpubopsl u npuHapiIe:xknocTH: Mcnonb3zyemas miargopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=grid) KoHIEHCATOP U3BECTHON EMKOCTH (3TaJIOHHBIN), BOJIBTMETP, PEOCTAT,
WCTOYHHK HANPSDKCHUSI, TBOMHOM MEPEKITI0YaTeNb, KIIF0UY, COCTMHUTEILHBIC TIPOBO/IA.

Kpartkoe TeopeTrnueckoe BBe/ieHHe

Cucrema, cocrosinias U3 AByX IPOBOJHUKOB, PA3ACIICHHBIX CIOEM INUAJIEKTPUKA
Y PAaCHOJIOKEHHBIX HAa MaJIOM PACCTOSHHUM JIPYr OT Apyra TakK, YTO SJIEKTPUYECKOE
I0JIE 3aKJIIOYEHO TOJBKO B IPOCTPAHCTBE MEXKJIY IPOBOJHHUKAMH, HA3BIBAETCS
KOHJIEHCATOPOM. DJIEKTPOEMKOCTBIO KOHJIEHCATOPa HA3bIBAECTCS BEJIMYMHA, YUCICHHO
paBHasi OTHOIIEHHUIO 3apsja (, HaXOJALIerocss Ha OJHOW M3 OOKJIAN0K, K Pa3HOCTH
NOTEHIMAIOB MEXy 3TUMHU OOKJIaJKaMu

c=4
Uay.
Enununa uzmepenune [U]= [Danap]= [D].

DneKTpOEMKOCTh 3aBUCUT OT (DOpPMBI, pa3MepoB KOHJEHCATOpa, MaTepuala
JIUDJIEKTPUKA U €ro Temieparypbl. Tak €MKOCTh IUIOCKOIO KOHAEHCATOpAa MOXKHO
BBIYUCIIUTD 110 (hopMyIie

£&, 8
4 (2),
rae S — momanb OOkiIamok, a d — pacCTOSIHHE MEXITy OoOKJIaKaMH, IpUYEeM
TIPETIONAraeTCsl, YTO BBINOJIHAETCS COOTHOLIEHHE V 5>>a
DNeKTPOEMKOCTh HUIMHAPUYECKOTO KOHJEHCATOPa BEIYUCIIAIOT MO (popmylie
CZEIIEEDf

T
In(—=)
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rae [— nnauHa oOpasyrolied UWIMHAPA; T U T,— Paguycbl COOTBETCTBEHHO
BHYTPEHHEH M BHEITHEH 00KJIA0K;
Heckonbko KOHAEHCATOPOB MOXHO COESAUHHUTH B Oatapero. [Ipu mapaniensHom
COEIMHEHUHU EMKOCTh OaTapeu paBHAa CyMMe EMKOCTEH KaxA0ro U3 KOHACHCATOPOB
n
c=Y c
=1 (4)
[Ipu mocnenoBaTeIbHOM COEIMHEHHM EMKOCTh OaTaped pacCUMTHIBAIOT IO
dbopmyie
1_ &1

C F=1 C(S) .

OHa 3aBUCHAT TOJIBKO OT TIE€OMETPUYECKUX XapaKTEPUCTHUK KOHIEHCATOpa:
IUIOIAAN OOKJIAJ0K M pacCTOSHUS MeExJIy HuMU. llpenmonoxum Ttemnepp, YTO
IPOCTPAHCTBO MEXAYy OOKIIAJKaMHU 3alOJHEHO IUANIEKTPUKOM C JUAIEKTPUUYECKON
IIPOHUIIAEMOCTHIO €. Kak m3MeHuTcst EMKOCTh KOHJIeHcaTtopa? Hanpspk€HHOCTD Moss
BHYTPHM KOHJEHCATOpa YMEHBIIUTCS B € pa3, NO3TOMY HAIPSHKEHHOCTH IOJISI BHYTPH
KOHJIeHcaTopa OyZeT UMEET CIEAYIONYI0 GopMyITy

=9
EE,8 (6)

Kak m1000i1 TpOBOJHUK, HECYIIMH 3apsiji, KOHIEHCATOP HMEET SHEPTHIo,

KOTOPYIO HaXOosT 1o Gopmyrie

w4 _qU_CU

20 2 2 ().

IlocsienoBaTeIbHOCTH BHINOJIHEHHUS PAa0OTHI:

1. 3axoaum Ha maThopmy yepes
cceuiky: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics en.html (MoxxHO uepe3 000M rapKeThl, HE
HY>KHO PETUCTPUPOBATHCS).
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2. Haxwumaewm knaBuiueil pucyHky miockuil konaeHcatop (Capacitance).
3. Ha skpaH BBIXOAUTH CIEAYIOIIAs UATIOTrOBast OKHO.
T- K
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(apacitor Lah: Bagice

4. HaxxumaeM B JICBOM CTOpOHE TajlOuKd U MEpe/IBUTaeM CTpEJKy Ha Oaraped Ha
KaKyl0 CTOpPOHE.



i phetcoleradoedwsirad relimanasinor -Jsb-casi o) stasticanacivo 2b-nasics enhim

030pF [

W Top Plate Charge 021 s [l
G Slored Eneyy Q.07 pd [l

5.3MeHuTh miom@aab U paccTOssHUE Mexay oOkiIaakamu. (3HaueHUWE HamucaTh B
Ta0JIHILY)

6.Uepes  mynbTrUpeecTop  (BOJIBTMETP) HM3MEPUTh  HampshDkeHue  (pa3HOCTh
NOTEHLMANOB) Mexay oOkmagkamu. W3mepseM uyepe3 NpOCTEHbKUX "HIyroB"
(kpacHbIil U YepHBIN MTPoBOI0B). KpacHbil cTaBUM Ha “+” 0OKIA/IKy, @ YEpPHBIA B “-*
oOkianky. M 3HaueHue nuiem B Ta0IHILY.




7.Mcnions3yst popmyiel (2) u (1), (6), (7) Hy’)KHO HANTH JIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa U 3apsii OOKJIaJKW KOHJIEHCATOpa, SHEPrHI0 KOHJEHCAaTopa H
3aMoJHUTH Tabauy 1.

8.PacueTsl HyKHO IOBTOPUTH TPH pas3a U3 IyHKTa S-7.

9.Paccuurath cpenHee 3HaueHue C.p, cpenHioro aOcomoTHylo ACg. U
OTHOCHUTENBHYIO C MOTPEIIHOCTH OMPEEICHUs OTHOM U3 EMKOCTEN 1o Gopmyaam

2 G
i=1

=" (6)
ac,)=[c-c,
Ezﬂ*lﬂﬂ%

Cop (8).

(7)

10.Pe3ynbraThl pacuera 3aHecty B Tabiuiry 1.

Tabmuma 1.

No S (MZ) d (M) C E A% Ccp ACcp €
(@) | B/m) | dx)

1

2

3

KoHTpoJsbHBIE BONIPOCHI:

1. laiiTe onpeneneHne 3EKTPOEMKOCTH MTPOBOJHNUKA. B KakuX eauHUIIaX U3MEpAeTCs
AIEKTPOEMKOCTh?

2. 3anummTte GopMysTy JIEKTPOEMKOCTH CPEPUIECKOTO MPOBOTHUKA.

3. OT 4ero 3aBUCHUT ANEKTPOEMKOCTh MPOBOTHUKA?

4. Yto Takoe KoHAeHcaTOp?

5. HaitTe onpeneneHue 3MeKTPOEMKOCTH KOHIEHCATOPA.

6. OT 4ero 3aBUCHUT ANEKTPOEMKOCTh KOHAEHcAaTOpa?

7. 3anummmTe GOpMyITy IEKTPOEMKOCTH TUIOCKOTO, IIMIUHAPUIECKOTO, CPEpPUIECKOro
KOH/JICHCATOPOB.

8. BriBenute popmMyiry aIeKTPOEMKOCTH TIOCKOTO, IUITUHAPUIECKOTO0, cPepudecKkoro
KOHJICHCATOPOB.

9. 3Bamummre ¢dopmMyiny s BBIUHUCICHHS CyMMapHOW €MKOCTH Oatapeu
KOHJICHCATOPOB IPH UX MOCJICI0BATEIILHOM U MapaJUIeIbHOM COEUHECHUH.

10. BeiBenure Qopmyiy Uisi  BBIUMCIEHUS CyMMapHOM EMKocTh OaTapeu
KOHJICHCATOPOB IPH UX MOCJIEI0BATEIILHOM U MapaJUIeIbHOM COEUHECHUH.



KonTtpommpyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OneHka «5» CTaBUTBCA, €CIHM YYAIIUKCA BBIIOJHIET padOTy B IOJHOM OO0BEME C
coOMoIecHneM  HEOOXOAMMOM  TMOCJIENOBATEIbHOCTH  MPOBEACHUS  ONBITOB H
U3MEPEHHI;  CaMOCTOSITENIbHOM  palMOHAJIBHO  MOHTHPYET  HEOOXOAMMBbIE
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKUMaX, 00ECIIEUMBAIOIINX
NOJy4YeHHUE MPAaBHIBHBIX PE3YJbTaTOB M BBIBOJOB; COOIIONAET TpeOOBaHUS MPaBUI
0e30macHOCTH TpyJAa; B OTYETE€ MPABHIBHO M AaKKypaTHO BBIMOJHSET BCE 3aIUCH,
TaOJINIbI, PUCYHKH, YEPTEKHU, TpaPUKH, BHIYUCICHUS; IPABUIBHO BBINOJIHIET aHAIN3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCS, €CJIM BBINOJIHEHbI TPEOOBAaHUS K OLEHKH «5», HO ObLIM
JIOTYIIEHbl JIBa-TPU HeJAouYeTa, He Oojee OAHONW HerpyOoill omMOKM U OJHOTrO
HEeJ0YeTa.

— Omenka «3» craBUTCA, €cld paboTa BBIOJHEHA HE MOJHOCTHIO, HO 00beM
BBITIOJTHEHHONM YacTH TAaKOB, IMO3BOJIIET TIONYYUTh TMPaBUJIIbHBIC pE3YyJIbTaThl H
BBIBOJIBI: €CITH B XO/I€ MTPOBEICHUS OIBITA U U3MEPEHHUH OBLITH TOMYIIECHBI OIINOKH.

— OueHka «2» CTaBUTCS, €cid paboTa BBIOJHEHA HE TOJHOCTBIO M 00BeM
BBITIOJTHEHHON dYacTh paboT HE MO3BOJIAT CHeNaTh MPaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, H3MEPEHHUS, BEIUMNCICHUS, HAOII0ICHUS TIPON3BOAMINCEH HEPABUIIBHO.



Tema 3.2. 3aK0OHBI MOCTOSAHHOIO TOKA

YcrHblii onpoc (YO)

1.YTo Ha3bIBAIOT ANEKTPUUECKUM TOKOM?

2. Kakoe HanpaBieHrE TOKA IPUHUMAETCA 3a MOJIOKUTEIIBHOE?

3.Kakue ycnoBus HeoOXOIUMBI [T CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa?

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

5. KakoBa egununa nzmepenus cuisl Toka B CI?

6. Kakoil TOK Ha3bIBaOT MOCTOSIHHBIM?

7. ChopmynupoBath 1 3anucaTh 3akoH OMa JjIs y4acTKa memnu?

8. 3amucaTh popMyIy 3aBUCUMOCTH AJIEKTPUIECKOTO COMPOTHUBIICHHUS TPOBOHUKA OT
JUTMHBI, TUTOLIAIM ITOMIEPEYHOr0 CEYEHUS U pOJia BEUIECTBA.

9. UTo Ha3bIBAIOT y/IE€IbHBIM CONPOTUBIIEHUEM NPoBOIHMKA? KakoB pusnueckuii
CMBICJI TOU BEJIMYUHBI?

10.HapucoBaTb cxeMy 2JIEKTPUYECKON LIETH, JBA PE3UCTOPA COETUHEHHBIX
IIOCJIEIOBATEIBHO. 3aIIMCaTh 3aKOHBI IIOCIE0BATEIBHO COEAMHEHUS IPOBOJHUKOB.
11. HapucoBarb cxeMy 3JIEKTpUYECKOM LEMNH, IBa PE3UCTOPA COCINHEHHBIX
napajuienbHO. 3auCcaTh 3aKOHBI NAPAJIENBHOTO COSAUHEHUS TPOBOIHUKOB.
12.Hanumute hopmyity [uist 0OIIETro COMPOTUBIICHUS NTapalIeIbHO COSAUHEHHBIX
IIPOBOJTHUKOB:

a) IBa IPOBOIHUKA;

0) Tpu 1 OoJsiee MPOBOIHUKOB.

12. KakoBa ponb IIyHTa, MapajyieabHO HOIKIOYEHHOTO K aMIIEpMETPy?
13.Hanummure dhopmyiy AJisi pacueTa CONPOTUBIICHHUS IIIYHTA, MTOIKIIOUEHHOTO K
aMIIepMeTpy.

14.KakoBa posb 100aBOYHOI'O COMPOTUBIIEHUS, MOAKIOYEHHOTO TIOCIEI0BATENBHO C
BOJIbTMETPOM?

15.Hanummre dpopmyiy uist pacuera J00aBOYHOTO CONPOTUBIICHHUS, TOIKIFOUEHHOTO
K BOJIBTMETDY.

16.3anumurte Gopmysisl st onpeenaeHus: padoThl MOCTOSTHHOTO TOKA.
17.ChopmynupoBath 1 3anucarh 3akoH Jlxoyns- Jlenna.

18.3anummte GopMyIbl 171 pacyeTa MOITHOCTH TOKaA.

19. Kakum npubopom nzmepsieTcst paboTa anekrpudeckoro Toka? Kakum npudopom
U3MEPSETCS] MOLHOCTh 3JIEKTPUYECKOTO TOKa?

20.YTo0 Ha3bIBAIOT CTOPOHHUMU CUJIAMU?

21.Yro nazeiBaroT IJC ucrounuka toka? Kakos gpuznueckuii cmbica 1C? B kakux
€MHUIAX €€ BBIPAKAIOT?

22.Y10 NOHMMAIOT NOJI BHYTPEHHEN M BHEIIHEN YaCThIO LETH?

23.Y10 noKa3bIBAET BOJIBTMETP, IPUCOECTUHEHHBIN K ITOJTKOCAM UCTOYHHUKA TOKA MPHU
pa3oMKHyTO# BHemHew nenu? [Ipu 3aMKkHyTON BHEIIHEH 1ienu?
24.ChopmynupoBath U 3anucaTh 3akoH OMa JIsi TIOJTHOM IIETIH.

Kontponmupyemsie komnerenunn: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouieHku:



OtMmeTka «5»

TIOJTHO PACKPBITO COJIEP)KaHKUE MaTepuasa

YETKO U MPABWIHHO JIaHbI ONIPEACIICHUS U PACKPBITO COJIEPKAHUE MOHITHUI, BEPHO
HCII0JIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BAaHbI PA3INYHbIC YMEHUS, BHIBOJIbI U3 HAOJI0ICHUH,
OIIBITOB

OTBET CAMOCTOSITEIIbHBIN, NCIIOIB30BaHbl paHee MPUOOPETEHHbBIE 3HAHUS.

OtMmeTka «4»

PacCKpBITO OCHOBHOE COJIEpKAaHWE MaTepHraia

B OCHOBHOM IIPaBHJILHO JIaHBI ONPEICIICHUS TIOHSITHH W HCITOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

OTIpE/ICIICHHS TIOHSATHIA HETIOIHBIC, JOYIICHBI He3HAYUTEIbHBIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIFE HETOYHOCTH MPU UCTIOJIb30BaHUHT
Hay4YHBIX TEPMUHOB HJIM B BBIBOJaX M O0OOIICHUSIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapaKkTepa (MO3UIIUs
MTOHUMAFOIITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEpKaHHME Yy4eOHOIro MaTepualia, HO U3JI0KEHO (hparMEeHTapHO,
HE BCET/la MOCIeA0BaTEIbHO

onpeiesIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HaOJII0JICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOTMYIIEHBI OITMOKA U HETOYHOCTH B UCTIOJb30BAHUM HAYYHON TEPMUHOJIOTUH,
ONpPEAECICHUE MOHSATUM

MIPAaBUJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (O3S KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHBI OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OITUOKH B ONPEICICHUH TIOHITHH, PH UCTIOJIb30BaHUU
TEPMHUHOJIOTHH.

TectupoBanmue (T)

I Bapuanr.

1. Haiiqute cooTBeTCTBHE MEXKTY (PU3NUECKUMH BEIMUMHAMHU U SIUHUTIAMU UX
U3MEPEHUS:

A) cuna Toka 1) BatTT



b) Hanpspkenue 2) ammep

B) conpoTuBnenue 3) BOJIBT
') MomHOCTh 4) om
J) pabota Toka 5) IKOyIb

2. YHIOps104eHHBIM IBIKCHUEM KaKUX YaCTHI] CO3/IaCTCsI DJIEKTPUIECKUX TOK B
MmeTasuiax?

A) TIOJIOKUTENBHBIX HOHOB b) OTpUIIaTebHBIX HOHOB
B) moioxuTenbHBIX U OTpUIATENBHBIX HOHOB ') 3JIeKTpOHOB

3. Kakoii popmynoii Belpaxkaercs 3akoH OMa A1 yyacTKa Henu?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. ITo xaxoif popMyiie BBIYUCISIETCS MOIIHOCTh 3JIEKTPUUYECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

5. Cuna Toka, nmpoxoasas yepe3 HuTh Jdamibl, 0,3 A. Hanpsokenue Ha nammne 6 B.
KakoBo 351eKTpUUE€CKO€ COMPOTUBICHUE HUTHU JIAMIIbI?

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

6. ITon kakM HaNPsKEHUEM HAaXOJUTCS OJHA U3 CEKIIUI TeJIeBU30pa
conpoTtuBiieHueM 24 kOwM, eciiu cujia Toka B Heit 50 MA?

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

7. KakoBa MOITHOCTH 3JICKTPUUYECKOTO TOKA B JiamIie npu HanpsokeHuu 100 B u cune
Toka 0,5 A?

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

8. Onpenenure HaNpspKEHHWE Ha KOHIIAX CTAILHOTO MPOBOAHUKA JauHOU 140 cM u
IIONIAABIO TIonepedHoro ceyenus 0,2 Mm2, B KOTOpoM cuiia Toka 250 MA. YoenvHoe
conpomuénenue cmanu paéno0,15 Om*mm*/m.

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

9. K uctounuky Toka ¢ 31C 16 B u BHyTpeHHUM conpoTuBiieHneM 2 Om
MOAKITIOUHIIN conpoTuBieHrne 6 OM. Onpenenure HaNpsKEHUE Ha 3a)KAUMax
VCTOYHHKA.

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



10. Kakoii JUIMHBI HY)KHO B3ATh KYCOK CTAJIILHON ITPOBOJIOKK ceuenreM 0,2 Mm?,
YTOOBI B U3TOTOBJICHHON U3 HETO CIHMPAIIH MOCIIE TOICOeTNHEHUS K UCTOUHHKY ¢ D/IC
6 B u BHyTpeHHUM conpoTuBiieHueM 1,25 Om cuna Toka Obuia paBHa 3 A? Voenvnoe
conpomuenenue cmanu pasno 0,15 Om*um®/m.

A)ImbB)0,75mMB)3MI) 10Mm 1) 0,11 m

II Bapuamnr.

1. Haﬁ,Z[PITC COOTBCTCTBHUC MCKIY BCIIMUMHAMU U CAMHUIIAMH UX U3MCPCHHA!

A) cuna Toka 1) BatT

b) Kom4ecTBO TEMIOTHI 2) amriep

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

J) pabota Toka 5) mxOoyIb

2. DAeKTpUUYeCKUi TOK B METaJNIaX MPEJCTaBISIET COOOH ...

A) ynopsiJoueHHO€E IBM)KEHUE CBOOOAHBIX IPOTOHOB

b) ynopsimouenHoe aBuKeHNE CBOOOIHBIX DJIEKTPOHOB

B) xaotuunoe (GecnopsiiouHoe) ABUKEHUE CBOOOTHBIX TPOTOHOB
') xaoTruHoe (OecnopsI04HOE) ABMKEHIE CBOOOIHBIX IJIEKTPOHOB

3. Kakoii ¢hopmyoit Beipaxkaercs 3akoH [[xoyns-JIenma?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. ITo xakoii popMyiie BBIYUCISIETCS pabOTa AIEKTPUUECKOTO TOKA?
A) A=I’Rt B) P=IU B) I=U/R T") Q=Ult

S. Cuna Toka, nmpoxoasias yepe3 HUTh jdamibl, 0,5 A. Hanpsixenue Ha nammne 6 B.
KakoBo 31ekTpruueckoe COMpOTUBICHHE HUTH JIAMIIbI?

A)3 OmMB) 1,2 Om B) 0,083 OmMT) 12 Om

6. ITon kakuM HaNPsKEHUEM HAXOJUTCS OJHA U3 CEKIIUI TeJIeBU30pa
conpoTtuBiieHueM 12 kOM, eciu cuia Toka B Heil 100 MA?

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

7. KakoBa MOITHOCTb 3JICKTPUUECKOr0 TOKA B JiaMIie pu HanpsbkeHuu 220 B u cune
toka 0,1 A?



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

8. Onpenenure HanpsiKEHUE HA KOHIAX CTAIBHOTO MPOBOAHMKA JIUHON 70 cM U
IJIONIAbIO Monepeunoro ceuenus 0,1 Mm?, B KOTOpoM cuia Toka 250 MA. Yoenvroe
conpomuenenue cmanu paeno0,15 Om*vum*/m.

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

9. K uctounuky Toka ¢ 3/1C 32 B u BHyTpeHHUM conpoTuBiieHneM 2 Om
MOAKIIIOUMIIN conpoTuBiIeHne 6 OM. Omnpenenure HaNps>KEHUE Ha 3aKUMax
MCTOYHHKA.

A)24BB)48BB)72BT)96 B JI) 104 B

10. Kakoii JUIMHBI HY)KHO B3STh KYCOK CTAIILHOU ITPOBOJIOKK ceuenreM 0,2 MM,
4yTOOBI B U3rOTOBJICHHOW M3 HETO CIIUPAJIH MOCIIE MOJACOEAMHEHUS K UCTOUHUKY ¢ DJ[C
6 B u BHyTpeHHUM conpoTuBiieHueM 1,2 OM cuia Toka Obuta paBHa 2 A? YVoenvhoe
conpomuenenue cmanu paéno0,15 Om*vum?/m.

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

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

Kaouu Kk Tectam:
Bapuanr 1

Ne Bonpoca 1 ([2/3/4/5/6/7/8|9 |10
IIpaBuwibHBIH A2 T'B|B|I"''T|B/AA |A
OTBeET B3

B4

I

A5
Bapuanr 2
Ne Bonpoca 1 [2/3/4/5/6[7|8]9]|10
IIpaBuibHBIH A2 B T|AB|T''T|/A|A|B
OTBeET Es

B4

I3

A5

Kpurepnuu onenku:



— «2» BBICTaBIISIETCS OOy4aroIeMycs, eciau Habpan MeHee 4 0aioB;
— «3» BBICTABIISIETCS 00yUaroIemMycs, 3a 5-6 6aJIJI0B;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 7-8 0aios;

— «5» BbICTaBIsIeTCA 0OyUaromemycs, 3a 9-10 0amios.

3ananud s camocTosTe1bHoi padoTsl (CP)
Tembl 3cce (pedepaTroB, 10KIAT0B, COOOIICHU)

1. YcmoBus, HE0OX0AUMBIE JJIT BOSHUKHOBEHUS M TIOAICPKAHUS DIIEKTPUIECKOTO
TOKa.

Cwuita TOKa ¥ TNIOTHOCTh TOKA.

3akod OMa JJ1s1 ydacTKa LeIu.

3aBUCUMOCTh JJICKTPUYECKOTO COMNPOTHBICHUS OT MaTepualia, IJIUHbI U
IJIONIA/IM MTONEPEYHOTO CEUECHUS MPOBOIHUKA.

3aBUCHUMOCTb AJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKOB OT TEMIIEPATYPHI.
TemneparypHbiii  KO3()PUIIMEHT CONTPOTUBIICHUSI.

CBepXIIpOBOIUMOCT.

DJIEKTPOJIBUKYIIAsI CHJIa HCTOUHHUKA TOKA.

9. 3akoH Oma AJ1s1 HOJIHOM LICIH.

10.2O5nexTpudeckue uernm.

11.ITapamiensHOE U MOCIENOBATEIBHOE COEAUHEHNUE IPOBOJHUKOB.

12.3axonsl Kupxroda amns yzna.

13.CoenviHeHrE HICTOYHUKOB AJIEKTPUUECKON SHEPTHH B OaTapero.

14.2]1C ucTtoyHuka Toka.

15.3akon JIxxoyns — JleHna.

16.PaGoTa 1 MOIITHOCTH TTOCTOSTHHOTO TOKA.

17.TemnoBoe aAeiicTBUE TOKA.

b

®© NN

Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKpPBITO COACPKAHUE MaTepuraa

YETKO U NPABWIBHO JaHbI ONIPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHI, BEPHO
MCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PAHCC HpI/IO6pCTeHHBIC 3HaHUs.

OtMmeTka «4»

PAcCKpBITO OCHOBHOE COJIep)KaHHE MaTepHraia

B OCHOBHOM TPABWJIBLHO JIaHBI OTIPEIEICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN



OTIpE/ICIICHHS TIOHSATHI HETIOIHbBIC, JOIMYIICHBI He3HAYUTEIbHbIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOBIINE HETOYHOCTH MPH UCTIOJIb30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIICHUSIX

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MTO3HUIIHSI
MTOHHUMAFOITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe yueOHOro MaTrepuaa, HO U3JI05KeHO (hparMeHTapHo,
HE BCET/la MOCIeA0BaTEIbHO

onpeieSIeHHs] MOHSATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIhCTBA BEIBOABI U 000OIICHHS 13
HAOJIOICHUM, TOMYIIEHbI OUTMOKU MIPU UX U3TI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHM

MPABWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OIMTMOKN B ONPEICTICHUH TIOHSITHH, TPH UCTIOJb30BaHUHT
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI

JlabopaTopHast padora Ne 5

N3yyeHue 3aKOHOB MOC/I€A0BATEILHOIO0 U NAPAJIEILHOI0 COeIMHECHUS
NPOBOHUKOB

Hean paGorbl: O3HAKOMUTHCS C€ PA3NIMYHBIMU ~ METOJIAMU  U3MEpPEHUS
CONMPOTHUBJIEHUSI, U3MEPUTh BEJIIMYMHBI HEU3BECTHBIX COMPOTUBJICHUH, MPOBEPUTH
3aKOHBI MTOCJIEIOBATEIBHOTO U MapaieIbHOIO COEAMHEHUSICOTPOTUBICHUH.

IIpuGopsl W NPUHAIEKHOCTH: PEOXOPJ, MarasuH COINPOTHUBIICHUI,
PE3UCTOPBI C HEM3BECTHBIM CONPOTUBJIEHUEM, IaJbBAHOMETP, HWCTOYHHMK TOKA, KIIFOY,
peocrar.

KPATKAS TEOPUSA
B ¢usuke paznnuaroT npoBOJHUKHU MEPBOTO U BTOPOro poja. [Ipoxoxnenue Toka
B IIPOBOJIHUKAX TEPBOTO POJia HE CBSA3aHO C U3MEHEHUEM MX XMMHUYECKOW MPUPOJIbI U
3aMETHBIM [IEPEHOCOM BelecTBa. K HUM OTHOCATCS BCE METAILIBI.
B npoBogHMKax BTOPOroO poja IMPOXOXKACHHE TOKA CBSI3aHO C XUMUYECKUMHU
VU3MEHEHUSMH, BEAYLIMMU K BBIJICICHUIO COCTABIIIOIIMX 3TH IIPOBOJHUKH BEIECTB B



MECTax WX COINPUKOCHOBEHHUSA C APYTMMH IPOBOJHHMKAMHU. PacriaBlieHHBIE COJIH,
PACTBOPHI COJIEH, KUCIIOT, IIEJI0UYEH SIBJIAIOTCS] TPOBOJHUKAMH BTOPOTO POJA.

Ecmu B OJHOPOAHOM y4YacTKe LIENW CO3JaTh JJIEKTPUYECKOE I0JIE, TO B ITOM
y4acTKE€ BO3HHMKAET JJIeKTpuuyeckuil TokK. Co31aHHOE TI0JIE XapaKTEepU3yeTcs
HanpspkeHneM U, MPUIOKEHHBIM K YYaCTKy LETIH.

B pesynbrare ombiToB OM YCTaHOBWJ, YTO MpPU TOCTOSIHHON TeMIlepaType
OTHOWIEHHE HamnpspkeHuss U Ha KOHIAX MNPOBOJAHUKA K CHIIETOKA [ B HEM SIBIISCTCS
MMOCTOSIHHOM BEJIMYNHOM:

R = — = const
I cons

DTy BEJIMYMHY HA3bIBAIOT JJIEKTPUYECKHM CONPOTHUBICHUEM R ydacTka LEenu
(mpoBonHuka). CoriacHO 3JIEKTPOHHON TEOPHUM, COMPOTUBIICHHE METALTUYECKHUX
IIPOBOJTHUKOB 3JIEKTPUYECKOMY TOKY BO3HUKAET BCIEACTBUE TOTO, YTO HOCUTEIU TOKA
— BJIEKTPOHBI MPOBOJAMMOCTUA — MPU CBOEM ABUKEHUU HCIBITHIBAIOT COYIAPEHUS C
MOHAMHU KpHUCTAJIMYECKO pemeTku. [lpu 3ToM ABMXKyIIHEcs 3JIEKTPOHBI MEepeAaroT
MOHAaM 4YacThb CBOEW DJHEPruu, MPUOOPETEHHON IMpU CBOOOAHOM mpodere B
AIEKTPUYECKOM TIOJIe. DHEprus, MepeJaHHas HOHaM, IPEBpaIlaeTCsl B SHEPIHI0
OecropsIOUHOT0 KoJieOaHWsI MOHOB, T. €. BO BHYTPEHHIOI 3Hepruto. Paznnume B
COIPOTUBIICHUH PA3JIMYHBIX METAJIOB OOBSCHSETCA pa3iNuueM CPEJHUX CBOOOIHBIX
IpoOEroB AJIEKTPOHOB MU KOJUYECTBA CBOOOJHBIX 3JIEKTPOHOB B €IMHHUIIE 00beMa
MeTaIa.

Enununeit conporuBnenuss B cucteme CU  sBiusercas om (Owm), paBHBIN
CONPOTHUBJIEHUIO TaKOTO MPOBOJHMKA, B KOTOPOM IIpH HampsbkeHuu 1 B Teder Tok
cuwion 1 A. Benmumna, oOpaTHas CONPOTUBIIEHUIO, HA3bIBAETCA MPOBOAUMOCTHIO.
Enunuieil npoBOAMMOCTH SIBJIIETCS BEJIMYMHA, OOpaTHasioMmy, - cuMeHC (Cm).

JUiss  OAHOPOAHOTO  LUMJIMHAPUYECKOTO  MPOBOJHUKA  COMPOTUBIICHHUE
onpenenseTcs no Gopmyse:

R 2

S

rae [ - AuHa MPOBOAHMKA; S - TUIOIIA b TONEPEYHOI0 CCUCHHUS POBOIHIKA; P
- YJIEJIbBHOE COITPOTUBIIEHUE MaTepralia, U3 KOTOPOro U3TOTOBJIEH ITPOBOIHUK.

YucaoBoe 3HAYEHUE YIACIBHOTO CONMPOTHBICHUS £ paBHO COMPOTHUBIICHUIO
IPOBOJHMKA JJMHOM 1 M, a IUIOImaAb IOIEPEYHOro ceyenus pasHa 1 m°. Exunnna

YVAEIBHOTO COMNPOTUBIICHUSI HOCUT Ha3zBaHue «oM — MeTp» (Om*m). Benuuuna,
oOpaTHasi yAEIbHOMY COMPOTHBJICHUIO, HA3BIBACTCSH YNEIBHON TPOBOJUMOCTHIO
Marepuana:
1
g=-
D

Enununa yaensHOM IPOBOJIUMOCTH — «CUMEHC Ha MeTp» (Cm/m).

Hanuuue npumeceil B METaJNIMYECKOM MPOBOJHUKE YBEJIMYUBAET €ro YAEJIbHOE
conpoTuBieHue. B Tex ciydasx, rae TpeOyeTcss maoeCONpOTHBIICHHE MPOBOJIOB,
NPUMEHSIOTCSI  YMCThIE MeTaulbl. MeTalinyeckue CIUlaBbl MPUMEHSIOTCS IS
NOJTY4YeHHUs OOJBIINX 3HAUEHHUI COMPOTUBIICHUH.

ConpoTuBIiieHHE NPOBOJHUKOB U3MEHSETCS MPU W3MEHEHUU UX TEMIIEPaTyphl.
[Ipn yBenuyeHUM TEMIIEpaTypbl CONPOTHUBICHHE METAUIMYECKUX MPOBOJHUKOB



YBCIINYNBACTCA. 3aBHCHUMOCTbD YACIBHOTO  CONPOTHUBJICHHA OT TEMIICPATYPhI

XapaKTepU3yeTcs TeMIIepaTypHbIM KO3(p@uIreHToM comnpotuBieHuss & mgaHHOTO
1 dg
BeIlleCTBA: p dt
JIns MHOTMX TPOBOJHHMKOB (B T. 4. METAJJIOB) MPU HEOOJBIINX HHTEpBaJIax

TCMIICPATYPbl 3aBUCHUMOCTb YICIIBHOI'O COIIPOTHUBJICHUA P or TCMIICPATYPHBI
OIMChIBACTCS JUHEHHBIM 3aKOHOM:

p=po(l+at)
rae Po — ynensHoe conpotusnenue npu 0°C; ¢ — remneparypa nposoanuka, °C;

@ — cpenHui TeMIepaTypHbBIH KOA(DGUITUCHT COMTPOTHUBIICHUS JIJIsl OTIPEACICHHOTO
WHTEpBAJIA TEMIIEPATYP.

JInst TOYHBIX U3MEPEHUN MOJB3YIOTCS METOAAMU, CBOJSIIUMUCSA K CPABHEHUIO
U3MEPSIEMOr0 COMPOTUBJICHUS CO CTaHAApTHBIMU (3TamoHamu). OIHMM W3 HHUX
SBJISIETCA METOJI MOCTAa MOCTOSIHHOTO TOKa (MOCTHK YuTCcTOHA). [IpuHIMnuanbHas
cXeMa MeTOJia MOCTa ObliIa paCCMOTpPEHA BHIIIIE.

HOPAAOK BBIIIOJIHEHUSA PABOTbBI
3apanme 1. U3mepenue conpoTHBIIEHHUS PE3UCTOPA € TOMOLIBIO MOCTA
Yurcrona.

1. CoOpatb 3MEKTPUYECKYIO LIETIb [0 CXEME, IPUBEEHHON Ha puc. 1.

2. IlocraButs aBmxkOk C peoxopaa AB B cpeIHEE MOJ0XKEHNUE.

3. CGanaHcupoBaTh MOCT MOJ0OPOM COMPOTUBICHUHN Ry, Tak 4TOOBI MOKa3aHUS
raJbBaHOMETPA OKAa3aJMCh paBHBIMU HYJIO. 3HaueHUs Ry, Li, L, 3amnucaTth B
Tabm. 1.

R)( Rm

\SA
A ‘ c B

— g—[_

+ - R

4. HaiiTu HEM3BECTHOE COMPOTHUBIICHUE TIO POopMYyIIE:
Ly
R, = ng
5. tne Ly u L, — mimmHa npoBojoku peoxopaa Ha ydactkax AC u CB
cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3anectu B Tad1. 2.



6. IloBTOpUTH M3MEpEHUs yKa3aHHbIE B II. 3, 3 €lle ABa pa3a, CMECTUB JABUKOK
peoxop/a BIIPaBO U BIEBO OT CPEIHETO MOJIOKEHUA.
7. BBIUMCIUTB CpEIHEE 3HAUEHUE U3MEPEHHOTO PE3UCTOPA.

Tabnuya 1
Ng Rm, Ll, L29 Rl’ _
OmMm M M OmMm Ry,
Om
8. AHaAJIOTHYHO M3MEPUTh  CONPOTHUBJIEHHWE  BTOPOTO pE3UCTOpa U
3amucaTh OKOHYATEIbHbBIE PE3yIbTaThl B TA0. 2.
Tabnuya 2
N(—) Rm, Ll 9 L2, R27 R
Om M M Om Ry,
Om

3aganue 2. [IpoBepka 3aKOHOB MOCJE0BATEJBLHOI0 U NMAPAIETbHOIO
COCJUHEHHUH PE3UCTOPOB.
1. ITonw3ysce
COCJIMHEHUN, paccUuTaTh OOIee COMPOTUBICHHWE PE3UCTOPOB, U3MEPEHHBIX B
3alaHNH 2.
2. CpaBHUTH U3MEpEHHBIC 3HAUCHHS R, U R,qp C BEIYUCICHHBIMU. CHenaTh
BBIBOJI O BBINOJHIEMOCTH 3aKOHOB
COEIMHEHUHN PE3UCTOPOB.

bopmynamu

IMOCJICOA0BAaTCIBHOI'O )41

napajieIbHOTO

IMOCJaACAOBATCIIBHOTO MW IApaJJICIIBHOI'O

Tabnuya 3.
No R, L, Ls, Rnap_g, Rnap_’ Rnap _m>
OwMm M M OMm OMm OMm
Tabnuya 4
No R, L1, L), Rnoc 2> Rnoc » Rnoc _m >
OwMm M M Om Om OMm




KoHTpoJibHBIE BONIPOCHI
1. OOBbgcCHUTE MPUHIUI ICUCTBUS MPOCTEHIIIETO OMMETPA.
2. B 4yeM KOHCTPYKTHBHOE OTJIMYHME aMIIEpMETpa, BOJBTMETpPA, rajbBaHOMETpa
MarHUTO3JIEKTPUUECKON CUCTEMBI?
3. Kakumm mipemmymiecTBaMu 00J1alaeT METOJl OMNPEICIICHHs] COMPOTUBIICHHUS
MOCTOM YUTCTOHA [0 CPABHEHUIO C METOJIOM aMIIEpMETpa U BOJIbTMETpa?
4. Tloyemy omnOka U3MEPEHU MOCTOM YHUTCTOHA MEHBIIE, €CIUCONPOTUBIICHUE
Ry v Ry, 6u3Ku Ipyr K apyry?
[Touemy GOJILIIMHCTBO TAIbBAHOMETPOB UMEET IIKATY C HYJIEM MocepearuHe?
6. MoXHO 71 B CXeM€ MOCTa YWUTCTOHAa NPOU3BOAUTH H3MEPEHHUS, IMOMEHSB
MECTaMU TraJIbBAaHOMETP U UCTOYHUK TOKa?
7. Hapymiaercss nu paBHOBECHME MOCTa YUTCTOHA, €CIM W3MEHUTh BEIUYUHY
HaIpsHKEHUS! UCTOYHUKA TOKa?
8. BriBecTH yciioBHs paBHOBECHSI MOCTa Y UTCTOHA, UCTIOJB3Ys 3aK0HBI Kupxroda.

hd

Kontponupyemsie komnerenuuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OneHka «5» CTaBUTBCA, €CIIM yYalUMKCS BBINOJIHIAET paboTy B MOJHOM O0BEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEIOBATEILHOCTH  MPOBEACHUS  OMBITOB U
U3MEPEHUN;  CaMOCTOSITEIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOJUMBbIC
000pyZI0OBaHUE; BCE OMBITHI MPOBOJAUT B YCJIOBHUSX U PEXKHMaX, 00CCIECUMBAIOIINX
MOJIyYCHHE TPaBUIIBLHBIX PE3YyJIbTATOB U BBIBOJIOB; COOJO/aeT TPEOOBAHUS TMPABUI
0e30macHOCTH TPyJa; B OTUETE MPaBUJIBHO M aKKypaTHO BBIMOJHSET BCE 3alluCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TPadUKH, BHIYUCICHHS; TPABIIILHO BBITIONHSAET aHAIH3
IIOrPETHOCTEN.

— Omnenka «4» CTaBUTCA, €CJIM BBIIOJHEHBI TPEOOBAHUA K OIEHKH «5», HO ObUIH
JONYIIECHBI JIBa-TPH HEAoueTa, He Oojiee OAHOM HerpyO0oi OIMMOKH M OJIHOTO
HeJ0YeTa.

— Ouenka «3» craBuTCs, eciau paboTa BBHINIOJHEHA HE IMOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHONW 4YacTH TaKOB, IIO3BOJIAET TMOJYYUTh MPaBUIbHBIC pE3YyJIbTaThl U
BBIBO/IbI: €CJIM B X0JI€ MPOBEICHUS OMbITAa U U3MEPEHUM OBLITN JOMYIIEHBI OIITHOKH.

— OmeHka «2» CTaBUTCS, €ClIM paboTa BBINMOJHEHA HE IOJHOCTBIO U 00BbEeM
BBITIOJTHEHHON YacTh pabOT HE TMO3BOJIAT CHAeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

JlaGopaTopHbie padoThI

NucTpyKunoHHas KapTa K jadopaTopHoii padote Ne 6
Tema 3austus: msmeputrp DJIC u omnpeneneHue BHYTPEHHETO COMPOTHBICHHUS
WCTOYHHKA TOKA.



Ienb 3aHATHA: HAy4YUTHCS DSKCIEpUMEHTanbHO, u3MmepiaTh OJIC um BHyTpeHHee
COIPOTHUBJICHUE UCTOYHUKA TOKA.

Ilepea HayaIoM 3aHATHA HE00X0AMMO 3HATH. 3aK0H OMa 71 y4acTKa LIENH, 3aKOH
Oma 111 TOJTHOM 1eNH, KaK MOJKII0Yal0TCs B LEMb MPUOOPHI U3MEPEHUS CUJIbI TOKA U
HANPSDKEHUs, TEXHUKY 0€30MacHOCTU IpU paboTe C INEKTPUUECKUMU IICTISIMH.

ITocsie okOHYaHUSI 3aHATHA HEO0XO0AUMO yMeTb. COOMpPATh 3JIEKTPUUECKHUE LENU
napajuieIbHO  COCAMHEHHBIX  MPOBOJHUKOB, CHHMATh IOKa3aHHs MpUOOpOB,
PaCcCUUTHIBATH MOJHOE CONPOTUBIIEHUE NTAPAJUIEIIBHO COCINHEHHBIX ITPOBOJHUKOB.
O0opynoBanme: KoMIbOTEp, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.
Bo3HUKHOBEHHE PAa3HOCTH TOTEHIIMAJIOB Ha MOJIIOCAX JIFOOOTO MCTOYHHKA SIBIISCTCS
pe3yibTaTOM pAa3C/iCHUs] B HEM TMOJIOKHUTEIbHBIX W OTPHUIATENIBHBIX 3apsI0B. DTO
paszeneHue IporucxXoIuT oaroaaps padbore, CoBepiiaeMoil CTOPOHHUMU CHIIAMH.
Cuibl HESJIEKTPUYIECKOTO TTPOUCXOXKICHHUS, JCHCTBYIONINE Ha CBOOOIHBIC HOCHUTEIH
3apsiia CO CTOPOHBI HCTOYHHUKOB TOKA, Ha3bIBAIOTCSI CTOPOHHUMU CHJIAMHU.
[Tpu mepemeneHny IeKTPUISCKUX 3apsA0B 10 e MOCTOSHHOTO TOKa CTOPOHHHE
CHJTBI, ICHCTBYIOIIHE BHYTPH UCTOYHUKOB TOKA, COBEPIIAIOT padoOTy.
dusnueckas BEIWYWHA, paBHAs OTHOIICHHWIO PAOOTBI Ag CTOPOHHUX CHJI TIPU
MEepPEeMENICHIH 3apsAfa ( BHYTPM HMCTOYHHMKA TOKAa K BEJIMYMHE D3TOTO 3apsja,
Ha3bIBAETCA IEKTPOABIKYIIEH cuitoit uctounuka (31C):

Y = g= A
g

O/1C onpenensiercss paboTOM, COBEpIIIAEMOM CTOPOHHUMH CHIJIAMU TIPU TIEPEMEIICHUH
€AUHUYHOTO TOJIOKUTEIBHOIO 3apsifa. DJIEKTPOABUKYIAS Cuila, KaKk U Pa3HOCTh
MOTEHIIMAIOB, MW3MepseTca B BoibTax. UYtoObl wu3meputh JIC ucTouHuKa,
HAJI0 IPUCOCANHUTH K HEMY BOJIBTMETP IIPU PA3OMKHYTOMU IIEMH.
HcTouHuk TOKa ABISETCS MPOBOJHUKOM M BCETJa UMEET HEKOTOPOE CONMPOTHUBIICHUE,
MMO3TOMY TOK BBIAEISECT B HEM TEIUIO. DTO COMNPOTHUBICHHE HA3BIBAIOT BHYTPEHHUM
CONPOTUBJICHUEM HCTOYHUKA U 0003HAYAIOT T.
Ecnu nens pazoMkHyTa, TO paboTa CTOPOHHUX CHJI MPEBPAIAETCS B MOTEHIHATBHYIO
SHEPrUI0 HMCTOYHHMKA TOKa. [IpW 3aMKHYTOM LI€MM 3Ta MOTCHUUAJIbHAS SHEPTUS
pacxoayercss Ha paboTy MO TIEPEMEICHUI0 3apsAJ0B BO BHEIIHEW Ienu ¢
COIIPOTUBIIEHMEM R M BO BHYTpEHHEW 4acCTH LENU C CONPOTUBJIEHUEM T , T.€. € = IR +
Ir.
Ecnmn nmens cOCTOMT W3 BHENIHEM 4YacTH CONPOTHUBIEHHEM R U BHyTpeHHEHR
CONPOTHUBJIEHUEM I, TO, COTJACHO 3aKOHY coxpaHeHusi 3Hepruu, IJIC ncTOuHMKA
OyZeT paBHa CyMME€ HAampsDKEHWW Ha BHENTHEM W BHYTPEHHEM YYacTKax IIeMH, T.K.

Opy TEpEMENICHUH 10 3aMKHYTOM Wenmu 3apsii BO3BpAIA€TCid B HUCXOJHOE

e=IR+ir
MOJIOXKCHUE , rne IR — HampsbKeHWe Ha BHELIHEM YYacTKe Lenu, a lr -

HaIpsKCHUC HA BHYTPCHHCM YHACTKC IICIIN.

£
Fo
Takum oOpa3zom, I ydacTka 1emnu, coaepxkamiero 3/C: R+r




Ota (opmyna BbipaxkaeT 3akoH OMa JJisl MOJIHOW LENHU: CUJIA TOKAa B MOJHOM
ey MpsSMO MPONOPIUOHANBHA JJIEKTPOJABUKYIEH CHIIE HCTOYHHUKA M OOpaTHO
MPOMOPUMOHAIBHA CYMME COITPOTUBIICHUN BHELIHETO U BHYTPEHHETO YYaCTKOB LIETH.

YacTo MCTOYHUKU DJICKTPUUYECKOW SHEPTUU COCIUHSIOT MEXIy COo00M mis
nutanus uenu. CoeAMHEHNE UCTOYHUKOB B 0aTapero MOXKET OBITh MOCIEA0BATEIbLHBIM
Y MMAPAJUICIIBHBIM.

IIpu mociienoBaTeIbHOM  COCAMHEHMHM [BAa COCEJHUX HCTOYHHKA
COCUHAKTCH PA3HOMMEHHBIMU MOJIIOCAMM.

[TonyuuBiIasics mpu MOCIEAOBATEIILHOM COSIMHEHUU aKKyMYJIATOpHas GaTapes
UMEET Ty K€ €MKOCTh, YTO U y OJAMHOYHOIO AKKyMYJISITOpA, a HANpsSKEHHUE TaKou
aKKyMYJISITOpHOM OaTaped paBHO CyMME HanpsDKEHMM  BXOJSIIMX B Hee
aKKyMyJIITOpoB. T.e. ecliim akKyMyJsTOpbl MMEIOT OJIMHAKOBBIC HAMNPSHKEHUS, TO
HarpspkeHUe O0araper paBHO HAMPSIXKEHUIO OJJTHOTO aKKyMYJISITOpa, YMHOKEHHOMY Ha

KOJIMYECTBO aKKyMYJIATOPOB B aKKYMYJIITOPHOM Garapee.
e (o 5| R | L O | 2.

|
|

1. DJIC 6arapeu paBHa cymme IJIC OTAETbHBIX UCTOYHUKOB €= €1 + € + &3

2. O0miee CONMPOTHUBIICHHE OaTaper WCTOYHMKOB pPaBHO CyMME BHYTPEHHUX
COTIPOTUBIICHUH OTACTBHBIX UCTOYHUKOB Ioarapen= I'1 + 12 + I3

Ecnu B Gatapero cOeIMHEHBI N OJJMHAKOBBIX UCTOYHHKOB, TO DJIC Oatapeun €= ng; a

CONPOTHUBIIEHUE Tarapen= NI
e RE
3. Cuiia ToKa B TakoM 1ienu 1o 3akoHy Oma Rtnr
IIpu napa/uieJIbHOM COeIUHEHMH COEJIMHSIOT MeXKIy o000l Bce
MOJI0KUTEJIbHBIE M BCE OTPUIIATEIbHbBIE MOJIOCHI IBYX WJIH N HCTOYHUKOB.
[TapannenbHO COCIHUHSIOT TOJBbKO MCTOYHHMKHU C OJMHAKOBOM
O/IC. llonyuuBmiasics Tpu TapaJUieIbHOM COCIMHEHHH aKKyMYJISITOpHas OaTapes
MMEET TO K€ HaIpsHKEHHE, YTO My OJUHOYHOIO aKKyMyJATOpa, a €MKOCTh TaKkou
aKKyMYJISITOPHOU 0aTaper paBHa CyMME €MKOCTEH BXOJSIINX B HEE aKKyMYJISTOPOB.
T.e. ecnu akKyMyJISITOPbl UMEIOT OJIMHAKOBBIE EMKOCTH, TO €EMKOCTh aKKYMYJISITOPHOM
OaTaper paBHA EMKOCTH OJHOTO aKKyMYJISITOpa, YMHOXEHHOW Ha KOJUYECTBO

aKKyMYJISITOpOB B OaTapee.




| on— —

1. B/1C Garapen o uHAKOBBIX UCTOUYHUKOB paBHa DJ[C 0AHOTO UCTOYHHUKA. €= €= &) =

€3
2. ConpoTuBIEHUE 6aTapeH MEHBIIIE, YEM COIIPOTHUBIICHUE OJTHOI'O MCTOYHHUKA Iarapen=

ri/n

&

3. Cuna ToKa B TaKo# LienH 1o 3akony Oma ~ &+7i#

DieKTpuuecKas JHEprus, HAKOIUIEHHas B aKKyMYJISTOpHOH Oarapee paBHa
CyMMe SHEpPIHii OTHENBbHBIX AKKYMYJIATOPOB (TIPOM3BEIEHHIO SHEPTHH OTHENBHBIX
aKKyMyJIATOPOB, €CIHM aKKyMYJIATOpPbl OJMHAKOBBIE), HE3aBHCHMO OT TOTO, Kak
COEIMHEHBI aKKYMYIISATOPEI - NapajIeIbHO WIIH TOCIE0BATENBHO.

BHyTpeHHEEe CONPOTHBIEHHE AKKYMYJIATOPOB, M3TOTOBIECHHBIX MO OJHOM
TEXHOJIOTHH, IPUMEPHO 00paTHoO IPONIOPIMOHAIBHO eMKOCTH
akkyMmynsTopa. [losToMy — T.K. T[OpM  NapamiedbHOM — COEIMHEHMH  €MKOCTb
aKKyMYJISITOPHOH 0aTapen paBHA CyMMe eMKOCTeH BXOJAIIMX B Hee aKKyMyJISATOPOB,
T.€. YBEJIMUMBAETCS, TO BHYTPEHHEE CONPOTHBIIEHHE YMEHBIIAETCS.

Orcrona € =I,R, +I,r £ =1I,R, +1,r

ITockonmpky /1R =U. g I-R. =U. 10

U, +I,r =U, +I,r yyy1.v - L,r =U, - U,
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OTCIOI[a CJICAYyCT, YTO BHYTPCHHCC COIIPOTHUBJIICHUC UCTOYHHNKA TOKaA 12 - Il
(1)
a OJIC
Onpeaenenve 3[IC 1 BHYTPEHHEro CONPOTUBNEHUA oyner €=U, +L,v (2)
UCTOYHMKa TOKa
Napamerpsl TOka Lenu
BuiGepue ey A Onucanue yCTAHOBKH
MCTONHMK TOKO ; o
i I= 38) 4 BUPTYAJbHOU
ucTouwnK 2 JadopaTopHoii padoThI
* WMCTOMHMK 3
_ ACTOSHIK 4 BKCHepHMeHTaﬂbHaﬂ
_ WCTOYHWK 5 YCTaHOBKa
MpcacTraBjICHa Ha
-
L PHCYHKE. B JIEBO
BEpPXHEM Y1y

IIPEACTABICHA  IIaHENb
«UCTOYHHUK TOKa», Ha
KOTOPOU MOKHO




BBIOpAaTh OAWH M3 TSITMU UCTOYHUKOB TOKAa. BHU3Y pacmosokeH KIo4Y. KOTOPBIN
HE00X0AMMO OYyJeT 3aMbIKaTh IOCJE JKCIepuMeHTa. B kpailHeM HMKHEM MpaBoOM
yIJIy PacroyiokeH peoctar. MOXHO NepeMelarh MOJ3YHOK M MEHATh 3HA4YCHUE
conpoTuBieHusl. Vcnonws3ys TpeACTaBICHHYIO YCTAHOBKY, JOCTUTAeTCA b
MOCTaBJICHHOW JTA00paTOpHOI pabOTHI.

I11aH BbINOJIHEHHS PadOTHI
1. Ilepeiinute mo
ccouike https://www.youtube.com/watch?v=H8F2aQzK7j0 npocMoTpuTe BUIAEOYPOK
KOTOPBIN MOSICHUT, KAKUM 00pa30M MPOBOAUTCS JIabopaTopHasi paboTa B peajbHbIX
YCIIOBHUSIX.
2. Ilepeiiaute no cebuike http://mediadidaktika.ru/mod/page/view.php?1d=380
Y BBITIOJIHSANTE MOCJIEI0BATEILHOCTD IEUCTBUM, OMTUCAHHBIX HUXKE.

1.3apnaunme. Paccuumaiime 3/]C u 6uympennee conpomueieHue yenu.

1. 3amyCcTUTh BUPTYAJIbHBIA CTEH]T

2. BriOepute UCTOYHUK TOKA 1.

3. Kypcopom HaBoAMM Ha KJI¥OY U 3aMbIKAE€M 1IECTIb.

4. KypcopoM HaBOOMM Ha PEOCTAT, JBUTAEM IOJI3YHOK PEOCTaTa.

5. YcTaHoBUTE NOJI3YHOK peocTara NPUOIU3UTENBHO B CPEHEE TIOJIOKEHHUE, U3MEPHTE
cuny Toka {1 u manpsoxenue U, | 3anecute B Tabnuimy 1.

6. IlepeaBUHBTE TOI3YHOK peocTata, M3MepbTe cuiy Toka Iz u mampsxenne Us |
3aHecHuTe B Ta0IuIy 1.

7. Bpruucnure BHyTpeHHee conportuBieHue ru  I/C < mcroyHmka TOKa 1O
dbopmynam (1) u (2)

8. Pe3ynbTaThl U3MEPEHUI U BBIYMCICHUH 3auIuuTe B Tadbnumy 1.

9. BBINIOJIHUTE TaKKuE Ke JCHUCTBUS Il HCTOUYHUKOB TOKa 2,3,4,5.

Tabmuna 1.

N /o EI/I3M B I]A IZ,A U],B U2,B RIOM RZ’OM I',OM EBLILI B

10.Cnenatb BBIBO/I.

KoHTpoJibHBIE BONIPOCHI.

1.ITouemy nokazanust BOJIbTMETPA IPU PA3OMKHYTOM U 3aMKHYTOM KJIFOUE€ PA3ITUYHBI?
2.Kak noBeICUTh TOYHOCTH U3MepeHus JJ]C nctounnka Toka?

3.MoxeTe M Bbl NPEMIOKUTH Apyrue crnocoOwsl umepenus IC U BHYTpEHHEro
CONPOTHUBJICHUS UCTOYHUKA TOKa?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepnuu onenku:



— OneHka «5» CTaBUThCS, €CIIU YUAIIMICS BBINOJIHIET paboTy B IIOJIHOM 00bEME C
COOJII0IEHHEM HEOOX0JMMON MOCIEA0BATEIBHOCTH IIPOBEACHUSI OIIBITOB U
U3MEPEHHI; CAMOCTOATEIHHON PAIMOHAIIBHO MOHTHUPYET HEOOXOIUMBIE
000pyI0BaHUE; BCE OIBITHI MPOBOJUT B YCIOBUSIX U PEXKUMAaX, 00ECICUNBAIOIINX
MOJTyYeHHUE MPABUIBHBIX PE3YIbTaTOB U BBIBOJOB; COOJIIOIaET TPEOOBAHUS MTPABHII
0€30MacHOCTH TPY/Ia; B OTYETE MPABUIILHO U aKKYPATHO BBIIIOJIHSIET BCE 3aIHCH,
TaOJUIIBI, PUCYHKHU, YEPTEKHU, TpadUKU, BEIYUCICHUS; IPABUIBHO BBITOJIHICT aHATN3
IIOTPEIIHOCTEN.

— OneHka «4» CTaBUTCs, €CIIM BBIIIOJIHEHBI TPEOOBAHUS K OLIEHKH «5», HO ObUIH
JIOTYILIEHBI JIBa-TPU HEJOUYETA, HE Oosiee 0HON HErpyOol OIMOKU U OJHOTO
HEeJ04YeTa.

— OneHka «3» cTaBUTCS, €CIIU pad0Ta BHIINOIHEHA HE TIOJHOCTBIO, HO 00beM
BBIIIOJIHEHHOM 4aCTH TAaKOB, IT03BOJISIET MOJIYYUTh PABUIIBHBIE PE3YJIBTAThI U
BBIBO/JIbI: €CJIU B X0/1€ ITPOBEJICHUS OIbITA U U3MEPEHUM ObLIN TOMYLIECHBI OIIMOKH.
— OneHka «2» cTaBUTCS, €CIM padoTa BBIIIOJIHEHA HE MOJIHOCTBHIO U 00BbEM
BBIIIOJIHEHHOM 4acTH padOT HE MO3BOJIAT CIENATh NPABUIBHBIX BEIBOAOB: €CIIH,
OIIBITHI, U3MEPEHMSI, BBIYUCIEHUS, HAOIIOIEHUS MPOU3BOAMINCH HEPABUIIBHO.

JlabopaTopHbie padoThI

HNHcTpyKUMOHHAsA KapTa K JjadopaTopHoil padore Ne 7

Tema 3aHsITHS: ONIpeIeNICHNE yICTLHOTO COMPOTUBICHUS IPOBOIHUKA

Heabp 3aHATHSA: ONpeAeNeHUE YIACNBHOTO  AIEKTPUYECKOTO  COMPOTUBIICHHS
PE3UCTOPHOTO MPOBOA IO TEXHUIECKOMY METOY.

Ilepea Hayanom 3aHATHS HEOOXOAUMO 3HATH: YTO TAKOE YJEIHHOE COMPOTUBIICHUE
U OT Y€ro OHO 3aBUCHUT; 3HATh MPUHIIUI JEHCTBUE U3MEPUTEIBLHBIX TPUOOPOB.

IMocie oxkoH4YaHUsI 3aHATHSL HEOOXOAMMO YMeThb: BBIUUCIATH  YACJIBHOE
COMPOTHUBJICHUE MPOBOAHUKOB ISl PA3JIMYHBIX METAJIOB.

Oo6opynoBanme: koMinbloTep, MHTEpHET, UHCTPYKIIMOHHAS KapTa.

Conepixkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIFOTCS JIJIsl U3MEPEHUS DJIEKTPUUYECKUX BEJIUYUH,

Ha3bIBAIOTCS
y W DJICKTPOU3MEPUTEIHLHBIMU
npudbopamu.
ob Cy1iecTByrOT 0oJIbIIIOE
& A npesesn
\>>> iniepersKOTHIECTBO Pa3IMYHBIX
1 AIEKTPOUZMEPUTETHHBIX TPHOOPOB.
éS v
el e - @l | ITo TIPUHIIAITY EWCTBUS
. DJICKTPOU3MEPUTECIBHBIC npuoOopsI
- - MOAPA3JCISAIOTCS  HA  CIIEIYIOIINE

OCHOBHBIC THUIIBI:
cucrema 1
npubopa

[TpuGopsr

Kjacc
TOYHOCTH

MaFHHTOBHGKTquCCKOﬁ CHCTCMBbI O



, OCHOBAHHLIC Ha IIPHUHIOUIIC BSaHMOHCﬁCTBHH KaTymlKpu C€ TOKOM MW BHCHIHCTO
MAargmMTHOI'O ITI0JIsA, CO31aBacMOI'0 IIOCTOSIHHBIM MarouTOM.

2. HpI/I60pBI SHCKTPOHHHaMquCKOﬁ CHCTCMBI $ , OCHOBAHHBIC Ha ITPHUHIIUIIC
QJICKTPOAMHAMHUYICCKOI'O BSaHMOHGﬁCTBHH ABYX KaTyIICK C TOKaMH, U3 KOTOPBIX OJHA
HCIIOJIBMIKHA, a Apyrasd IMoABUKHA.

3. IIpubophl IIEKTPOMArHUTHOW CHCTEMBI { , B KOTOPBIX HCHOJIB3YETCS
MIPUHIIUIT B3aUMOJICVCTBUS MArHUTHOIO TMOJISI HEMOJBWKHOW KATYIIKH C TOKOM H
MOJBM>KHOM KEJIC3HOM INIACTUHKY, HAMAarHUYEHHOUW 3TUM IOJIEM.

4. TennoBble W3MEpPUTENbHBIE MPUOOPHI, HCIONB3YIOIMIKUE TEIJIOBOE JCHCTBHUE
ANEKTPUYECKOTO TOKa. Harperas TOKOM MNpOBOJIOKA YJUIMHSETCS, MPOBHUCAET, M
BCJICJICTBUE ATOT0 TMOJBHUXHASA YacTh MpUOOpa MOIydyaeT BO3ZMOKHOCTh MOBEPHYTHCA
M0J1 IEHCTBUEM MPY>KUHBI, BEIOUparoiiei 00pa30BaBIIyIOCs CIA0WHY MPOBOJIOKH.

5. IlpuGopsl HMHIYKIMOHHON CHUCTEMBI Ch , OCHOBaHHbIE Ha MpPHUHIIMIIE
B3aMMOJECHCTBHS BpaIAlOIET0Csl MArHUTHOTO MOJISL ¢ TOKAMU, MHAYKTUPOBAHHBIMU
3THUM I0JIEM B MOJIBH’KHOM METAJUIMYECKOM LIMJIMH/IPE.

X

6. ITpuOopkI 37EKTPOCTATUIECKON CUCTEMBI # , OCHOBAHHBIC Ha MPUHIIUIIE
B3aMMOJICHCTBHSI ~ TOJABIKHBIX W HEMOJABMKHBIX  METANTMYECKUX  ITUIACTHUH,
3apsHKCHHBIX PA3HOMMEHHBIMU YJICKTPUUYECKUMHU 3apsIaMHu.

7. Ilpubopbl TEPMORIEKTPUUECKOW CHUCTEMBI, MPEICTABISAIOMNUE COOOM
COBOKYITHOCTb TEPMOIIaphl C KaKUM-JTHOO UYYyBCTBUTEIBHBIM MPHOOPOM, HAMpUMED
MAarHATORJIEKTPUYECKON CHUCTEMBI. M3MmepsieMblil TOK, NPOXOAsS 4Yepe3 TepMomnapy,
CHOCOOCTBYET BO3HHKHOBEHUIO TEPMOTOKa, BO3/ICICTBYIOILIETO Ha
MarHuTOJICKTPUUSCKUIN TTPUOOP.

8. Ilpubopsl BHOpAllMOHHOM CHCTEMBbI, OCHOBAHHBIC Ha MPHUHIUIIEC
MEXaHUYECKOTO pe3oHaHca BuOpupyroomux Tteia. [lpu 3agaHHON wyacToTe TOKa
HauOosiee HMHTEHCUBHO BHUOpPUPYET TOT U3 SKOPHbKOB JJIEKTPOMAarHuTa, IMEepUOJ
COOCTBEHHBIX KOJIEOAHUN KOTOPOTO COBIAIAET C MEPUOJAOM HABSI3aHHBIX KOJICOaHUH.

9. DneKTpOoHHbBIE U3MEPHUTENIbHBIE MPUOOPHI - MPUOOPHI, U3MEPUTENbHbIE LEMH
KOTOPBIX COJAEPXKAT SJEKTPOHHBIE dJeMeHThl. OHM HCIONB3YyeTCs IS M3MEpPEHH
MPAKTHYECKH BCEX DJIEKTPUUECKHX BEJIMYMH, a TaKKe HEIIEKTPUUYECKUX BEJHYMH,
peBapUTEIHLHO MPEOOPA30BAHHBIX B AJICKTPUUECKUE.

[Io Tumy OTCYETHOTO YCTPOWCTBA pa3IUYarOT aHAJIOTOBBIE U ITHU(POBHIC
pUOOPBHI.

XapakTepucTHKHU JIEKTPOU3MEPHUTEIbLHBIX PUOOPOB.

IIpenesom  u3MepeHUs IEKTPOU3MEPUTEIHLHOTO  MpUOOpa  Ha3bIBAETCS
MaKCUMaJbHOE 3HAaYeHHE HU3MeEpsAeMON (DU3MUECKONM BEIUYUHBI Xpqy, KOTOPOE
BBI3bIBACT OTKJIOHEHHUE YKa3aTessl MIKaIbl IpuOopa Ha BCIO LIKATY.

YyBCTBUTEJIBHOCTD S — 3TO CIOCOOHOCTH MPUOOpa pearupoBaTh Ha U3MEHEHUE
U3MEpSEMOM BEIMYMHBI, T.€. BEIMYMHA, KOTOpas MOKAa3bIBACT, HA CKOJIbKO JEJICHUMN
An mepeMeniaeTcsi ykasaTelb nOpubopa NpU HU3MEHEHHWU 3HAUYCHUS H3MepsSeMOil
BEJIMYMHBI Ax Ha €TUHULLY:

Ar?

Ss=""
AX



EauHumel m3MepeHus YyBCTBUTEIBHOCTH 3aBHCHT OT poja H3MEpSIeMOu
BenuuuHbl (1en/B, nen/A v T.1.).

Ilena fejeHusi YUCICHHO paBHA 3HAYCHUIO W3MEPSEMON  BEJIMYHHBI X,
BBI3BABIIICH OTKJIIOHEHUE yKa3aTells MpUOopa Ha OJTHO JISJICHUE IIIKAJIbI:

C==
1,

Llena nenenus m3mepsiercs B B/men., A/nen. u T.4. LleHa neneHuss — 3TO KOJUYECTBO
U3MEPSIEMOM BEITMYIHMHBI, IPUXO/ISINEScs Ha OJHO JeJICHUE IIKaIIbI MpUoopa.
IIpuBeaeHHON MOTrPENIHOCTHIO PUOOpPa HA3BIBAETCS OTHOIICHHWE a0COJIOTHOM
MOTPEITHOCTH K HamOOIbIIEMy BO3MOXXHOMY OTKJIOHEHHIO TOKa3aTessl Mpuodopa
(HOMUHAJTLHOMY TTOKa3aHUIO TPUOOpa):

yZi[ AX] 10@%

Knax :

B nannoii paboTe HaXOAUTCS yAEIbHOE COMPOTUBIICHUE MPOBOIHUKA. DIEKTPUUECKOE
COTPOTHUBIICHUE XapaKTEPU3yeT MPOTUBOJCUCTBHE MPOBOJHUKA MPOTEKAHUIO TOKA.

U

R==

I[JIH IMIOCTOAHHOI'O TOKa COIJIACHO 3aKOHY OMa 7
/
. =
JIns 0THOPOAHOTO MPOBOIHUKA C TIONIEPEYHBIM CEUEHUEM S JJTMHOM [ S

R-S

=T
OTKY/1a MOJIyYUM (1)
YaenpHOE JJIEKTPUUYECKOE COMPOTHBIICHHE p SABISETCS XapaKTEPUCTUKOW MaTepuaia
npoBogHUKa. OHO Tak)Ke 3aBUCUT M OT TEMIIEPaTyphl MPOBOJIHHUKA, COTJIACHO 3aKOHY:

0 =p,1+ad ,

rae 2 U £ - COOTBETCTBEHHO YelbHBIE CONPOTUBIEHMs mpu Temneparypax 0 °C
u t°C, & — temmeparypuslii Kod>pduuuent conporusienus. s meramios a 0, T.e. ¢
MOBBIIIICHUEM TEMITEPaTypPhl COPOTHRIICHHE METAIJIOB YBEIIMUNBACTCS.
VYaenbHOE COMPOTUBICHHE PE3UCTOPHOTO MPOBOAA HA OCHOBAaHUH OIPEACTUTCS
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Onucanue yCTAHOBKH BUPTYAJIbHOM JIa0OPATOPHOM padoThI
OKcnepUMEHTAIbHASI YCTAaHOBKA IPEICTABIIEHA HA PUCYHKE. B JIeBOM HWXHEM yTIily
pacnoJioKeHa IaHeNb «IapaMeTpbl YCTaHOBKW», MOXXHO YCTaHOBUTH CIEIYIOLIUE
napamMeTpbl Takuhe, KakK JJIMHY AaKTUBHOM YacTH MPOBOJHHKA, €ro JHaAMETP,
BHYTPEHHEE CONPOTUBJICHUE aMIlepMeTpa, MNpou3BojbHO. CHpaBa pacnoyioxeHa
NaHelb «MaTepual IPOBOJHUKA», 0 KOTOPOM MOKHO BbIOpaTh MaTepHUall: HUXPOM,
(dexpenb, MaHTaHUH, KOHCTaHTaH. C MOMOIIBIO AHENIN «JIMHEHKa» MOXXHO U3MEPUTH
JUIMHY TPOBOAHMKA. McCIonb3ys MNpEACTABICHHYIO YCTAHOBKY, JOCTUIAETCS LEJb
IIOCTaBJIEHHOW J1a00paTOPHOM pabOTHI.

I11aH BbINOJIHEHUsS PA0OTHI
1. ITepeitnute no cebiike https:/ www.youtube.com/watch?v=g87ZvZSwnAmM
MPOCMOTPUTE BHUACOYPOK KOTOPBIM TMOSICHUT, KakuM o0pa3oM MPOBOAUTCS
nabopatopHas padoTa B peasIbHbIX YCIOBUSIX.
2. llepeiingute no cepuike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBIMNOJIHSWTE MOCJIEN0BATEIBHOCTD JEUCTBUM, OMIMCAHHBIX HIXKE.

1. 3apanme. Paccuumaiime yoenvHoe conpomueneHue HUXpoma, expeis,
MAHZAHUHA, KOHCMAHMAHA.

1. 3anmycTUTh BUPTYaIbHBINA CTEH], BRIOEPUTE MaTepuall IPOBOJHUKA HUXPOM.
2. YCTaHOBUTh, B COOTBETCTBUM, C BAPMAHTOM COBIIAQJAIONIEM C TIOocieqHer nudpoi
M0 CIHUCKY TPYIIbl, OH HAXOAUTCA B KOHIIE JOKYMEHTA, JJMHY aKTUBHOM 4YacTu
MPOBOJHUKA [, €ro quaMeTp d, a TaKKe BHYTPEHHEE CONPOTUBIICHUE ammepMeTpa Ry.
3aHecTH TU JaHHbIC B Ta0IuIy 1.
3. IIpu nmoMoum peryasaropa TOKa yCTAHOBUTh MTPOU3BOJILHOE 3HAYEHUE CUJIbI TOKA I4.
3anucath B Tabiauiy 1 cooTBeTCTBYIOIIEE eMy HampsikeHue Usp.
3. AHaAJOTUYHBIE U3MEPEHUS, ONTMCAHHBIE B 1.3, MPOBECTHU JJIsl HECKOJIBKUX 3HAYEHUM
CHUJIBI TOKA.
4. Tlo panHbiM Tabmuibel | paccuuTarh BEJIUYUHY YJEIBHOTO COMPOTHUBIICHUS
npoBoAHUKA o Gopmysie (2).
5. Paccuurarh aOCONIIOTHYIO M OTHOCUTENbHBIE MOrPEUIHOCTH HM3MEpPEHUM
(npunosxenue 1).
6. BoIoTHUTH aHATOTUYHBIE NEUCTBUS s (DeXpeib, MAaHTaHWHA, KOHCTAHTaHA.
Tabmuma 1

No I, A U,B p, OM-MM*/M | ITapameTphl
1 IaMETpP IPOBOJHUKA!
) d=...MM

JUTMHA aKTUBHOM 4acTu:
3 [=....Mm

101 CCUCHUS
Cpeanee ITPOBOJIOKH:

S :ﬁ = MM

4
BHYTPEHHE COIPOTHUBIICHHE




amIepmeTpa
Ra=...... A

6. Cuenaite BBIBO/I.

KoHnTposibHbIe BOPOCHI
1.0T1 KakuX BEIUMYHH 3aBUCUT IEKTPHUUECKOE CONPOTUBIIEHUE IPOBOJHUKA?
2. Yxaxute QopMyiy /Ui pacuera COMPOTUBICHUS MO pa3MepaM MPOBOIHUKA.
3.0T KakuxX BEJIMYMH 3aBUCUT yJIETBHOE COIIPOTHUBIICHUE MPOBOIHUKA?
4. HazoBuTe METOABI U3MEPEHUN COMPOTUBIICHHS ITPOBOIHHKA.
5. 3amumure GopMynbl IS ONPENEICHUS CONPOTHUBJICHHS MPOBOJHUKA B
TEXHU4YECKOM MeToze? Kakne BeNMUYnHbI U3MEPSIOT B 3TOM METOAE?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onieHku:

— OneHka «5» CTaBUTBCA, €CJIHM YYaIIMKCA BBIIOJHIET padOTy B MOJHOM OOBEME C
COOJIIOZICHUEM  HEOOXOJMMOM  TOCJIEeIOBATEILHOCTH  IPOBEJACHUS  OMNBITOB U
U3MEPCHUI;,  CaMOCTOSTCIIBHOW  palMOHAJbHO  MOHTHPYET  HEOOXOIUMBIe
00OpyZ0BaHUE; BCE OIBITHI MPOBOAUT B  YCIOBHUSAX U PEXKHMaX, 00CCIECYMBAIOIINX
MOJIYYCHUE TIPaBUJIBLHBIX PE3YJIbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30macHOCTH TPyJa;, B OTUETE MPaBUJILHO M aKKypaTHO BBIMTOJHSET BCE 3allvCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; TPABIIILHO BBITIONHSAET aHAIHN3
ITOrPETHOCTEN.

— Omnenka «4» CTaBUTCA, €CJIM BBINOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JTOMYIICHBI JIBa-TPH HeJodeTa, He Oojiee oaHON HerpyOol OIIMOKM W OJHOTO
HeJloueTa.

— Omnenka «3» cTaBuTCsA, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEeM
BBITIOJIHEHHONW YacTH TaKOB, TIIO3BOJIIET TMOJYYUTh TMPABWIbHBIC PE3YJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUH ObUTH JOMYIIIEHBI OITHOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBIMOJHEHA HE IOJHOCTBIO U 00BbeM
BBITIOJITHCHHON 4YacTH pPabOT HE IO3BOJIAT C/eiaTh IPABUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPON3BOMINCH HETIPABHIIBLHO.

JlabGopaTopHbie padoThI

JlaGoparopHnasi pabGora Ne 8
UccienoBanue 3aBUCMMOCTH TEMIIEPATYPbl HUTH JIAMIIbI HAKAJIUBAHUSA OT
HANPSKEHUs HA eé 3a:KuMax
Heanb paGoTbl: pU yCIOBUSX CBEUEHUS HUTH HAKAIMBAHUS OIpPEACIIUTH €€
TEeMIIepaTypy.



IIpubopsl M NpPUHAMJIEKHOCTH: JamMna HakanuBaHua 220 B Ha moxactaBke,
BosbTMETp 220 B, ammepmerp 1A, perynupyemsbiii ucTouHuK nutanus 1 — 220 B,
OMMETp, COCTMHUTEIbHBIE MPOBO/IA.

Kparkas reopus

DKCliepUMEHTallbHasl MPOBEepKa Hanboyiee pacHpOCTPAHEHHBIX OBITOBBIX JIAMII
HaKaJauBaHUs MOIIHOCTHIO 25, 40, 60, 75, 100 BT nmoka3bIBaeT, 4TO UX CONPOTUBJICHUE
B xosoaHoMm coctossuuu nipu 0 °C cocrtaBnser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Om, cooTBeTCTBEHHO. Torjga OTHOIIICHHE
«TOPSYETO» COMPOTUBIICHUS K «XOJIOJHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpenHeM oHO coctaBigeT 12,5. Jlamnbl HakaJIMBaHUS
MoiHocThI0 100 BT ¢ 2010r. He BhIMyCKarOTCH.

B pesynpTaTe n1amia HakaJuBaHUS MPU BKIIOYCHUH Pad0TACT B SKCTPEMAIbHBIX
YCIOBUSX TPH TOKAaX, KOTOpPHIC IMPEBBINIAIOT HOMHUHAJIBHBIA, YTO NPUBOJIUT K
YCKOPEHHOMY M3HOCY HUTH Hakaja U MPeXICBPEMEHHOMY BBIXOAY JIAMITbl U3 CTPOS,
OCOOCHHO TMpU TMPEBBIICHUSIX HanpsbDkeHUs B nuTaomieil cetu. Ilociegnee
00CTOATENILCTBO TIPU  JJIUTENIbHBIX TMPEBBIIICHUSIX HANPsDKEHUST OTHOCUTEIBHO
HOMHUHAJIBHOTO IPUBOAUT K PE3KOMY COKPAIICHUIO CPOKA CITY>KOBI JIAMIIBI.

Cpok city»0bI JJaMITbl HaKaJIMBaHUSI KOJEOJIETCS B IUPOKUX Mpejenax, IoTOMY
YTO 3aBUCHT:

- OT KauecTBa COCIWHEHHI B HJIEKTPONPOBOJKE M CBETHJIBHHUKE, . OT
CTAOMILHOCTH HOMHUHAJIBHOTO HAIIPSKEHUS,

- OT HaJIM4YMsl WM OTCYTCTBHUS MEXAHMYECKMX BO3JCUCTBUM Ha Jammy,
TOJIYKOB, COTPSICEHUH, BUOPAIIHiA;

- OT TEMIIEPATypPbl OKPYKAIOILIEH CPEIbI;

- OT THUIIa MPUMEHEHHOT'O BBIKJIFOYATENS U CKOPOCTH HapaCTaHUsI BEJTMYUHBI
TOKa IPpH T0jIaue MUTAHUS HA JaMITY.

[Ipy mpomomKUTENBHON paboTe JIaMIbl HAaKaJIWMBAHUS €€ HUTh Hakala TOJ
BO3J/ICHICTBUEM BBICOKOM TeMIEpaTyphbl HarpeBa MOCTEINEHHO UCTIapSIETCsl, YMEHBIIASACh
B JIMaMeTpe, pBETCs (MIEperopaer).

UemMm BbIllIe TEMIIEpaTypa HarpeBa HUTHU Hakaja, TeM OOJIbIIIE CBETa M3JIy4yaeT
namra. [Tpu 3ToM MHTEHCHUBHEE MPOTEKAET MPOIECC UCTIAPEHUS HUTH, U COKpaIaeTCs
CpPOK CiIyxkO0bl jammbl. [loaToMy st naMn HakKaJdWMBaHUS YCTAHABIMBAETCS Takasl
TeMmrepaTypa Hakajla HUTH, IPU KOTOPOil oOecrieuynBaeTcs HE0OX0AuMasi CBETOOT/1aua
JIaMTIBI U OTIPeieNIeHHAs TTPOIOJDKUTEIILHOCTD €€ CITY>KOBI.

Cpennsis poJAOJDKUTEILHOCTh TOPEHUS JIaMITbl HaKJIMBAaHUS MPU PACUCTHOM
Hanpsbkenud He npesbiiaetr 1000 gacos. [Tocne 750 yacoB ropeHus CBETOBOM MOTOK
CHUXaeTcs B cpeiHeM Ha 15%.

Jlammibl HaKaTMBAHUS OY€Hb YYBCTBUTEIIBHBI JaK€ K OTHOCUTEIILHO HEOOIBIIINM
MOBBIIICHUSIM HAPSHKCHUS: TIPU TTOBBIIIICHUH HAMPSHKEHUS BCETO HA 6% CPOK CITy>KObI
CHWKaeTcss BaBoe. I[lo 92Tolf mpuyuHE JIaMIbl HaKaJdWBaHMS, OCBEIIAIOIINE
JISCTHUYHBIE KJIETKH, IOBOJBHO YaCTO MEPEroparoT, TaK KaK HOYBIO DJIEKTPOCETh MaJIO
Harpy>keHa v HanpsiHKEHUE TTOBBIIIEHO.

CornacHo KJIACCMYECKOM D3JIEKTPOHHOM TEOPUM METATMYECKHE IPOBOIHUKH
UMEIOT KPUCTALTNYECKYIO CTPYKTYPY. B y31ax Kpuctaminyeckoi permeéTku HaXoasaTCsl
MOJIOKUTENIBHBIC HMOHBI, @ B MPOCTPAHCTBE MEXAYy HOHAMH HMMEIOTCS CBOOOJHBIC



"

JIEKTPOHBI,  KOTOPBIE  COCTaBJIAKOT  '"AJIEKTPOHHBIM  ras",  3aloJIHSIIOLIUN
KPUCTAIUIMUECKYIO0 pemérky. CBOOOIHBIE JJIEKTPOHBI, KaKk M MOJIEKYJbl Tas3a,
COBEPILIAIOT Xa0THYECKOE OECIOPSA0YHOE IBHX)KEHHE, CKOPOCTh KOTOPBIX 3aBUCHUT OT
TeMriepaTypbl. IIpy 3TOM KaKIplii ONMKMCHIBAET CIIOXKHYIO TPACKTOPHIO, MOJAOOHYIO
TPACKTOPUHM MOJEKYJbl ra3a WM YacTHIIbI, COBEPINAONIEH OPOYHOBCKOE JIBHKECHHE
(puc. 1).

BcenenctBue 6eciops04HOCTH TEILIOBOTO JBUKEHHS KOJUYECTBO 3JIEKTPOHOB,
JIBUKYIINXCA B JIFOOOM HAIpaBJICHWHU, B CPETHEM BCETJa PaBHO YUCIY DJIEKTPOHOB,
NEPEMEIAOIINXCST B NPOTUBOIOJIOKHOM HamnpasieHuH. llo3ToMy, B OTCYyTCTBUM
BHEIIHETO TIOJIs, CYMMapHBIA 3apsji, NEPEHOCUMBIH JJEKTPOHAMU B JIIOOOM
HaIIpaBJICHUH, PABEH HYJIO, T.€. B METAJJIE HET AIEKTpUUECKOro Toka. [Ipu coznannn
Pa3HOCTM TOTEHIHMAJIOB HAa KOHIAX METAJUIMYECKOIO IPOBOJHUKA, B IPOBOIHHUKE
HOSIBJIIETCA DJIEKTPUUECKOE TM0Je, MOJ JEHCTBHEM KOTOPOTO 3JIEKTPOHBI OOpPETyT
YAaCTUYHO  YNOPSJOYECHHOE JBWIKEHWE B  HANPABICHUHU, IPOTHUBOIIOIOKHOM
HaIpaBJIEHUIO MOJIS (T.K. AJIEKTPOHBI 00JaAal0T OTPULIATENBHBIM 3apsaaoMm). [loaTomy
IpU HAJIWYUU BHELIHErO MOJIA (DPAKTUYECKOE ABMXKEHHE 3JIEKTPOHOB MPEICTABISET
co00il CymMMy OECHOpAIOYHOIO0 M YHOPSAJOYEHHOIO JBHKEHUW, YTO MPUBOAHUT K
NOSIBJIEHUIO NIPEUMYIIECTBEHHOI'O HANPABJICHUS JBUKEHUA. KONMUecTBO 3JIEKTPOHOB,
JOBIKYIIMXCA TPOTHUBOMOJOXKHO TONI0, OyAeT Oojblle KOJWYECTBA 3JIEKTPOHOB,
NepeMENaloNIMXcsl B HAMpaBJIE€HUW TIOJsI, CIIEIOBAaTEIbHO, BO3HUKAET IIEPEHOC
AIIEKTPUYECKOr0 3aps/ia B HANpPABJICHHH, IPOTHUBOIOJIOXHOM IOJK0, KOTOPBIA U
Ha3bIBAIOT JJIEKTpUUEeCKUM TokoM. Ha puc.10 mpencraBieHa TpaeKTOpUsl JBUKEHUS
AJIEKTPOHA B MPUCYTCTBUU JIEKTPUYECKOTO ITOJIS.

[Ipy HanuMuuy MOJIA HA KAXKABIM JJIEKTPOH ACHUCTBYET CHUJIA PAaBHAS €U, IOJ
JIEVUCTBUEM KOTOPOU DJIEKTPOH JABUXKETCS YCKOPEHHO. [Ipu cBOeM JBMXKEHUH 3JIEKTPOH
CTJIKMBACTCA C MOHAMM KPUCTAJUIMYECKOW pemeTKd. B MOMEHT ynmapa 3JIeKTpoH
OTJAeT 4YacTh WJIH BCIO PHEPrur0 moHaMm. Ilocie 3Toro cHoBa MOJ JIEWCTBHEM CHI
AIIEKTPUYECKOT0 TMOJS YCKOPSAETCs, YBEIUYMBAET CBOI CKOPOCTh M CHOBa IpHU
CJIEIYIOLIEM COYJAPEHUU C MOHOM OTJAET CBOKO SHEPTUI0 OCTOBY KPHUCTALTMYECKON

X Pl
Al

Puc.1. TpaexkTopus NIBWXKEHHs JIEKTpoHA: a) 0e3 mojs; 0) B AJICKTPUUSCKOM
T10JIE€ HANPSIKEHHOCTHIO E.

DHeprusi, NepeaHHas MOHAM KPUCTAJUTMYECKOM pEIIeTKU, TMpeBpaliaeTcs B
HHEPrUI0 OECHOpAIOYHOIO KO1e0aTeIbHOTO JIBUJKEHHUS HOHOB, T.€. B TEIUIO. JTH
CTOJIKHOBEHHMS MPUBOAAT K 3aTPYAHEHUIO HAIPABIECHHOIO JBWKECHUS IJIEKTPOHOB, K
CO3JIaHUI0 COMPOTUBIICHHS. C TOUKM 3pEHUS KIIACCUYECKOM JIEKTPOHHOM TEOpUU J1Ba
daktopa: 1) ywacTue DdJIEKTPOHOB B XAOTHYECKOM [BIDKCHMHM (Hapsiay cC
HaIpaBJeHHbIM) U 2) HAJIMYKE COYNAapEHUM AJIEKTPOTEN C MOHAMHU KPUCTANIMYECKON



1.

2.

pPELIETKM BOCIPUHUMAETCS KaK dJIEKTPUUYECKOE COMPOTHUBJICHHE MPOBOIHUKA
AIEKTPUUECKOMY TOKY.

C yBenuyeHueM TeMIlepaTypbl BO3pacTaeT CKOPOCTh XaOTHYECKOrO JIBHXKECHHS,
a TaKKe YHCIIO COYJAPEHUN 3JIEKTPOHOB, YTO JOJDUKHO NPHBECTH K YBEIMYECHHIO
CONPOTHUBJIEHUS TPOBOJHUKA.

OKCHNEpPUMEHTAIBHO  YCTAHOBJIEHO, 4YTO JUII  METaUIOB  YBEJIMYCHHE
CONPOTHUBJIEHUS C TEMIEPATYPON BBIPAKAETCS 3aBUCUMOCTBIO:

R, =R,(1+ at) (1)

rne Rp) — comporuBieHHMe npoBoaHMka npu temmneparype 0°C, R, —
COMPOTHUBJICHUE MPOBOJHHUKA TPU TeMIlepaType f, (X— TEPMUUYECKHN KOdPPUIUEHT
CONPOTHUBJICHUSI JAHHOTO METAJJIa, OH IOKAa3bIBAET HA KAaKyK YacTb H3MEHSACTCS
COIIPOTHBJIEHUE TIPOBOIHKKA IIpH Harpese ero Ha 1°C. YV umMcThIX METauIoB mopsaka

107 1/ Irpaayc |y cruiaBoB MeHble. Y BoJibpama, U3 KOTOPOTO M3TOTOBJIECHA HUTh
rcclieayeMoit tamisl 4,8 1073°C ..

N3 gopmyinbl (1) MOKHO ompeNeauTh TEMIEPATypy pPacKaaEHHOW HHUTH, €CIU
U3BECTHBI €€ CONMPOTUBIICHUE R, IpU 3TOM TeMIepaType U COPOTUBIIEHUE HUTU Ry ipu
temneparype 0°C:

t _ Rt_Rﬂ
aRq (2)

IHopsinok BbINOJIHEHHs PpadOThI

Homunanenas [Hanpsixenue Temiie-
MOIITHOCTD U, B Cumna paTtypa
MoIHOCTh ConpoOTHUBJIEHUE
No JIAMITBI, TOKa B ’ P Hakaja
P B notpebsiemMasl |[HUTH Hakana R;,
onbITall’, BT iramMIie . t,
imammnoii P, Bt |[Om
I, A 0
C

H3MephTe 2MeKTpUIecKoe COMPOTUBIICHUE HUTH JIaMITbl HAKAJTMBAHUS TTPH KOMHATHOM
TEMIIEPAType C TIOMOIIBIO OMMETDA.
CobepuTe 37IeKTPUUYECKYIO IIETIh COITIACHO CXEME:



Puc. 2. Cxema ycTaHOBKH

2. Breraucnure 3HaueHUE Ry DIEKTPUYECKOTO CONPOTUBIICHUS HUTH JIAMIIBI
npu 0 °C. Tepmuueckuii KOIQPHUIMEHT o DISKTPUUYECKOTO COMPOTHUBICHUS
BOJIb(ppamMa mpu 3HaYCHUSIX Temrepatypsbl, ommu3kux k 0 °C, paBeH mpUMepHO
4,8:103°C ",

3. [TonkitounTe YCTAaHOBKY K MCTOYHHMKY NMHUTaHUS, COOTOAAS MOISPHOCTD.
M3meppTe crily TOKA B LIENU IIPU pa3HbIX 3HaYeHUAX U Ha KOHLAX HUTU HaKAJIMBaHUs
JIaMIIbl OT MUHUMAJIBHOTO CBEYEHMS 0 MAKCHUMAJIBHOIO. BBIUKCINTE DIEKTPUUECKOE
COIPOTHUBIICHUE R; HUTHU JIaMIIbI B HATPETOM COCTOSIHUU:

R, = 7
4. [Io HaWAEHHBIM 3HAYEHHUSM DJIEKTPUYECKOTO CONPOTUBIICHUS HUTHU JIaMIbl Ry,

R, W WU3BECTHOMY 3HAYEHUIO TEPMUYECKOr0 KOA(PPHUIIMEHTa HIEKTPUUYECKOTO
CONPOTUBJICHUSI BOJb(paMa BBIUMCIUTE TEMIEpaTypy ! HUTHU JaMIibl 10 ¢dopmylie
_ Rt—Rg
B @Ry |
5. OueHnTe TpaHUIBl MNOTPEIIHOCTEN W3MepeHuil. Pe3ynbTaThl U3MEpeHUN U
BBIYHCIICHUN 3aHECUTE B OTYETHYIO TaOIUILy.
6. [TocTpoiiTe rpadmk 3aBUCUMOCTH TEMIIEpATypbl HUTH HAKaJTWBAaHUS OT
HaNpsHKEHUS Ha €€ 3aKUMax.
7. Cremalite BBIBOJI.

KoHTpoJsbHBIE BONIPOCHI

1. [louemMy »3JEKTpUYECKOE COMPOTUBICHUE METANIOB 3aBUCUT  OT
TeMnepaTypbl?

2. KakoBbl OCHOBHBIE HMCTOYHUKH TOTPEIIHOCTEH H3MEpPEHUN B JaHHOM
DKCIEPUMEHTE?

3. [Touemy B naHHOI paboOTe 3MEKTPUUECKOE CONMPOTUBICHUE HUTU JIAMIIBI
Opu KOMHATHOW TeMIEpaType MOXKHO CUYUTaThb MPUOJU3ZUTEIBHO pPABHBIM €€
ANEKTPUUYECKOMY cornpoTuBieHuto mpu 0°C?

Kontponupyemsbie komnerenuun: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; T1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:



— OuneHka «5» CTaBUTHCA, €CIIM YYalllUKCs BBINOJHIET padOTy B MOJIHOM OOBEME C
COOJIOJIEHUEM  HEOOXOAMMOW  IOCJENI0BATEIbHOCTH  IMPOBEAEHUS  ONBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEO0OXOAUMBIE
000py/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUSAX U PEKMMaX, 00ECIIEUMBAIOIINX
MOJTy4YeHUE TMPaBWIBHBIX PE3yJlbTaTOB U BBIBOJOB; COOMIOAAET TPEOOBaHWS MPaBUI
0e30MmacHOCTH TpyZa; B OTYETE MPABUJIBHO M AKKypaTHO BBIMOJHSIET BCE 3allUCH,
TaOJUIBI, PUCYHKH, YEPTEKH, TPAPUKHU, BEHIYUCICHHUS; MPABUIHHO BBIMOIHIET aHAIN3
MOTPEIIHOCTEM.

— OueHka «4» CTaBUTCS, €CJIM BBINOJIHEHBI TPEOOBAaHUS K OLIEHKH «5», HO ObLIN
JOTYIIEHbl JIBa-TPU HEJouYeTa, He Oojee OAHONM HerpyOoill omMOKM U OJHOTrO
HeJ04YeTa.

— OueHka «3» craBUTCA, €clid padoTa BBINOJIHEHA HE IMOJIHOCTbIO, HO 00bEM
BBIMIOJTHEHHOM YacTU TAaKOB, IO3BOJIIET TOJYYUTh MpaBUIIbHBIE pE3YyJIbTaThl U
BBIBOJIBI: €CITH B XOJI€ TTPOBEICHUS OIbITa U U3MEPEHHUH OBLITH TOMYIIECHBI OIINOKH.

— OueHka «2» CTaBUTCS, €cCid paboTa BBIOJHEHA HE TOJHOCTBIO M 00beM
BBITIOJTHEHHONM dYacTh paboT HE TO3BOJIAT CHAENaTh MPaBHIBHBIX BBIBOJOB: €CIH,
OTIBITHI, H3MEPEHNUS, BEIUNCICHUS, HAOII0ICHUS TIPOU3BOAMINCH HEPABUIIBHO.

JlabopaTopHbie padoThI

NHcTpyKunoOHHAs KapTa K J1adopaTopHoii padore Ne 9

Tema 3ausaTus: onpeneneaue KII/[ anexrpuueckoro HarpeBaTesns BOIBI.

Heap 3aHATHA: HAYYHUTBCSA, OKCIEpUMEHTanbHO  ompenensats  KIIJI
AIEKTPUYECKOTO HArpeBATENS BOJIBI.

Ilepen HayasoM 3aHATHA HeoOXxoauMoO 3HATH: 4yTo Takoe KIIJ Temmosoro
JIBUTATEJS, 10 KaKOW OpMyJie OH pacCUUTHIBAETCS.

Iocie oxoHYaHMsI 3aHATHA Heo0XoAUMO YyMmeThb: paccuuThiBaTh KII/I
AIIEKTPUYECKOT0 HArpeBaTesl BOIBI.

Oo6opynoBanme: komneroTep, MIHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.

MoJekynbl COCTOST U3 aTOMOB TO €CTh IS TOTO YTOOBI Pa3AEIUTh MOJIEKYJIbI
Ha aTOMbI HAJI0 OCIAOWUTh CUJTy MPUTSHKEHUS aTOMOB W BBINOJHUTH PadOTy TO €CTh
NOTpaTtuTh dHepruto. [Ipu oObeTuHEHNN aTOMOB B OOpa30BAaHUU MOJEKYJ SHEPIHs
OTIEIACTCS.

ITpu cropanum ToOIUIMBA OTHENSIETCA DJHEPrus. 1onaueom Ha3bIBa€TCsl TOprOYeEe
BEILIECTBO, HCIIOJIb3yEMOE€ B KAyeCTBE HCTOYHHMKA TMOJYYEHUs TEIUIOThl B
HEPreTUUECKUX, POMBIIUIEHHBIX U OTONUTENIbHBIX YCTaHOBKaX. B 3aBucumoctu ot
TUINIAa PEaKkUHid, B pe3yJbTaTe€ KOTOPBIX BBIIEISAETCA TEIJIOTa W3 TOIUIMBA,
pa3IuyaT opeaHuieckoe U 0epHoe monauso.



B oprannueckux TOIIMBAaX TEIUIOTA BBIAEISIETCS B PE3YJbTAaT€ XMMHUYECKON pEaKIIUU
OKHCJICHHS €T0 TOPIOYMX YacTel MpU y4aCTUM KHUCIIOPOJa, a B SIIEPHBIX TOILIMBAX — B
pe3ynbTare pacnaja JAeJIeHUs JIep TSHKEIbIX 3JIEMEHTOB (ypaHa, ILTyTOHUS U T.1.).

Knaccudukamus  opraHM4ecKuX  TOIUIMB IO arperaTHOMY  COCTOSIHHMIO.
TonnuBo ArperaTHoe COCTOSIHUE
TBepnoe Kunkoe ["a3000pa3Hoe
[Ipuponnoe JlpoBa, Topd, Oypbie Hedts [IpupoaHsIii ra3

1 KAMEHHBIE YTJIN,
AQHTPALUT, TOPIOYUE
CIaHIIbI

cKyCCTBEHHOE

JIpeBeCHBIN yroJib,
MTOJTYKOKC, KOKC,
YTOJIbHBIE U
TopdsHbIC OPUKETHI

MasyTt, KepocuH,
OCH3MH, COJIIPOBOE
MacJo, ra3oujib,
IIEYHOE TOILIMBO

I"a3e1 HEDTAHOM,
KOKCOBBIH,
TE€HEPATOPHBIN,
JIOMEHHBIN, Ta3
MMOA3€MHOM
razodukanuu

N3amepenune KIIJ[ ycTaHOBKM € 3JIEKTPUYECKUM JIBUTATeNeM. Bbl MOMHUTE, YTO
KITJ (xo>pdumnuent mone3Horo AeMCTBHsI) HA3bIBAETCS OTHOIICHHE TIOJIE3HOM
paboThI K MOJIHOM paboTe, BRIPaKEHHOE B MPOLEHTAX:

N=Qu/As, (1)
rjae rae A3 — pabota Toka B BoJJoHarpeBarese 3a BpeMs T- onpeaensercs no Gopmyse:
A3=1-Ur, (2)
rae QI —KOJWYECTBO TEIIOTHI, KOTOPOE TOIIJIO0 HAa HarpeBaHWEe KaJopuMeTpa U BOIBI
B HEM OT TEMIIEPATypHI t; 10 TEMIIEPATYPHI to:
QH = Cg'INp’ (t2_ tl) + CrMy (t2 - tl) (3)

ITocne noacranoBku (2) u (3) B popmyay (1), mosydum 3HaUCHUE

Onpepenenue Kl anekrpuyeckoro
Harpesartens sofbl
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NapomeTpsl BOAb!
Vo= 195 |34
V= 1.95 a
h=| % |3|%
c,= 4200 Jwe/(x2K)

NapameTpbl KaAoprumeTpa
me=| 02 | «x2

&= 920 Jne/(x2K)
MaTtepmraa KaroprmeTpa
») SNOMUHIA

_ Mels

I}CT&'\L

wenax

KTIT:

— (cgmy +cymy ) (tz—tq)

I'U T

Onucanue yCTAaHOBKH
BHPTYAJIbHOU
J1adopaTopHOii padoThI

DKCIepuMEHTaIbHAas
YCTaHOBKA MpeACTaBIeHA



Ha pucyHke. B mnpaBoM HWXKHEM yIiy TMpeACTaBieHa IMaHelb «apaMeTpbl
KaJIOpUMETpPa» BBIOOp Maccy KaJlOpUMETpa M Maccy BOJbI, KOTOpass OyJeT B HEM.
[Tanenb: «Marepuan KalopuMmeTpa» - ISl BbIOOpa MaTepuana: Meib, allOMUHUH,
CTallb, >Keie30. Bpllle ecTh maHelb «mapamMeTpbl BOAB», TJA€ MOXHO BBIOPAThH
HaYyaJIbHYIO TEMIIEPATypbl BOJBI U €€ 00BEM.
CrneBa maHelnp «mapameTpa ToKa B 3JIEKTPUUYECKON LEenn», 0j1aroapsi KOTOPOH MOYKHO
BBIOpATh HANPSKEHNUE, KOTOPOE CO3/Ia€T UCTOYHHMK TOKA. C MOMOILIBI0O KHOIIKH «ITyCK»
HAaYHETCS MPOLECC HarpeBaHWe BOAbl B KAJIOPUMETPE, AOXKIAABLUIMCH, KOrJa
TeMIiepaTypa JOCTUTHET TEeMIIepaTypbl KUMEHUsS (TEPMOMETP PACIOJIOXKEH ClieBa )C
MOMOIIbIO KHOTIKM May3a MOXHO OCTaHOBHUThH MPOIECC M 3apUKCHUPOBATH BpeMS,
MOKa3aHHOE B KpallHEM HIKHEM MPABOM YTITy.
Hcnonb3yss TpEeACTaBICHHYIO YCTAHOBKY, JOCTHTAaeTcsl 1IeJib  TOCTaBJICHHOM
1abopaTopHOIl paboOTHI.

IInan BbINOJIHEHHS PadOTHI
1. Ilepeiiaute no ccpuike https://www.youtube.com/watch?v=6PIvTC3-ObE
IPOCMOTPUTE BHUJIEOYPOK KOTOPBIM TMOSICHUT, KakuM oOpa3oM MPOBOAMTCS
naboparopHas padoTa B peayIbHBIX YCIOBUSIX.
2. llepeiinute no cepuike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBIMNOJIHSWTE MOCJIEN0BATEIBHOCTD JEUCTBUM, OMIMCAHHBIX HIXKE.

1. 3apanme. Paccuumaiime KII/] 3nexmpuueckozo nazpesameJis 600l
1. 3anmycTuTh BUPTYaJIbHBIN CTEH]T
2. BriOparh BemecTBO, U3 KOTOPOIO M3TOTOBJIEH KAJIOPUMETP, €r0 Maccy M O0BEM
BOJIbI B COOTBETCTBUU C HOMEPOM BapUaHTAa, COBMAJIAIOLIEM C MOcaeaHeld UPpoil mo
CIIUCKY TPYHIIbl, OH HAXOAMUTCS B KOHIE JTOKYMEHTA.
3. BpiOpaTth (IpoOM3BOJIBHO) HAaYyaJbHYIO TEMIIEpaTypy BOJAbI M HaNpsOKEHUE Ha
VCTOYHHKE TOKA.
3 3HayeHus BCeX U3MEPEHHBIX (3aJJaHHBIX) BEJIUYHH 3a1IMCaTh B TAOJIHILY.
4 Knonkoit «I1YCK» Hauate HarpeBaHue BOABI U IPEKPATUTH €r0, HAKAB Ha KHOIKY
«ITAY3A» npu pocTtwxeHUM TeMmrepaTypbl kuneHus. [lpm HeoOxomumocTH
ITOBTOPEHUS DKCIIEPUMEHTA BOCTIOJIb30BaThCsI KHONKON «CBPOC).
5. 3anucaTh B Ta0JIMIly BpeMsi HAarPEBAHMs M KOHEUHYIO TEMIIEPATypPy BOJIBI.

BemectBo 3HaueHMe mucaTthb 0e3 okpyrJenus!!!
KaJopuMeTpa
Y nenbHasg VY nenbHasa
TEILIOEMKOCTD TEILIOEMKOCTb BOJBI Cy ,
BEIIIECTBA JIx/ (xr- °C)
KaJIOpUMETpa Cs
JIx/ (kr- °C)
Macca kanopumeTpa O06bEM BoabI V, 1T
MK, KT
Cuna toka I, A Macca BoabI My, KT
Hanpsoxenue U, B Hauvanbnas
Temneparypat i, °
C
Bpems HarpeBanus Koneunas




T, C Temmneparypa t, o C

6. BbIlloTHUTE BHIYUCIICHUS.
7. B BBIBOZIE YK@KUTE MOJyYEHHBIN pe3ynbraT uzmepenus KII/I.

KoHTpoJibHBIE BOIPOCHI

1. Kakoe kosnmuecTBO TemIOTHI Qi paccesioch B OKpyKaromyto cpeay? CKOJIbKO
MIPOLIEHTOB COCTABJISIET 3TA BEJINYMHA OT KOJIMYECTBA TEIUIOTHI, BHIICIUBIIETOCS B
HarpeBaTeIbHOM dJIeMEHTE?

2. U3menutcs nu KIIJl nHarpeBatens, eciid yBeJIMYUTh BPeMsl HarpeBaHus (HarpuMmep,
1o nonyyaca)? Ecnu ga, To kak? OTBeT 000CHYMHTE.

Hauanbubie JAaHHBIC 110 BAPHAaHTaM K 3aIaHUSM

['pynna BemectBo Macca kanopumetpa | O6bEM BOJIBI
KaJIOpUMETpA
1 KEJIe30 0,2 xr 271
2 AJIFOMUHMU 0,2 xr In
3 MEJb 0,2 xr 21
4 CTallb 0,2 kr 27
5 JKeIe30 0.4 xr 27
6 aJIFOMUHUI 0,4 xr 1 n
7 MeIb 0,4 xr 1 1
8 cTallb 0,4 xr 1 n
9 JKeIe30 0,5 kr 1
0 aJIFOMUHUI 0,5 kr In

Kontponmupyemsie komnerenunn: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuu ouenku:

— OmeHka «5» CTaBHTHCS, €CIIM YYAIIUKCS BBHIMOIHICT PabOTy B IMOJTHOM OOBEME C
COONIO/ICHNEM  HEOOXOJMMOW  TOCJIENOBATEILHOCTH  MPOBEJACHUS  OMBITOB U
U3MEPCHUI;  CaMOCTOSITCIIBHOW  pallMOHAJLHO  MOHTHPYET  HEOOXOIUMBIS
000pyIOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMaxX, 00CCIICUNBAIONINX
MOJIYYCHUE TIPaBUJIBLHBIX PE3YyJbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS TMPABHII
0e30macHOCTH TPyJa; B OTUETE MPaBWIBLHO M aKKypaTHO BBINMOJHSIET BCE 3allUCH,
TAOJIMIIBI, PUCYHKH, YEPTEIKHU, rPaQHKH, BHIYMCICHUS; MPABUIHHO BBIMOIHICT aHAIN3
IIOIPEIIHOCTEN.

— OmeHka «4» CTaBHUTCS, €CJIM BBIMIOJTHEHBI TPEOOBaHUS K OLECHKH «5», HO OBLIH
JOMYIIEHBl JIBa-TPU HeJoueTa, He Oojee OIHON HEerpyood OmHMOKH U OJIHOTO
HEJI0ueTa.




— Onenka «3» cTaBuUTCsA, e€cid padoTa BBHINOJHEHA HE MOJHOCTHIO, HO 00beM
BBITIOJIHEHHOM YacTH TaKOB, IO3BOJIAET TMOJYYUTh MPABWIbHBIE PE3YNbTAThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA U M3MEPECHUIA OBLIN JOMYIIEHBI OITHOKH.

— Ormenka «2» cTaBUTCS, €CAU paboTa BHINIOJHEHA HE TMOJTHOCTBIO W 00BeM
BBITIOJTHEHHOM YacTh pabOT HE MO3BOJIAT CHAeNaTh MPAaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHS, BEIYUCIICHUS, HAOIIOICHUS TPON3BOMIINCH HETIPABIIIBHO.

JlaGopaTopHbie padoThI
JlaboparTopHas padora Ne 10
JKCINEePUMEHTATbHOE ONpe/ae/ieHNe YIeJbHOIr0 CONMPOTHBJICHHUS MPOBOIHUKOB

Leab padoThi: onpenenuTh cpeHee 3HaUeHHE TeMIIepaTypHOTo ko3 duimenTta
CONPOTUBJICHUSI ME]IH.

[IpubGopbl U NPUHAAJIEKHOCTH: TPUOOp IJIsi ONMpPENeNCHUs TEMIIEPaTypHOIO
kod(dduieHTa CONMPOTHUBJICHHUS  METaIOB, BeImpamutens BC-24M, Habop
MPOBOJAHUKOB, AaMIIEPMETP, BOJIBTMETP, TEPMOMETP TEXHUYECKUH, KOMIUIEKT
IPOBO/IOB.

KPATKASA TEOPUA
XapakTEepUCTUKON NPOBOASAIIMX CBOWCTB Marepuaia NPOBOAHUKA SIBIISIETCA
YAENBHOE CONMPOTUBIIEHUE, T.€. CONPOTUBIICHUE MTPOBOAHUKA, UMEIOLIETO MTONEPEYHOE
CEUCHME, PABHOE EIWMHMIE IUIOWAAA, W JJIMHY, PaBHYI €AuHUIE JIuHbL. Ecin
MPOBOJIHUK C YJENbHBIM CONMPOTUBJICHHEM [ HMEET MO BCell juiMHe [ OJMHAKOBOE

ceyeHne S, TO ero CONPOTUBIIEHUE MOXKET OBITh OJICYMTAHO 10 POpPMYJIe

[ (D
R=p—
S
YI[eJII)HOG COIMIPOTHUBJICHUC IIPOBOJHHKA 3aBHUCHT B O6HI€M ClIy4ac OT MHOI'HX
(bakTOpoB: TeMIEpaTyphl, MEXaHUYECKUX JaeopMaliuii, HAaMPsHKEHHOCTU MarHUTHOTO
nojrs1, B KOTOPOC IIOMCHICH IIPOBOJHHMK, M T.II. OTH 3aBUCHUMOCTH IIUPOKO
HCIIOJIB3YCTCA B I/IBMepHTeHbHOﬁ TEXHUKEC U aBTOMATHUKCEC.
3aBHCHUMOCTbH COIIPOTHUBJICHUS OT TCMIICPATYPhI B O6I].[CM BUAC MOXKET OBITH

BBIPAKEHA MHOTOYJIEHOM
_ 2 2
R, =R, [1+a(t;, —t)+P(t; —15)” +..] 2)
rae o0 u [ - cpenHue 3HAYEHHS TEMIEPATYPHBIX KOX()(PHMIKMEHTOB, ONPENeIIeMbIX
ONBITHBIM ITYTEM, Rzo u R, - comporuBiieHHs NpH HavanbHOH (7)) U KOHEUHOH (7;)
1

TeMriepaTypax. B HeOonbIIMX HMHTEpBajaX M3MEHEHHs] TeMIepaTyp 4acTo ObIBaeT
JIOCTATOYHBIM TPU PacuyeTe OrpaHUYUThHCS ABYMS WieHaMu psaja Gopmydsl (2). B atom
citydae (popMyIia Ui ONPEENICHNs CONPOTUBIICHUS UMEET BUL:

R, =R, [1+a(t; —1o)] 3)

3HaueHUss O HE SBJSIIOTCS IIOCTOSHHBIMH M H3MEHSIOTCA C H3MEHEHHUEM



TEMIIepaTypbl, OJJHAKO B HEKOTOPBIX TEMIIEPATYPHBIX HHTEPBAIaX 3TOT KOAPPHUIUEHT
MO’KHO XapaKTepU30BaTh CPEIHUM 3HAUEHUEM TEMIIEPATYPHOTO KO3PPUIIEHTA.
[Ipumensiemblii B pabotre mnpubop (puc. 1) mus
OmpefeNieHus  TeMIIEpaTypHOro  Kod(PQHIMeHTa Meau 3 5
cocrout u3 karymku 1. Karymka npencrasmser coboi [ /_m]
V.

KapTOHHBIA Kapkac 2, Ha KOTOPbIH HAMOTaH MEIHBIN Ilﬂz]

Jy M|

IIPOBO/I € JTJAKOBOM H30siiKueil. KOHIbI MPOBOJA BBIBEJAEHBI K -
3aKMMaM 3, YCTAaHOBJICHHBIM Ha IJIaCTMACcCOBOU KoJioAke 4. 4
B or1olf KononIKe 3akperyieHa CTEKJsiHHAsg MpoOupKa, B

KOTOPYIO BCTaBJIEH Kapkac KaTymku. CBEpXy B KOJOIKE \\
MMEETCS OTBEPCTHE S JI1 TEPMOMETPA, H3MEPSAIOIIETO N2

TeMriepaTypy kartymku. [Ipubop mnomemaror B cocyl C
BOJOM. B cocyne wumeercs »dieKTpUYeckas coupaib C S
BBIBE/ICHHBIM HaBepx KJIIEMMaMH. [ToncoennHuB =
AJIEKTPUUECKYIO CIHPallb K HCTOYHUKY TOKa, HArpeBaroT L
BOJy B COCyA€, IMEpPUOJUYECKH CUUTHIBAsI IOKa3aHUS
TepMOMETpa U  U3MEpsii OMMETPOM  COIPOTHUBIICHUE \__/
KaTYIIKH.

Puc. 1

HOPAJOK BBIITIOJIHEHUE PABOTBI.

JKCnepMMeHTanbHoe onpeaeneHue TemnepaTypHoro
KoacppuumeHTa CoONnpoTUBIEHNA NPOBOAHNKOB

°oF o¢ Mare|i &
ISR NPOBOAHVKG
!2:_ ks __Megb ]
-5 o ANIOMIHWI
? 80 __ BOnb(pam
= 70 _ CBUHEL,
g;- 60 _cepebpo
=50
=0 Napamertpsi
=30 npouecca
e - U=| 5 | /B
57 i : li= 044 A
o — & 20 t= 822 ‘Cc

1. IloaroToBbTEe B TeTpaau TaONHUIly 7Sl 3alUCH PE3yJbTATOB H3MEPEHUU U



BBIYUCIICHUI.
Tabnuua

Ne |UB |, |lnA|R InA |t;,C° | R,
-1 -1
/T Co OMm OM rpan rpaj

2. 3aneiiTe B cocyn Boay Ha 2/3 BBICOTHI cocyna. BHMMaHmMe: 3anuBas BOIy B
COCy, MPUMUTE MEPBI K TOMY YTOOBI BOJIa HE MOMaia BHYTPb MPOOUPKH.

3. BcraBbTe B IpOOMpPKY TEPMOMETP.

4. BbDKJAaB HEKOTOpPOE BpEMsl, MOKa BBIPOBHSIIOTCA TeMIeparypa BOABI U

KaTyIIKU IpUO0pa, 3aIHIIUTE OKa3aHUs TeEpMOMeETpa [ .
5. H3meppre C mnomompro ammepMmerpa cuiy Toka Iy m paccuuranTe
COIPOTUBJICHUE KATYLIKH Rto NOJIB3YsICh 3aKOHOM OMa, W 3aluIIuTe pe3yibTaThl B

Ta0IuIy.
6. [TogkmrounTe ciMpalib K MICTOYHUKY TOKA M YCTAHOBUTE HaIPsOKEHUE HE OoJiee
5 B.

7. Cnenure 3a NOBBILIEHWEM TeMIlepaTypbl KaTymku. Korpma temmeparypa
KaTymku okaxerca kpatHod 10 t.e. 7;=30, 40, 50 C° usmeppre cuiay TOKa H

pacCUMTaiTe CONPOTHBICHHE KATYIIKWA. Pe3ynpTaThl HW3MEpPEHWH 3amuIlnTe B
Ta0IuIy.

8. Ucmone3ys pe3yibTaThl IEPBOTO ONbITa W Tpex mociemyrommx (f;, R;)

BBIYHCIIUTE I KaXJOTO OIbITa 3HAYEHHWE TEMIIepaTypHOro Ko3dduimenrta
COMPOTUBJICHUSI MEJIU 110 (popMmyIie:

_R,-R,
R, - At

KOTOpas BbIBEICHA U3 3aBUCUMOCTH (3).

9. Halinute cpeaHee 3Ha4YCHHE TEMIIEPATYpHOTO KO3(PPHUITMEHTA COMPOTUBICHHS
Menu Ol .

10. Haueprure rpaduk 3aBucuMoctd R oT Temmeparypsl ¢ (B Maciirade).

KOHTPOJIBHBIE BOITPOCHI

1. Yto Ha3bIBaeTCs TeMIEpaTypHbIM KO3(DPUIIMEHTOM CONTPOTUBIICHUS?

2. YnaenbHas MpPOBOJMMOCTh TPOBOJHUKA. DU3MUECKUH CMBICH, €IUHMIIBI
MU3MEPEHUS, OT YETO OHA 3aBUCUT?

3. KakoBa  3aBHCUMOCTh  YAENBHOTO  CONPOTHUBJIEHHS MPOBOJHHUKA  OT
TeMiiepaTypbl? UeM xapakTepus3yeTcs 3Ta 3aBUCUMOCTh?

4. TemneparypHblii ko3(pduumeHnT comnporuBieHus. UTo OH XapaKTepusyer, OT
YEro OH 3aBUCUT. B Kakux eauHUIIAX U3MEPSIETCS?

5. 3aBUCHUT JM CONIPOTUBIIEHHE IPOBOJHUKA OT TeMriepaTypbl? Eciau 3aBucHT, TO



KaKoBa 3Ta 3aBUCUMOCTh? OOBSACHUTH (PU3UUECKUN CMBICI ATOTO SIBJICHUSI.

6. Kak n3MeHHUTCS CONPOTUBIICHHE NMPOBOJHUKA C MOBBIICHUEM TEMIIEPATypbl U
nouyemy? MateMaTudeckoe U rpaduueckoe N300pakeHNUe ITOW 3aBUCUMOCTH.

7. CpaBHUTh 3aBUCUMOCTb HM3MEHEHUS COMPOTUBICHUS  METAUTMYECKUX
MPOBOJHUKOB M JJICKTPOJIUTOB OT TemmepaTypbl. OOBSCHUTH (U3UKY SBICHUH,
MOPOXKAAIOIINX 3Ty 3aBUCHUMOCTb.

8. Onucarb NOCIEAOBATEIBHOCTh JEUCTBUM ONpEAEICHUs TEMIIEPaTypHOU
3aBUCUMOCTH COMPOTHUBIICHUS B XOJI€ BHITIOJTHEHUS JTaOOpaTOPHOH pad OTHI.

9. U3menutrcs 71U TeMIepaTypHbIi KOA(D(UIIMEHT CONpPOTUBICHUS, €CIU
ONpENENATh €ro IO YIEIbHOMY COINPOTUBICHHUIO, a HE MO HU3MEPSIEMOMY
CONPOTHUBJICHUIO?

10.3aBucUT 1 TeMIiepaTypHbI KO3(PGUIKUEHT COMPOTUBIEHUS OT Marepuaia
COIIPOTUBIICHUS.

11 .B ueM ¢usnueckuii CMbICI COMPOTUBICHUS MpoBOoAHHKA? OT Yero OHO
3aBUCHT?

12.Hanummure 1 00BSICHUTE MATEMAaTUYECKYIO 3aBUCUMOCTb COIPOTHUBJIECHUS OT
MaTepuasa U pasMepoB CONPOTUBIICHHUS.

Kontpomupyemsie komnerenunu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Omnenka «5» CTaBUTHCA, €CJIM YYAIIUNUCA BBITIOJNHIET paboTy B MOJHOM OO0BEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEpPEHU;  CaMOCTOSITEJIbHOW  pallMOHAJbHO  MOHTHUPYET  HEOOXOJIUMBbIe
000pyZI0OBaHUE; BCE OMBITHI MPOBOJAUT B YCJIOBHUSX U PEXHUMaX, 00ECHEYNMBAIOIINX
MOJIyYeHHE TPABUJIBHBIX PE3yJIbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS IMPABUI
0e30macHOCTH TPyJZla; B OTUETE MPaBUJIBHO M AKKypaTHO BBIMOJHSET BCE 3alluCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHUS; TPABUIIHLHO BBITIOJIHSIET aHATU3
MTOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CIU BBITIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIEHBl JIBa-TPU HeJoueTa, He Oojiee OJHOM HerpyOol OIMMOKH W OJIHOTO
HeJl04eTa.

— Omnenka «3» cTaBuUTCA, ecim paboTa BBIMOJHEHA HE IOJHOCTHIO, HO 00BEM
BBITIOJITHCHHOH YacTH TaKOB, IIO3BOJIICT IIOJYYUTh TIPABWIBHBIC PE3YNbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHUM ObLTH JOMYIIIEHBI OIITHOKH.

— Ormenka «2» CcTaBUTCS, €CAU paboTa BBHINIOJHEHA HE TMOJTHOCThIO W 00BeM
BBITIOJIHGHHON YacTH pPabOT HE TMO3BOJIAT CJejaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

Tema 3.3. DjeKTpHUUYeCKHUil TOK B Pa3THYHBIX Cpexax

YcrHblii onpoc (YO)



1. Kakue ObIBalOT BeUIECTBAa IO THUIYy MPOBOJUMOCTH 3JIEKTPHUUECKOTO TOKa?

Onpenenenue.

Kaxkue BemecTBa OTHOCSTCS K MOJYyIPOBOJHUKAM?

Kaxkas cBsI3b CylIecTBYET B MOIYIIPOBOIHUKAX?

Kakune noBr>XHbIE HOCUTENHN 3apsJI0B UMEIOTCSI B YHCTOM MOJIYIIPOBOJHUKE?

YTo mpoU30MIET IPHU BCTPEUE AIEKTPOHA C ABIPKOM?

Kakune HocuTenu 3apsiia sSBISIFOTCS OCHOBHBIMH B MOJYIIPOBOAHHUKE C aKLIENTOPHOM

MIPUMECHIO, & KAKUE B MOJIYIPOBOJHUKE C JOHOPHOU MPUMECHIO?

7. Kak mo-apyromMy Has3bIBalOTCS MOJYIPOBOJHUKHA C JTOHOPHBIMH U aKIIENTOPHBIMU
pUMECIMU?

8. Kak oGpa3zyercs p-n-nepexon?

9. Kakoil nepexo/1 Ha3bIBaOT MPSIMBbIM?

10.Kak ycTpoeH noiaynpoBOJIHUKOBBIN AUOA?

11.M3 4ero cocTouT TpaH3UCTOp?

12.Yt10 Takoe Bakyym?

13.Y10 Takoe TEpMOIIJIEKTPOHHASI SMUCCUSA?

14.YcTpoiicTBO U MPUHLMUIT PaOOTHI BAKYYMHOTO TUOAA.

15.BonbTamMnepHas XxapakTEpUCTHKA BaKYyMHOTO MO

16.Yt0 Takoe 31eKTpoHHbIN my4ok? U ero cBoicTBa.

17 1lpuHuun padboThl 3JIEKTPOHHO-TTy4deBor TpyOku. U e€ npumeHeHue.

18.Kakue BemecTBa OTHOCATCS K AJIEKTPOIUTaM?

19.Y910 Takoe 3nekTpuyecKas JucCcouraus?

20.Yto Takoe pexkoMOUHAIM?

21.YT10 Ha3bIBaIOT HIOHHOW MTPOBOAUMOCTBIO?

22.Yto Takoe snekrponu3? Kak on npoucxoaut? M ero npuMeHeHue.

23.00mscHeHne 3aK0oHa dJekTponusa. 1 ero ¢popmyna.

24.0OnpeneneHue 3apsna daekrpona. U ero ¢popmyia.

25.Kak MOHO clieJ1aTh BO3yX MPOBOJHUKOM?

26.Kak npoucxoauTs MOHHU3aUs Ta3a’?

27.Kak npoucxoauT peKoMOrHalus raza?

28.4YT10 Takoe ra3oBbId pazpsaa’?

29.0npeneneHue caMOCTOSATEIBHOIO U HECAMOCTOSITEIBHOTO Pa3psAIOB.

30.Kak mpoucxoautT HOHU3ALHUS JJIEKTPOHHBIM yIapOM?

31.YTo Takoe mnazma?

ANk v

Kontponupyemsbie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

Otmetka «5»

MIOJTHO PaCKPBITO COJICPIKAHUE MaTepuaia

YETKO Y MPABUWIBHO JIAaHBI OTIPEICIICHUSI M PACKPBITO COJIEpKaHUE TTOHATHUM, BEPHO
MCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 Ha6JHOI[eHI/II\/'I,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIIZ, HCIIOJIb30BAaHbI PAHCC HpI/IO6peTeHHBIe 3HaHU.



OtMmeTka «4»

PAcCKpbITO OCHOBHOE COJIEpKaHKHe MaTepuaia

B OCHOBHOM TPABWJILHO JTaHBI OTIPE/ICIICHUS TIOHSITHI U UCTIOIh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHUs TOHATUN HETIOJHBIE, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUSIX

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAIOITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIEp’KaHKU€e y4eOHOTro MaTepHuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/la MOCIeA0BaTEIbHO

OnpeieSICHUs TOHATUN HEIOCTATOYHO YETKUE

HE KCIIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHBI OITUOKU TIPHU UX U3TI0KCHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHATUN

MPaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

TectupoBanmue (T)

I Bapuanr.

1. KakuMu HOCUTEINSIMHU 3J1. 3apsiia CO3AAETCS ANEKTPUUECKUI TOK B MeTaIax?
A. DJIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.

b. ITonoXuTenbHBIMU U OTPUIIATEILHBIMU HOHAMH.

B. DnextpoHaMu U JbIpKaMH.

I'. TTonoXUTETLHBIMUA HOHAMHU, OTPUIIATEILHBIMA HOHAMU U DJICKTPOHAMU.

. TosbKO 3JIEKTpOHAMH.

2.Kakoii MUHUMAJIbHBIH M0 a0COMIOTHOMY 3HAYEHUIO 3apsi/i MOXKET ObITh TIEPEHECEH
IEKTPUYECKUM TOKOM UY€PE3 ANEKTPOIIUT?

A. e=1,6-10 "Ku.

B. 2e=3,2-10 P K.

B. JIt000i1 CKOJIb YTOJHO MaJIbIi.

I'. MuHMManbHBIN 3apsii 3aBUCUT OT BPEMEHH ITPOIYCKAHMS TOKA.



J. 1 K.

3. KakuMu HOCUTEISIME 31, 3apsifia CO3AAETCSI SIEKTPUISCKUN TOK B PACTBOPAX WIIH
pacruiaBax 3J€KTpPOJIUTOB?

A. DJIEKTpOHAMU U MOJOKUTEIHHBIMU HOHAMMU.

b. [TonoXuTenpHBIMH U OTPHUIIATEIILHBIMUA HOHAMM.

B. [TonoxuTenpHbIMA HOHAMHU, OTPUIIATEILHBIMU HOHAMH U JICKTPOHAMH.

I'. TosbKO 3EKTPOHAMH.

J1. DnekTpoHaMu U AbIpKaMHU.

4 Kakue neicTBUS 3J1. TOKa BCETa COMPOBOXK/IAIOT €0 MPOX0XKIAECHUE Yyepes JIo0bIe
cpennl?

A. TenoBoe.

b. Xumnueckoe.

B. MaruutHoe.

I'. TermoBOoe 1 MarHUTHOE.

J1. TenmoBoe, XMMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 mpeacTaBieHo cxeMaTuueckoe n3oopaxkeHue tpanzucropa. Kakoi
uudpoit Ha HeM 0003HAYEH SMUTTEP?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeToB A — I' HET MPAaBUIIBHOTO.

6. Kakum Tumnom npoBogumMocTu 00a4at0T MOIYIPOBOHUKOBBIE MaTepuasl 0e3
npuMecen?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOI.

B. B paBHOI Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. MorHOMN.
J1. He npoBOAST 31EKTPUUYECKUN TOK.

7. Kakum TUIIOM MPOBOAMMOCTH 00J1a/1al0T OTYTIPOBOJHUKOBBIE MaTEPHUAIIBI C
JIOHOPHBIMU IPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonnoM.

JI. Takue maTepuaibl He POBOJAT MIEKTPUUECKUHN TOK.

8. Kakoil U3 npuBeIcHHBIX Ha pUC. 2 TPAPUKOB OTPAXKAET 3aBUCUMOCTb YEIbHOTO
COIPOTHUBJIEHUS NOJYIIPOBOJHUKA OT TEMIIEPATYPHI?

Al

b. 2.



B. 3.
I 4.
9. Ilpu NpOXOKAECHUU Yepe3 KaKUe CPEAbl ANEKTPUUIECKOr0 TOKA MPOUCXOJUT EPEHOC
BerecTna’?

A. Yepes MeTauibl U OJIYIPOBOJHUKH.

b. Uepes nmonynpoBOJHUKHN U PACTBOPBI AJEKTPOIUTOB.

B. Uepes pacTBOPHI 31EKTPOJIUTOB U METAILIIBL.

I'. Yepes ra3sl 1 NOIYIIPOBOJHUKHU.
J1. Uepes pacTBOPBI AIIEKTPOJIUTOB U Ia3bl.

10. B ogHOM ciiy4ae B repMaHuid JOOABUIIM MATUBATIEHTHBIN (ocdop, B IPyroM —
TpEeXBaJICHTHBIN rajumii. KakuM TUIIOM MPOBOAMMOCTH B OCHOBHOM 00J1a7alt
IIOJIYIIPOBOJHUK B KaXJI0M ciydae?

A. B nepBoM IpIpOYHOM, BO BTOPOM JJIEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 00oux ciayyasix 3J€KTpOHHOM.

I'. B 06oux ciaydasix JbIpOYHOM.

J1. B o0oux cirydasx 3J€KTPOHHO-ABIPOYHOM.

11. Kak u3MeHHUTCA Macca BEMIECTBA, BBIICIUBIIECTOCSA HA KATOIE P MTPOXOKICHUN
AIEKTPUUYECKOT0 TOKA YEPE3 PACTBOP AJIEKTPOJIUTA, €CIIM CHJIA TOKA YBEJIMYUTCS B 2
pasa, a Bpemsi €ro NpoX0KJICHHsS] YMEHbIIUTCA B 2 pa3a?

A. YBenuuurcs B 2 pasa.

b. YBenuuuTtcs B 4 paza.

B. He nsmenurcs.

I'. YMmenbures B 2 pasa.

1. YMenbmmTcs B 4 pasa.

12. B npouecce smekTpoausa "+" HOHBI IepeHecan Ha katon 3a 2¢ "+" 3apsn 4K, -
" HMOHBI IEPEHECT HA aHOJ TaKOM ke mo moayto - " 3apsan. Kakosa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

1. 16A.

13. Kakoii u3 rpadvkoB, MPUBEICHHBIX HA PUC. 3, COOTBETCTBYET XapaKTEPUCTHKE
MOJYNPOBOJHUKOBOTO JM0/1a, BKIIFOUEHHOTO B MPSIMOM HAMNpPaBICHUU?
A. 1.

b. 2.
B. 3.
I.4.
. Cpenau otBeTOB A — ' HET MpPaBUIIBHOTO.



14. Kakyto 13 cxem, oKa3aHHbIX Ha pUC. 4, CIIeIyeT NPeANovecTb JJIsl UCCIEeI0OBAHUS
3aBUCUMOCTH MPSAMOIO TOKa JUO0/1a OT HAMPSKEHUS U KaKylo — JJIs1 UCCIICA0OBAHUS
3aBHCHMOCTH OOpaTHOTO TOKa AMOA OT HAMPSKCHUS?

A. Jlns 060uX uccneq0BaHui clielyeT BEIOpaTh cxemy 1.

b. Jlist o6oux mcciaenoBanuii caeayeT BEIOpATh Cxemy 2.

B. 1 vicciienoBaHusl 3aBUCUMOCTH MPSMOTO TOKA JUO0/1a OT HANPSKEHUS CIIETYET
BBIOpATh cxeMy 1, 111 00paTHOTO TOKa — cXeMy 2.

I'. 1ns vicciienoBaHus 3aBUCUMOCTH MPSMOI0 TOKA JUO0J1a OT HANPSKEHUS CIEAYET
BBIOpATh CXeMy 2, i1 0OpaTHOTO TOKa — cXeMy 1.

. Cpenu otBeToB A — I HET MPAaBUIIBHOTO.
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Puc. 4
II BapuaHT.

1. Kakumu HOCUTEISIMHU 3J1. 3apsAa CO3AAETCS MIEKTPUUECKUN TOK B
MOJIyIPOBOJHUKAX ?

A. DIIEKTpOHAMU U MOJOKUTEIBHBIMU HOHAMU.

b. [lonoXuTenbHbIMA U OTPHULIATEIbHBIMUA HOHAMM.

B. DnextponaMu U JbIpKaMH.

I'. [TonoXuTeabHBIMA HOHAMHU, OTPULIATETLHBIMU HOHAMH U 3JIEKTPOHAMH.
J1. TOMbKO 3JIEKTPOHAMM.

2.Kakoil MUHUMAaJIbHBIN IO A0COIIOTHOMY 3HAUEHUIO 3aps]l MOKET ObITh IEPEHECEH
IIEKTPUYECKUM TOKOM 4Yepe3 MeTasul?

A. e=1,6-10 K.

B. 2ex3,2:10 K.

B. JIt060i1 CKOJIb YTOJTHO MaJIbIi.

['. MuHMManbHbIN 3apsii 3aBUCUT OT BPEMEHHU MTPOIYCKAaHUS TOKA.

J. 1 K.

3. Kakumu HOCUTENSIMHU 3J1. 3apsijia CO3AaeTCs AIEKTPUUECKUIN TOK TIPU
AIIEKTPUUYECKOM pa3psijie B razax?

A. DIEKTpOHAMH U TIOJIOKUTETbHBIMU MOHAMM.

b. ITonoxuTeabHbIMU U OTPUIIATEILHBIMUA HOHAMH.

B. ITonoXuTeapHbIMU HOHAMH, OTPUIIATEIbHBIMA HOHAMU U 3JICKTPOHAMM.
I'. TosbKO 3EKTPOHAMH.

. DnekTpoHamMu U AbIpKaMHu.

4.Kakue neicTBus 3J1. TOKa HaOJI0Iat0TCs MPU MPOITYCKAHUH €T0 Yepe3 pacTBOP
AIEKTPOJIUTA?

A. TenoBoe, XUMUYECKOE M1 MarHUTHOE JICHCTBUS.

b. XumMnyeckoe 1 MaruuTHOE JICHCTBUS.

B. TensioBoe 1 MarHuTHOE JICUCTBHUS.

I'. TenigoBoe U XUMHUYECKOE JACUCTBUS.

J1. TOJIbKO MAarHUTHOE JICHCTBHUE..

5.Ha puc. 1 mpeacTaBieHo cxeMaTHUueckoe n300paxkeHue Tpanzucropa. Kakoi
udpoit Ha HeM 0003HaYeH KOJUIEKTOP?

A l.

b. 2.



B. 3.
I'.4. 1. Cpenu otBeTOB A — ' HET NMPABUIBLHOTO.

6. Kakum Tummom npoBogumMoctu 00J1a/1a10T MOIYIPOBOIHUKOBBIE MaTepHalibl 03
npumecein?

A. He npoBOJSAT 3JIEKTPUYECKHI TOK.

b. MonHoM.

B. B paBHOU Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. B OCHOBHOM JBIPOYHOM.

J1. B OCHOBHOM 3JIEKTPOHHOM.

7. KakuM TUIIOM IPOBOAMMOCTH 00J1aIal0T OJTYTIPOBOJHUKOBBIE MAaTEPHUAIIbI C
aKLEITOPHBIMU ITPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JBIPOYHOI.

B. B paBHOU Mepe 2IEKTPOHHOM U ABIPOYHOM.

I'. MonHoOM.

J1. Takue maTepuansl HE MPOBOJAT IIEKTPUUECKUH TOK.

8. Kakoil 3 npuBeICHHBIX Ha pUC. 2 TPAPUKOB COOTBETCTBYET 3aBUCUMOCTH
YAEIBHOTO CONPOTUBIIEHUS PTYTH OT TEMIEPaTypsl (IpU TEMIIepaTypax, OJU3KUX K
a0COJIFOTHOMY HYJII0)?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeToB A — I HET MPAaBUIIBHOTO.

9. B xakux cpenax npu MpoXoKAECHUH YEpPe3 HUX AJIEKTPUUECKOT0 TOKa IepeHoca
BEIIECTBA HE MPOUCXOUT?

A. B meramnax v noaynpoBOJIHHUKAX.

b. B nonynmpoBogHMKAX U PaCTBOPax JIEKTPOJIUTOB.

B. B pacTBOpax 37€KTpOJIUTOB U METAILIAX.

I'. B razax u noiaynpoBOJHUKAX.
J. B pacTBOpax 3JIEKTPOJIMTOB U Ta3ax.

10. B ogaOM ciiyuae B oOpaser repMaHusi J0OABUIN TPEXBAJICHTHBIN UHIWMA, B IPYTOM
— ISATUBAJICHTHBIN 00p. Kakoit Tvm npoBoAMMOCTH TTpeo0IagaeT B KAKIOM cirydae?
A. B nepBoM JbIpOYHOIL, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTPOHHOM, BO BTOPOM JBIPOYHOM.

B. B 060oux ciayuasix 3J€KTpOHHOM.

I'. B 00oux ciayyasix IbIPOYHOM.

J1. B 060oux ciyqasix 3JIeKTPOHHO-IBIPOYHOM.



11. Kak u3MeHUTCs Macca BEIIeCTBa, BHIICIUBIIETOCS HA KaTOe MPU MPOXOXKICHUN
AIIEKTPUUECKOTO TOKA YePe3 PaCTBOP AEKTPOIUTA, €CIIU CUila TOKA YMEHBIIUTCS B 2
pa3a, a BpeMsl ero Mpox0KJIeHUs BO3pacTeT B 2 pasa?

A. YBenuuuTcs B 2 pasa.

b. YBenuuurtcs B 4 paza.

B. He nsmenurcs.

I'. YMenpmiures B 2 pasa.

J1. YMmensmmtes B 4 pasa.

12. B pouecce anekrpoinunsa "+" noHbl iepeHecian Ha karoj 3a 2¢ "+" 3apan 4K, "-
" HMOHBI IEPEHECIN HA aHOJ TaKoM ke 1o moayito - " 3apsan. KakoBa cuia Toka B
emnu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

1. 0.

13. Kakoii u3 rpaukoB, IPUBEICHHBIX HA PUC. 3, COOTBETCTBYET XAPAKTEPUCTUKE
MOJIyITPOBOJJHUKOBOIO TMO/1a, BKIFOYEHHOTO B OOpaTHOM HaIrpaBiIeHUU?

A. 1.

b. 2.

B. 3.

I'. 4. JI. Cpenu otBeToB A — I' HET MPABUIIBHOTO.

14. Kakyro u3 cxeM, OKa3aHHbIX Ha PUC. 4, CIEAYET NPEANOYECThb ISl UCCIEAOBAHUS
3aBUCUMOCTH MPSMOI0 TOKa JUO0/1a OT HANPSKEHUS U KaKyl0 — JUIS UCCIIEA0BAHUS
3aBUCUMOCTH OOpATHOI'O TOKA JM0J]1a OT HANPSKEHUS?

A. Hu oiMH U3 NpUBEIEHHBIX HU)KE OTBETOB HE SIBJSIETCS MPABUIIBHBIM.

b. 11 viccrneoBaHusl 3aBUCMMOCTH MPSMOTO TOKA AUOJIA OT HAMPSKEHUS CIeAyeT
BBIOpATh CXEMY 2, 1Jis1 00OpaTHOTO TOKa — cxemy 1 .

B. Jlng uccnenoBaHusl 3aBUCUMOCTH MPSMOTO TOKA AUOJA OT HAMPSIKEHUS CIIEAYET
BBIOpATh cxemy 1, 111 00paTHOTO TOKa — cXeMy 2.

I'. Inst o6oux cimydaeB cieayeTr BoIOpaTh cxemy 2.

. g oboux ciaydaeB cliefyeT BHIOpaTh cxemy 1.

3

1 Puc. 1
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oTBET

Kpurepun onenku:

— «2» BBICTABIISIETCA 00yUarOIIEMyCsl, €ClIu HaOpay MeHee 5 OaIloB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 8-6 0amios;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 11-9 6anos;

— «5» BeICTaBIISIETCS OOyUaromemycs, 3a oosee 12 6amios.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOILICHU)

DJIEKTPUUECKHI TOK B METAJIAX, B DJICKTPOJIUTAX, Ta3aX, B BAKyyMeE.
DIJIEKTPOIU3.

3akoH anekrponuza dapanes.
DJIEKTPOXUMHUYECKUN SKBUBAJICHT.

Bu bl ra3oBBIX pa3psiaoB.
TepMO3JIEKTpOHHASI IMUCCHSL.

[Tma3ma.

CoOcTBeHHas U TPUMECHAs! TPOBOTUMOCTH.
9. P-n nmepexoj.

10.ITpuMeHeHnE NOITYITPOBOJHUKOB.
11.TlomynmpoBOAHUKOBBIE PUOOPHI.

Al o

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

OtrmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U NPABWIBHO aHbI ONIPEACIICHUS U PACKPBITO COJEPKAHNE IIOHATUHI, BEPHO
MCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

AJIs1 1OKA3aTC/IbCTBA UCITOJIb30BAHBI PAa3JIMYIHBIC YMCHUS, BBIBOJIbI U3 Ha6HIOHCHHﬁ,
OIIBITOB

OTBET C&MOCTOHT@HBHBIﬁ, HCIIOJBb30BaHbl PAaHCC HpI/IO6p€TeHHI>Ie 3HaHU:L.



OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM TPABWJIBLHO JTAHBI OTIPE/ICIICHUS TIOHSITHI U UCTIOh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHUs TOHATUN HETIOJHBIE, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEA0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIb30BAHUH
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIIEHUIX

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIECTO XapakTepa (MTO3HUIIHSI
MTOHUMAIOITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIEp’KaHKU€e y4eOHOTro MaTepHuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/la MOCIeA0BaTEIbHO

ONpeIeSICHHs TOHSATUN HEIOCTATOYHO YETKUE

HE KCIIOJB30BaHbI B KAUE€CTBE JOKA3aTEILCTBA BHIBOIBI U 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHBI OITUOKU TIPHU UX U3TI0KCHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE OHATUN

MPaBUWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE YU4eOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIC OITUOKN B ONPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlabGoparTopHasi padora Ne 11
OmnpenesieHue 3JIEKTPOXUMHYECKOT0 IKBUBAJIEHTA ME/IH.
Heab padorei: HayunuThbcs UBMEPSITH AIEKTPOXUMUYECKUE IKBUBAJICHTHI BEILIECTB

Oo0opyaoBaHme: BeChI DIEKTPOHHBIE, AMIEPMETP IIKOJIbHBIM, YaChl, BHITPSIMUTEND HA

4,5B 2A, peocrat 6 Owm 2A, ximrou,
QJICKTPOJIUTUYCCKAA BaHHAa, paCTBOP
MCOHOT'O KyIIopoca, E_ v —! Bbinp AruTENE BCHTUJIIATOP-
HarpeBarclib, COCANHUTCIIBHBIC

MPOBO/IA.




IIpouecc, mpu KOTOPOM MOJIEKYJIBI COJIEH, KACIOT U LIENOYEN NPU PACTBOPEHUH B
BOJE WM JIPYTUX PACTBOPUTENSAX PACMANAIOTCA Ha 3apsHKCHHBIE YaCTULIBI (MOHBI),
HAa3bIBACTCA JIEKTPOJIUTHUYECKON TUCCOUMALUEN; OJYYUBIINKCS IIPU 3TOM PacTBOP C
MOJIOKUTEIBHBIMUA U OTPULIATETbHBIMU HOHAMH HA3bIBAETCS 3JIEKTPOIUTOM.

Ecnu B cocyn ¢ 27eKTpOIUTOM MTOMECTUTH TJIACTUHBI (JIEKTPO/Ibl), COEUHEHHBIE C
3)KMMAaMH HCTOYHHMKA TOKa (CO3[aTh B DJIEKTPOJIMUTE AJIEKTPUUECKOE II0JIE), TO
MOJIOKUTENbHBIE MOHBI OYJyT JABUIaThCsA K KaTONy, a OTpPULIATEIbHBIE - K aHOAY. Y
IIEKTPOJOB MPOUCXOAAT OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, IIPU 3TOM Ha
AIIEKTPOJAX BBIJIEISAIOTCS BEIIECTBA - IPOLYKTHI PEAKLUH.

Jnsa  snekTpoim3a chnpaBeaauB 3akoH Dapages: Macca BbLIeJUBIIEr0OCs
BeLeCTBA HA JJIEKTPOJe NPSAMO NPONOPUHMOHANBHA 3apsiny Q, mpomeamemy
yepes JJIeKTPOJINT:

m=kq (1)

m=klt (2)
rae k - 3IEeKTPOXUMHUUYECKHI SKBUBAJICHT - KOJUYECTBO BEIIECTBA, BBIIEJIEHHOE MpU
IPOXO0KJAeHNN 4yepe3 ekTpoauT 1 K anexkrpuyectBa. s kaXa0ro BemiecTBa 3Ha-
YEHUE k €CTh ITOCTOSIHHAS BEJIUYHHA.
M3mepuB cuily TOKa B LIENHU, COCTABJIEHHOM IO CXEME, BPEMS €r0 MPOXOXKJICHU U
Maccy  BBIIENMBIIErocs  HAa  KaToJ€  BEIIECTBA,  MOXHO  ONpPENEIUTh

ANEKTPOXUMUYECKUIN SKBUBAJICHT 13 NEPBOTo 3akoHa Dapajes:
k=m/(1t) (3)

IHopsinok BbINOJIHEHHSI PA0OTHI:
1. BeiOpath 0J1HY U3 MEIHBIX TIJIACTHH 3a KaTOJI.
2.0npeaenuTs Maccy METHOM TIJIACTUHBI (KaToja ) /10 OMbITA.
2. CoOpats 11eMb, yKa3aHHYI0 Ha puC. 1, aKKypaTHO OIYCTHUTH AJICKTPOJBI B PaCTBOP
MEJIHOTO Kylopoca 1 ¢ MTOMONIBI0 pE0CTaTa YyCTAHOBUTH CHITY TOKa 1 A.
3. 3adukcupoBatb BpeMms =10 muH.
4.Pa30MKHYTb 1I€I1b, BBIHYTh KaTOJHYIO TUIACTUHKY, CMBITh C HEE€ OCTaTKa pacTBOpa U
BBICYIIUTH BO3JIE€ BEHTUJIATOPA.



5. B3BecuTh BBICYHIEHHYIO IUIACTUHY C TOYHOCTHIO 10 10MmT.
6. 3HaueHHE TOKa, BpEMs OIbITA, YBEJIMYEHNE B MACCE KaTOJAHOW IUIACTHHY 3aIlUCATh B
TaOJIUIy U OTIPEJICIIUTH IIEKTPOXUMUUYECKUI KBUBAJICHT 10 popmyrie (3)

Macca karoja Macca DIeKTpO e %o
OIBIT I, A IO OIIBITa IIOCJIE OIIBITa OTIO. Bpewms XMMHA.
BEIIIECTBA t(c) SKBUBAJIC
mj (ke) m; (ke) ms (k2) o

Onenka norpeuHocTei.

k="
It
OTHOCUTENBHAS TTOTPEITHOCTD: &k = dn+ 0l + & = Am + % + A .
m t
Am=0,05 2.
Al=0,1 A
At=20 c.

Onenute B mpolecce MPOBEACHUS PadOThl HAWOOJBIINE HOMYCTUMbBIC OIIMOKH
IIPU U3MEPECHUHM MAcChl, TOKa U BpEMEHH. BhIUMCIINTE OTHOCUTEIBHYIO TTOTPEIIHOCTb,
HalUTe MAaKCUMAJIBHYIO JOIMYCTUMYIO TTOTPEITHOCTH MPH OTPEICTICHUH K.

Ak =0k -k .

[Tocne aToro gaercs pe3ynpTar B BUaAE: k =k, +Ak.

onvlma

CpaBHUTE MOTYYEHHBIN PE3yIbTaT C TAOJIUYHBIM.

KoHTpoJibHBIE BONIPOCHI.

Urto Takoe 3/1C nmonsipuzauun?
UTto Takoe eMKOCTh aKKymyJisTopa?

1. UYto Takoe 3NeKTPOIUTHYECKAs TUCCOUMALMS, DIEKTPOIH3?

2. OOBsicHUTE, KaK MPOUCXOAUT PA3JIOKEHUE BOJIBI JIEKTPUUECKUM TOKOM?
3. Kak npoucxonut padpuHupoBaHue?

4. CdopmynupyiTe nepBblii 3akoH Papajes.

5. TanbBaHOCTETHS.

6. T'ampBaHOIIACTHKA.

7.

8.

Kontponupyemsie komnerenunn: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuun ouenku:

— OueHka «5» CTaBUTHCA, €CIIM YYallluiCs BBIMOJHIET padoTy B MOJTHOM OOBEME C
COONIIOIGHHEM  HEOOXOAMMOM  IOCJIENOBAaTEJIbHOCTH  IPOBEAEHUS  ONBITOB U
U3MEPEHUM; CaMOCTOSITEJIbHOM ~ pallMOHAIBHO ~ MOHTUPYET  HEO0OXOJIuMbIE
000py1I0BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKMMAX, 00ECIEUMBAIOIINX
HOJIy4YE€HHUE IPaBWIbHBIX PE3yJbTaTOB U BBIBOJOB; COOMIOAAET TPeOOBaHUS MPaBUII




0€30MacHOCTH TpyZa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJINLbI, PUCYHKH, YEPTEKHU, IPAPUKHU, BHIYMCICHUS; IPABUIBHO BBINOIHIET aHAJIN3
IIOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIM BBIIOJHEHBI TPEOOBAaHHUA K OLUEHKH «5», HO ObLIA
JIOTIYIIEHBI JIBa-TPH HeJAo4YeTa, HE Oojee OAHOW HerpyOoill OommOKM U OJHOTO
HEJ04YeTa.

— OneHka «3» cTaBHTCA, €cilM padoTa BBIIOJHEHA HE IOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHOM YaCTH TaKOB, II03BOJIIET IMOJYYUTh INPABWIbHBIE PE3YJIbTATHl U
BBIBO/JIbI: €CIIU B XO/1€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYLIEHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBINOJHEHA HE IOJHOCTBIO M 00BEM
BBIMIOJJTHEHHOM 4YacTh pabOT HE MO3BOJIAT CHENaTh IPABWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS], BBIUUCIEHMSI, HA0JII0IEHUS IPOU3BOJMINCH HEPABUIIBHO.

Tema 3.4. MaruuTHoe moJie
YcrHblii onpoc (YO)

1. Kak BO3HHKAIOT MarHUTHBIC B3aUMOJICHCTBHUS?

2. Uro Takoe MarHuTHOE I10JIC, YEM OHO CO3JacTCs?

3. CBoiicTBa MAarHUTHOTO IOJIA.

4. JlecTBHS MAarHUTHOTO MOJISI HA PAMKY C TOKOM.

5. KonnuecTBeHHas XapakKTepUCTUKA MAarHUTHOTO TOJIS.

6. UTto npuHSATO 3a HAMpaBJICHUE BEKTOpA MAarHUTHOW UHIYKIUHN ?
7. IlpaBusio OypaBuMKa.

8. Uro ompenensieT npaBuiio OypaByuka?

9. Kak n3o0paxatroT MarHUTHBIE TIOJIS?

10.Yt0 Takoe TMHUY MAarHUTHOW UHAYKIHWU ?

Kontponupyemsbie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PaCKPBITO COJICPKAHUE MaTepuaia

YETKO Y MPABWJIBHO JIaHBI OTIPEICIICHUS U PACKPBITO COJEpKaHUE MTOHSTHM, BEPHO
MCIIOJIb30BaHbl HAYYHbBIE TEPMUHBI

IJI1 TOKa3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHHA, BBIBOJIbI N3 Ha6J'IIOI[€HI/If/'I,
OIIBITOB

OTBCT CaMOCTOHTeHBHblf/‘I, HCIIOJIB30BAaHbI PAHCC HpI/IO6p€TeHHBIe 3HaHUs.

OrmeTka «4»
PACKpBITO OCHOBHOE COJIEpKaHKe MaTepHuaia

B OCHOBHOM IIPAaBUJILHO JIaHbI ONIPEACIICHUS ITOHATHN U UCIIOJIb30BAaHbl HAYYHbBIE
TEPMHUHBI.
OTBET CaMOCTOSTEIIbHBIN



OTIpE/ICIICHHS TIOHSATHI HETIOIHbBIC, JOIMYIICHBI He3HAYUTEIbHbIC HAPYIIICHHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIIBIIME HETOYHOCTH MIPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIICHUSIX

MPaBUJIBHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapaKkTepa (TO3HIIHS
MTOHHUMAFOITUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe yueOHOro MaTepuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/la MOCIeA0BaTEIbHO

onpeieSIeHHs] MOHSATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIhCTBA BEIBOABI U 000OIICHHS 13
HaAOJIOICHUM, TOMYIIEHbI OMTMOKY MTPU UX U3JI0KECHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

MPABWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHHE YIEOHOTO MaTepualia He pacKphITO

HE JIJaHbI OTBETHI Ha BOIIPOCHI HABOISIIETO M KOHKPETHU3UPYIOIIETO XapaKTepa
JOTYIIEHBI TPYOBIC OIMTUOKY B ONPEICICHUH TOHSITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

TectupoBanue (T)
I Bapuanr.

1. Kakoe siBjieHue Ha0J/1101a€eTCs B onbIiTe Jpcrenaa?

A) B3auMOIeHiCTBHE MPOBOJIHUKOB C TOKOM;

b) B3aumojieiicTBHE IBYX MAarHUTHBIX CTPEJIOK;

B) moBopOT MarHUTHOM CTPENIKU BOJIM3U TIPOBOJHUKA C TOKOM.

2. Bo3Jjie NpoBOHMKA C TOKOM PaCNoJI0KeHAa MATHUTHAs cTpesika. Kak
N3MEHHUTCS ee HANPaBJIEHNE, €CJTH H3MEHHTh HanpaBJieHHe CHJIbI TOKA?
A) nosepuercs Ha 90°;

B) nosepuercs Ha 3607

B) nosepuercs Ha 180°.

3. IloueMy MArHMTHAsl CTPEJIKA MOBOPaYuBaeTcsi BOJIM3U NPOBOJHUKA C TOKOM?
A) Ha Hee JIeICTBYET MarHUTHOE TOJIE;

b) Ha Hee neMCTBYET IEKTPUUECKOE MOJIE;

B) Ha Hee neiCTBYET cujia MPUTSKEHHUS;

') Ha Hee AEMCTBYIOT MarHUTHBIE U DJIEKTPUUECKHUE MOJIS.



4. Kakasi cBsi3b CylIeCTBYeT MeKAY JeKTPUIECKUM TOKOM M MATHUTHBIM
noJiem?

A) MarHMTHOE TOJI€ CYIIECTBYET BOKPYT HEMOABUKHBIX 3aPSAKEHHBIX YACTHII;
b) MaruuTHOE MoJIE CYyIIECTBYET BOKPYT JIIOOOTO MPOBOJAHUKA C TOKOM;

B) maruuTHO€ moJie JeHCTBYET Ha HEMOIBUKHBIEC 3aPS’KEHHBIC YACTHUIIBI.

5. YUTto siB/IsIeTCA HAIEKHBIM 3aIIUTHUKOM YeJIOBEKA 0T KOCMHYECKUX
U3JIyYeHu?

A) MarHuTHoe€ 1nose 3eMiu;

b) 3emHas atmocdepa;

B) u To u apyroe.

6. Kak B3anMoeiicTBYIOT Mexkay CO00M MOJIK0CHI Maruura?

A) OJIHOMMEHHBIE MOJI0CA OTTAIKUBAIOTCS, pA3HOUMEHHBIE TTOJIFOCA TTPUTITUBAIOTCS;
b) pazHOMMEHHbIE TTOJII0CA OTTAJIKUBAIOTCS, OJTHOMMEHHBIE MOJII0CA TPUTSATUBAIOTCS;
B) He B3auMO€ICTBYIOT.

7. UeM 00BbSACHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIUBAECTCH B JAHHOM MeCTe
3eMJIM B ompe/ie/ICHHOM HANpaBJIeHUU?

A) CylIeCTBOBaHUEM BJIEKTPUUECKOTO TOJIS;

b) cymiecTBoBaHMEM MarHUTHOTO TIOJISI 3€MIIH;

B) cymiectBoBaHMEM IIEKTPUUECKOTO U MAarHUTHOTO MOJIeH 3eMIIu.

8. Kak Ha3bIBalOTCS MATHUTHBIE MOJIIOCHI MATHUTA?
A) TIOJIOKUTENbHBIN, OTPUIIATEIbHBIN;

b) cunuii, kpacHbIi;

B) ceBepHbIil, FOKHBIN.

9. I'me HaxoasITCSI MATHUTHBIE MOJIIOCHI 3eMun?
A) BOM3M rpadruecKuX MOITKOCOB;

b) Ha reorpadguueckux noirocax;

B) MoryT ObITh B 11000i1 TOUKE 3EMIIH.

10. Kakoe cxoacTBO HMeeTCsl MeKAY KaTyIIKOH ¢ TOKOM M MATHUTHOM CTPeJIKoi?
A) xaryIika ¢ TOKOM, Kak 1 MarHUTHasi CTPEJIKa, UMEET JBa MOJIF0Ca — CEBEPHBIN U
FO)KHBIM;

b) cyiiecTByeT aeKTpUIECKOE TOJIE;

B) nelicTBYIOT Ha MPOBOJHUK C TOKOM.

11. Kak u3mMeHsieTcsl MATHUTHOE JIeliCTBHE KATYIIKH C TOKOM, KOT/1a B Hee
BBOJIST 5KeJIe3HbIH CepAeYHUK?

A) yMeHbIIaeTcs;

b) He usmensieTcs;

B) yBenuuuBaeTcsi.



12. Yto Haxo caenarb, 4YTO0ObI K3MEHUTh MATHUTHBIE MOJIIOCHI KATYIIKH ¢ TOKOM
HA NMPOTHUBOMOJIOKHbIE?

A) U3MEHUTH HaNIPaBJIECHUE PIEKTPUUECKOTO TOKA B KAaTYIIKE;

b) U3MEHHUTH YKCIIO BUTKOB B KaTYIIIKE;

B) BBECTH BHYTpb KaTyUIKH KEJIE3HbIN CEPICUHUK.

13. Yto coboii npeacraBiasieT 3JIeKTPOMATHUT?
A) KaTymIka ¢ TOKOM ¢ OOJIBIIIUM YHCIIOM BUTKOB;
b) kartymika ¢ )KeJe3HbIM CEpAEUHUKOM BHYTpPH;
B) cuiibHBIN MOCTOSIHHBIA MarHUT.

14. Kakue ycTpoicTBa NIPUMEHSIIOTCSA Uil PeryJMPOBaHNs TOKA B KATYILIKE
3JIeKTpOMaraura?

A) xitoy;

b) npenoxpanuresns;

B) peocrar.

15. B yem ri1aBHoe OT/IMYME JIEKTPOMATHUTA OT MOCTOSIHHOTO Maruura?

A) MOXHO PeryJIupoBaTh MarHUTHOE JIEUCTBUE AJIEKTPOMArHuTa, MEHsISl CUITy TOKa B
KaTYIIKE;

b) snexkTpoMaruutsl 00J1a1at0T OOJBIIEH TOBEMHON CUJION;

B) HeT HUKAKOTO OTJIMYHS.

16. Kakue u3 nepeyncjeHHbIX BEIECTBA HE MPUTATUBAIOTCA MATHUTOM?
A) xene3o;

b) crans;

B) Hukens;

') amroMuHuU.

17. llouemy 1Jis U3y4YEHUSI MATHUTHOTO MOJIS MOKHO MCII0JIb30BATh KeJIe3HbIe
ONUJIKH?

A) B MarHUTHOM T10JI€ OHU HAMarHMYMBAIOTCSl U CTAHOBSITCSI MATHUTHBIMU CTPEJIKAMU;
b) ’xene3Hbie ONMUIKK XOPOIIO HAMAarHUYMBAKOTCS;

B) oHu o4eHsb nerkue.

18. Kak pacnojsiararorcsi Jkejie3Hble ONTMJIKHA B MATHUTHOM 10JI€ PSIMOIo ToKAa?
A) pacrnionaratorcs BAOJb MPOBOJHUKA C TOKOM;

b) 06pa3ytoT 3aMKHYThIE KPUBBIE BOKPYT MPOBOJAHUKA C TOKOM;

B) pacrionaratorcst 6ecriopsiiogHo.

19. Kakoii MarHuTHbIi mos0¢ HaxoaurTcs BOau3u FOxkHoro reorpaguyeckoro
noJiroca 3emun?

A) CeBEpHBIii;

b) roxHBI;

B) ceBepHbIil U 10)KHBIN;



') HuKaKoi.

20. K moJsirocy Maraura npuTsHyJauch ase 0Oynasku. [louemy ux cBo0ogHbIE
KOHIIbI OTTAJIKUBAKOTCSH?

A) KOHIIBI OyJIaBOK UMEIOT Pa3HOMMEHHBIE TIOJIFOCHL;

b) xoH11pI Oy1aBOK UMEIOT OJJHOMMEHHBIE MOJTIOCHI;

B) xoH11bI Oy1aBOK HE HAMArHUYEHBI.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kiaoum Kk Tecram:

Ne ponpoca |(1/2/3(4/5/6/7/8/9/1 |1 |1 |1 |1 |1 |1 |1 |1 |1 |2
0 |1 234 (5[67 8190
A|/B|A|[B|B|A|T|A[B|A|B

Mpasuasn |B|B|A[B|A[A[B[B[A
bIl OTBET

Kpurepun onieHku:

— «2» BBICTABIISIETCS O0yUarOIIeMycs, eciiu Habpaia MeHee 8 OaJlIoB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 9-11 6ainos;

— «4» BBICTaBIISIETCS O0yUarommemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS O0yUaronemycs, 3a 6osee 17 6amios.

3aganus 1 camMocTosATeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOLICHU)

BekTop MHAYKIIMY MAarHUTHOTO TIOJISL.

HanpskeHHOCTh MAarHUTHOTO TMOJIS.

JlelicTBrE MarHUTHOTO MOJIs Ha TPSMOJUHENHBINA MPOBOJIHUK C TOKOM.
Pabota o nepemenieHruo MPOBOIHUKA C TOKOM B MarHUTHOM TIOJIE.
[IpaBuio OypaBuuka.

[IpaBuio mpaBoii pyKu.

B3aumoneiicTBre TOKOB.

Cuna Amnepa. [Ipumenenne cuibl AMnepa.

[IpaBuio npaBou JIEBON PYKHU.

10.JleiicTBE MAarHUTHOTO TIOJISI HA ABMKYIIMIICS 3apsijl.

11.Cuna Jlopenua.

12.1Tpumenenue cunsbl JIopeHna.

13.0npenenenure yaeabHOTo 3apsaa.

14 .MarauTtHble CBOMCTBA BEIIECTBA.

15.MarauTHasi IPOHUIIAEMOCTb.
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Kontponupyemsie komnerenunu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO M IIPABUIBHO JIaHBl ONIPEIEICHUS U PACKPBITO COACPIKAHUE IOHSATUN, BEPHO
VICITOJIB30BaHbI HAYYHbIE TEPMUHBI

JUISL J10Ka3aTelbCTBA MCIOJB30BaHbl Pa3JIMYHbIE YMEHMs, BBIBOJBI M3 HAOIIOJCHUH,
OIIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAaHbI paHEE TPHUOOPETEHHBIE 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIepKaHHE MaTeprala

B OCHOBHOM TMPAaBUJIBHO JaHbl OMpPEJCICHUS TOHSATUA M HCMHOJb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIMN

OMpeNeNICHUs] TOHATHM HEMOJHBIE, JOMYIICHhl HE3HAYUTENIbHBIC HaPYIICHHS
MOCJICAOBATEILHOCTH M3JIOKEHUS, HEOONBIINE HETOYHOCTH IPU HCIOJIB30BAaHUU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIIICHUIX

MpPaBWIbHBIE M YETKHWE OTBEThl HA BOIMPOCHl YTOYHSIONIIETO XapakTepa (MO3UIUs
MOHUMAIOITUH)

Otmetka «3»

YCBOEHO OCHOBHOE COJIepKaHUE yueOHOro MaTepHalia, HO MU3JI0KEeHO (hparMeHTapHO,
HE BCET/la MOCIEA0BATEIbHO

ONpeIeJICHNs] MOHATUN HETOCTATOYHO YETKUE

HE WCMOJIb30BaHBI B KauyeCTBE JOKa3aTeJIbCTBA BBIBOALI M 000OIIEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHbl OMMOKM M HETOYHOCTHM B HCMOJb30BAaHUM HAYYHOM TEPMUHOJIOTHH,
OTPEJICIICHUE TTOHSTUI

MpPAaBWIbHBIE M YETKUE OTBEThl HA BOMPOCHI HABOMSIIETO M KOHKPETU3UPYIOIIETO
xapakrepa (Mo3ULUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIEp>KaHHE Y4EOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIEHbl TpyOble OMMOKKM B ONPENCNCHUH TOHATUN, TpPH HUCIOJIb30BAaHUU
TEPMHUHOJIOTHH.

Tema 3.5. djekTpoMaraiuTHAs HHAYKIUS.



Ycrublii onpoc (YO)

p—

B uéM 3akiro4aeTcsi CymHOCTb SIBJEHUS AIEKTPOMArHUTHON HHIYKIIUH?

Kewm otkpeiTo aBnenne? ['ox oTkpbiTUA?

Kakue ycnoBust HEOOXOAUMBI JIJIsI CYIIECTBOBAHHUS SIBICHHS JIEKTPOMArHUTHOU
UHIYKIUN?

3aKOH 3JIEKTPOMarHUTHOW MHIYKINN

Yro sABIIIETCS HCTOYHUKOM MHAYKIIMOHHOIO 3JIEKTPUYECKOTO IO

Pemenne 3amaun (13 yncia 00s3aTeNbHBIX )

[ToHsATHE MHAYKIIMOHHOIO 3JIEKTPUYECKOTO OIS

Ero oTiinume oT cTallmOHapHOIO 3JIEKTPUIECKOTO

KTO BBIABMHYIJI TUIIOTE3Y €r0 BOSHUKHOBEHMS !

HampaBnenue HHIYKIMOHHOTO 3JEKTPUYECKOTO IOJISI IO OTHOLIEHUIO K
HaIIPaBJICHUIO BUXPEBOTO MATrHUTHOTO TMOJs MpPH €ro HapacTaHUHM WU
yOBIBaHUU (CIETATh YEPTEK)

5. OAC uHaYKUMU B ABMKYIIUXCS B MArHUTHOM I0OJI€ IPOBOJHUKAX

—_
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Kontpomupyemsie komnerenunn: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YETKO W MPaBUJIBHO JaHbl ONPENCIICHUS M PACKPBITO COACPKAHUE TOHSTUN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUIsl JI0Ka3aTeNIbCTBA MCIOJIb30BAaHbl PA3IMUHbIC YMEHUS, BBIBOAbLI U3 HAOIIOJICHUM,
OITHITOB

OTBET CAaMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHee MPHUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEpKaHHE MaTepuaia

B OCHOBHOM TMPABUJIBHO JIaHBI OIpEJeCHUsS TOHSATUNA W MCMOJb30BAaHbI HAy4YHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpENENICHUs] TOHATUN HEMOJHBbIE, JOMYIICHbl HE3HAUUTENbHbIC HaPYIICHHS
MOCJIE0OBATEILHOCTH M3JIOKEHUs, HEOOJbIIINE HETOYHOCTH TMPU HCIOJIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

MpaBWIbHBIE M YETKHE OTBEThl HAa BOIMPOCHl YTOYHSIONIETO XapakTepa (IO3UIUs
TTOHUMAIOIITU )

OtMeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHE yuyeOHOTO MaTepHalia, HO M3JI0KEeHO (hparMeHTapHO,
HE BCEra I10CJIeI0BaTEILHO

oTnpeieSIeHUs TOHATUN HEIOCTATOYHO YETKHE



HE MHCIOJb30BaHbl B KayeCTBE JIOKA3aTEIbCTBA BBIBOABI U O0OOLIEHMS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JT0KCHUH

JOMYIICHBI

OIMMOKM M HETOYHOCTH B MCHOJIB30BAaHUU H&y‘-IHOﬁ TCPMHUHOJIOTNH,

OTIpe/IeTICHUE TOHSATHIMA
NPaBWJIbHBIE M YETKHE OTBETHI HA BOMPOCHI HABOJSIIETO W KOHKPETH3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE YU4eOHOTO MaTepualia He PacKPhITO
HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa

AOIIYIICHBI

FPY6I)IC OmMOKH B OIIPpCACIICHUU HOHHTHﬁ, IMprU HCIIOJIBb30BAHHUHU

TCPMHUHOJIOTHH.

TectupoBanmue (T)

I Bapuanr.

Al. HAYKIIMOHHBINA TOK — 3TO HAIlPaBJIEHHOE JIBU)KEHUE:
1) 3apspKEHHBIX YacTHI, [0 CBOMM JCHCTBUAM B IMPHUHIIUIIC HE OTINYACTCS

OT JJIEKTPUYECKOTO TOKA, MPOSIBIIAETCSA 3a CUET CHJI HEIJIEKTPUYECKOTO
MIPOUCXOKICHUS

2) HEWTpaJbHBIX 4YaCTHIl, O CBOMM JCWHCTBUSIM B TMPUHIIUIIC HE
OTJIMYACTCSI OT DJJIEKTPUUECKOTO TOKA, TMPOSBISIETCS 3a CYET CHJI
BJIEKTPUYECKOTO MIPOUCXOKICHUS
3) 3apsHKEHHBIX YacTHIl, [0 CBOMM JCHCTBUAM OTJIMYACTCA OT
AJIEKTPUYECKOTO TOKA, MPOSIBISIETCS 3a CYET CHJI HERJIECKTPHUUECKOTO
MIPOUCXOKICHUS

4) HEeUTpaNbHBIX YACTHII, II0 CBOUM JECUCTBUSIM B MPUHIIUIE OTIMYACTCS
OT DJIEKTPUUYECKOTO0 TOKa, MPOSIBISAETCA 3a CUET CHJI BJIECKTPUUYECKOTO
MIPOUCXOXKICHHUS

A2. MarnuT BBOAMTCS B aJIOMHUHHUEBOE KOJIBIIO TaK, KaK IMOKA3aHO HAa PUCYHKE.
Hamnpagiienne Toka B KOJIbIIE YKa3aHO CTPENKor. KakuM moiatocoM MarHuT BBOJAUTCA B

KOJIBLIO?

1.
[
<«

1) monoXuTeIbHBIM
2) OTpULIATENIBHBIM
3) ceBepHBIM

4) IOKHBIM



A3. Tpu oMHaKOBBIEC KAaTYIIKX BKJIFOUYEHBI ITOCIEA0BATEIBHO B DJIEKTPUYECKYIO LEIb
noctosiHHOTO ToKa. Katymika 1 6e3 cepieunrka, B KaTylIke 2 CepAeYHUK U3 KoOabTa,
B KaTylmike 3 cepACYHUK M3 TpaHcPopMmaTOopHOW cTamu. B kakoil W3 KaTyuiek
WHAYKIHUS MarHUTHOTO Moyt OyneT HauMeHblieil? (MarHuTHas NpPOHHUIIAEMOCTD
BO31yXxa paBHa 1, kobansTa — 175, Tpancdopmaroproit ctamm — 8000.)

1)1
2) 2
3) 3
4) BO BCEX KaTyIlIKaxX OJJMHAKOBa

Ad. Tlpsmoii npoBoaHUK AIMHON 80 CM ABUKETCS B MAarHUTHOM TI0JIE CO CKOPOCTBIO
36 xm/4 o yriom 30° K BEKTOPY MarHUTHOW MHIYKUIMU. B MpoBOJHMKE BO3HUKAET
O/JC 5 mB. Uemy paBHa MarHuTHast UHIYKIUA?

1) 3mTn

2) 0,8 xTn

3) 2,5mTn

4) 1,25 mTn

B1. K karymke ¢ mHaykTuBHOCTHIO L = 0,25 I'H mpuiokeHa MOCTOsIHHAash Pa3HOCTh
noteHuuasioB A¢ 10 B. Ha ckonpko Bo3pacTeT cuina Toka B KaTymke 3a Bpems Az 1 ¢?
(ConpoTuBieHrneM KaTylIKy MpeHeopeys) (oneHuBaetcs 2 0.)

C1. IIpoBogauk Macco m = 1 Kr u JjauHOM [ = 1 M TOJABEIICH IPH IMOMOIIU ABYX
OJIMHAKOBBIX METAJUTMUECKUX MPYKHUH KecTKOcThio k 100 H/m kaxnas. [IpoBomHuK
HaxOJUTCS B OJAHOPOJHOM MAarHUTHOM Iojie, MHAyKIus kotoporo B = 100 Tu u
NEPHeHINKYIIpHA IJIOCKOCTH, B KOTOPOW JieKaT MPOBOJHUK M TPYXKUHBL. (CMm.
PHUCYHOK.)

C

-
®F
/

[IpoBOHUK CMECTHIIM B BEPTHKAJIBHOW TUIOCKOCTH OT TMOJOXKEHUS PaBHOBECHS U
ormyctuin. Omnpenenure nepuos KojaeOaHuil MPOBOIHUKA, €CIM K BEPXHUM KOHIIAM
NpYKUH mOpucoennHeH KouaeHcatop eMKocThio C= 100 Mx®. (CompoTuBIEeHHEM
MIPOBOJIHUKA U MPYKUH MpeHeOpeub) (omennBaetcs 3 0.)

II Bapuanr.

Al. C moMonIpl0 KaKoro ombITa MOXHO TOKa3aTh BO3HUKHOBEHHE WHIYKIIMOHHOTO
TOKa?
1) TpPOBOAHUK, KOHIIBI KOTOPOTO MPUCOCIWHEHBI K TajJbBaHOMETPY, HAI0
IIOMECTHUTH B MarHUTHOE I10JIE
2) TPOBOJHMK, KOHI[BI KOTOPOTO MPUCOEAMHEHBI K TaJlbBAHOMETPY, HaJI0
JIBUTATh BJIOJIb MAarHUTHBIX JIMHUN



3) MarHuT WM TPOBOJHHUK, KOHIBI KOTOPOTO IPUCOCIMHEHbI K
ralbBaHOMETPY, HAJI0 JIBUTaTh TaK, YTOObl MAarHUTHBIC JIMHUU
nepeceKany MpOBOTHUK

4) ¢ MOMOIIBIO OIBITA ITOKA3aTh HEBO3MOKHO

A2.Korga MeTalmMyecKuil CTEPKEHb MPUCOCIMHUIN K OJHOMY U3 IOJIOCOB
MCTOYHHKA TOKA, TO BOKPYT HEro 00pa3oBaJIOCh MOJIE:

1) 2yIeKTpUYECKOE U MAarHUTHOE

2) MarsHuTHOE

3) BNEKTPUYECKOE

4) mpu TakOM YCJIOBHH TOJIE HE 00pa3yeTcs

A3. IHAYKTUBHOCTb YHCJIEHHO PaBHA:

1) MarHuTHOMY TIOTOKY, OXBAaTbIBAEMOMY IIPOBOJHUKOM, €CIIM CHJIAa TOKa,
IIPOTEKAroas o MPOBOJAHUKY, paBHa 1A

2) cune TOKa, NPOTEKAKOUIEr0 IO NPOBOJHUKY, €CIM MAarHUTHBIM IOTOK,
OXBAaTbIBA€MbIN IPOBOJHUKOM, paBeH 1 BO

3) MarHUTHOMY INOTOKY, OXBaTbIBAEMOMY HPOBOJHHUKOM, IIPU M3MEHECHHM CHJIbI
TokaHal As3alc

4) cune Toka, MPOTEKAKOUIETO MO MPOBOJHUKY, €CIIM MarHUTHAsI NHIYKIUSA paBHA
1 Tn

A4.Yemy paBHa DJIC camMOMHAYKIMH B KaTylike ¢ MHAYKTUBHOCTBIO 0,4 I'H mpwu
PaBHOMEPHOM YMEHbIIIEHUU CUJIbl TOKa ¢ 15 10 10 A 3a 0,2 c?

)0

2) 10B

3) 50B

4) 0,4B

B1. Karymka ¢ conporusinesneM R= 20 Om wu wmHgyktuBHOCTBIO L= 102TH
HAXOJWUTCS B TEPEMEHHOM MAarHUTHOM Toje. Korma cosmaBaeMblil 3TUM TOJIEM
MAarHUTHBIA NOTOK yBenuuuBaercs Ha A® = 107 BO, cuila ToKa B KaTyIIKE BO3PACcTaeT
Al = 0,05 A. Kakoii 3apsii TpOXOAUT 3a 5TO BpeMs 1o KaTyiike? (oreHuBaetcs 2 0.)

C1. Ha HenpoBoasieM KJIMHE C YIJIOM HakioHa o = 30° mapayuienbHo peOpy KiuHa
JICKUT TOHKUM TPOBOAHUK Maccorl m = 5 r u anuHou [ = 10 cM. KoHIbl TpoBOIHUKA
COCUHEHbl C HEMOABI)KHBIMU CTOMKaMU JBYMsI OJMHAKOBBIMU MPYKHMHAMH
&KecTKoCThIO k = 0,2 H/M Tak, kak moka3aHo Ha PUCYHKE.



K knemMMaM cTOE€K DOABOIAT mNOcTOsiHHOEe Hampspkenue U= 4 B. Omnpenenure
MaKCHUMAaJbHOE YIJIMHEHHE IPYKUHBI, €CIIM B IMPOCTPAHCTBE CO3JaTh OJHOPOJIHOE
MarHuTHoe mnoje ¢ uHaykuuen B= 0,1 Tn, HampaBieHHOE BEPTUKAJIbHO BBEPX.
(Koapduument TtpeHus mnpoBogHMKAa O IUIOCKOCTH kimHa p = 0,1, ero
conpotusieHue R = 20 OM. ConpoTuBIEHUE NMPYKUH HE YUUTHIBATH) (OLIEHUBAETCS 3
0.)

Kontpomupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kuaroun Kk Tectam:
Bapuanr 1

Ne Bompoca Al | A2 | A3 | A4 | Bl C1

IpaBwibebiii oTBer (1 |3 |1 |4 (Hal0A | 0,63¢

Bapuant 2

Ne Bonipoca Al | A2 | A3 | A4 | Bl C1

IpaBwibHbli orBer (2 (3 |3 |2 [25-105Ka| 11 em

Kpurepun onenku:

— «2» BBICTABIISIETCSA 00yUaroIIeMycCsl, €ClIu HaOpay MeHee 3 OaJlIoB;
— «3» BBICTABIISIETCS OOyUaromemMycs, 3a 4 6amua;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 6-5 6amios;

— «5» BbICTaBIsIeTCA OOyUaroemMycs, 3a 6osee 7 6ayoB.

3aganus 1 caMocTosATeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

1) SIBneHue 3NEKTPOMArHUTHON MHIYKIIVH.

2) MarHuTtHbIi MOTOK.

3) 3aKOH JIEKTPOMAarHUTHON UHIYKLIHH.

4) IlpaBuiio JleHna.

5) BuxpeBoe 37eKTpruuecKoe mose.

6) OJIC uHAYKIHMM B JIBUKYIIMXCS POBOIHUKAX.
7) SIBneHuEe cCaMOUHIYKIIUH.



8) MHIyKTUBHOCT.
9) DHeprus MarHUTHOTO MOJISI TOKA.

10) B3anMOCBS3b 2NEKTPUUECKUX U MATHUTHBIX ITOJIEH.
11) DNEeKTpOMarHuTHOE MOJIE.

12) MarnuTHast IpOHULIAEMOCTb.

13) Jua-, mapa- u peppoMarHeTHKH.

Kontponmupyembie komnereniuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; IL.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun oneHku:
OtMmeTka «5»
MIOJTHO PACKPBITO COJICPIKAHUE MaTepuaia

YCTKO W IIPAaBWJIBHO JaHbl OIIPCACIICHUA W PACKPBLITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BaHbl HAYYHBIC TCPMHHBI

I 10Ka3aTClIbCTBA MCIIOJB30BaHbl PAa3JIMYHBIC YMCHUS, BBIBOJbI K3 H&6HIOI[CHHI>1,
OIIBITOB

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

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTeprala

B OCHOBHOM MPAaBWJIBHO JIaHbl OMPEICICHHS MOHSATUM M HCMOJIb30BaHbl HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONpPEACICHUS] TOHSATUM HEMOJIHBbIE, JONMYUIEHbl HE3HAYUTENIbHBIE HapYIICHUS
MOCJIEA0BATEILHOCTH M3JIOKEHUS, HEOOJbIIME HETOYHOCTH IMPU HCIOJIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U O00OIICHUSIX

MpaBUJIbHBIC M YETKHWE OTBETHl Ha BOIPOCHI YTOYHSIOLIETO XapakTepa (MO3UIIUs
MTOHUMAIOIITU )

OtmeTka «3»

YCBOGHO OCHOBHOE COJICpKaHHME Y4eOHOTO MaTrepuaia, HO M3JI0KEHO (parMeHTapHO,
HE BCET/a MOCJIeI0BATEIHHO

OTIpE/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE MHCIOJb30BaHbl B KayeCTBE JIOKA3aTeJIbCTBA BBIBOABI U OOOOUICHHS U3
HAOJI0/ICHUH, TOMYIIEHbI OIIHOKH MPH UX U3JI0KEHUH

JOTYIIEHBl ONIMOKM W HETOYHOCTH B UCIOJIb30BAaHUU HAYyYHOW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHSITUI

MpPaBUWIbHBIC U YETKHE OTBEThl Ha BOMPOCHl HABOJAIIETO W KOHKPETU3IUPYIOLIETO
xapakrtepa (IO3UIUs KPUTHK)

OrMmeTka «2»
OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepuala He PacKPhITO
HE JaHbl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa



JOMYUIEHbl TpyOble OIMOKKM B ONpPENENCHUU TMOHSATUM, MpPU HUCHOJIb30BAaHUU
TEPMUHOJIOTHH.

KonTposbnas pabora Ne 3
Ilo pa3aeny «JeKTPOANHAMHUKA

Bapuanm 1
1. Onpenenuth cUiLy, C KOTOPOI OJHOPOAHOE MarHUTHOE TOJI€ IEUCTBYET Ha
IPOBOIHKK UIMHOM 30 CM, PacIoIokKeHHbI! nox yriioMm 45° Kk BEKTOpy MarHUTHOM
WHIYKIWH, eciiy criia Toka B HeM 500 MA. MarnutHas naaykuus cocrasisiet 0,5 To.

2. [IpoBOoHUK ¢ TOKOM 7A HaXOAUTCS B MarHUTHOM TioJie ¢ uHaykiuein 10 T
OnpenenuTs JVIMHY MPOBOJHUKA, €CIIM MAarHUTHOE TI0JI€ IEUCTBYET HA HETO C CUJION
25H nepnesauKyiaspHO NPOBOIHUKY.

3. IIpoBognuk nnuHoU 30 cM ¢ cuioii Toka 50 A HaXOAUTCSI B OJHOPOAHOM
MarHuTHOM 1oJjie ¢ uaaykuueit 60 MTn nepnenaukynsipHo nomo. Kakyro padorty
COBEPILIUT UCTOYHUK TOKA, €CIIM IPOBOJHUK repeMectutcs Ha 30 cM
X X X _BJ'X BJIOJIb HAITPABJICHHUS JINHUU ACHUCTBUS CUIIBI AMIiepa?
X XX X 4. Kako#i qomxHa ObITh CHJIa TOKA, YTOOBI B KATYIIIKE

x  x“?y  x AHAYKTHBHOCTEIO 0,5 I'H 9HEprust MarHuTHOrO moJist O6suta 100 JHx?
.

v
X X x x3.llokazate HanpaBienue cuibl JlopeHia.

Bapuanm 2
1. Onpenenuts cuity, C KOTOPO OJHOPOAHOE MarHUTHOE TOJI€ IEUCTBYET Ha
IPOBOIHUK JUTMHOM 40 cM, pacnosoxkeHHbli o yriom 45° Kk BEKTOpy MarHMTHON
WHIYKIWH, eciii cuiia Toka B HeM 400 MA. MarauTtHas unaykuus cocrasiser 0,5 To.

2. [IpoBoaHUK ¢ TOKOM 3A HaXOJUTCS B MAarHUTHOM TI0Ji€ ¢ MHAYKIMen 12 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MATHUTHOE MOJIE ICMCTBYET HA HETO C CUJION
40H m nepneHauKyIspHO TPOBOJIHUKY.

3. IIpoBoanuk amuHoM 40cm ¢ cusoit Toka 50 A HaxXoAUTCS B OAHOPOTHOM

MarHuTHOM noJje ¢ uaaykuuen 50 mTi. Kakyio paboTy coBepIIMT HCTOUYHUK TOKA,

€CJIM IPOBOJIHUK nepeMecTUTcs Ha 40 cM BI0JIb HANIPABJICHUS! IMHUN JEHCTBUS CUJIBI
e =& & _»® Amnepa?

.
] ] 1.;. ]
4. Kakoii qomxHa ObITh MHIYKTUBHOCTD KATYIIKU, YTOOBI MPU CUJIE
i ?
e o™’ o TOKABHCH 2 A 3HEpPrust MATHUTHOTO MOJIS paBHsiachk 20 JIx”



5. Ilokazarb HanpasneHue cuibl Jlopenna.

Bapuanm 3
1. Onpenenuth cuily, ¢ KOTOPOH OJTHOPOJAHOE MAarHUTHOE T0JIe IEUCTBYET Ha
IPOBOIHKK JUIMHOM 30 cM, PacrosIokKeHHbIN noj yriioM 45° Kk BEKTOpY MarHUTHOM
WHIYKIWH, eciii cuiia Toka B HeM 500 MA. MarauTtHas unaykuus cocrasiser 0,5 To.

2. [IpoBoaHUK ¢ TOKOM 7A HaXOQUTCA B MAarHUTHOM ToJie ¢ uHaykuen 10 T
OnpenenuTs JUIMHY MPOBOJHUKA, €CIIM MAarHUTHOE TI0JIE IEUCTBYET HA HETO C CUIION
25H nepneHauKyYJISIPHO TPOBOJHUKY.

3. [IpoBoanuk nmuHoM 30 cM ¢ critoit Toka 50 A HaX0AUTCS B OJTHOPOTHOM
MarHuTHOM MoJjie ¢ uaayknuet 60 MmTa nepnenaukysspHo nomo. Kakyro padoty
COBEPILINUT UCTOYHUK TOKA, €CJIM IPOBOAHUK IepeMecTuTcs Ha 30 cM BAOJIb

X X X E,.x HaIlpaBJICHUS JIMHUM IEUCTBUS CHIIbI AMmIiepa?
X XX X 4. Kakoii 1o/KHa OBITh CUJIa TOKA, YTOOBI B KaTYIIIKE

x  x“¥y  x AHAYKTHBHOCTEIO 0,5 I'H 9HEprust MarHuTHOrO o Osuta 100 JHx?
-

v
x X % x3.Ilokazare HanpaBieHue cuiibl JlopeHua.

Bapuanm 4
1. OnpenenuTs cUily, ¢ KOTOPOH OJTHOPOJHOE MAarHUTHOE TI0JIC ISHCTBYET Ha
IPOBOIHKK UTMHOM 40 cM, pacrosoxkeHHsIi nox yrioM 45° kK BEKTOpy MarHMTHOM
MHIYKIIUH, eciiu cujia Toka B HeM 400 MA. MarautHast unaykius cocrasisert 0,5 To.

2. [IpoBoiHMK ¢ TOKOM 3A HaXOJAMTCSA B MAarHUTHOM TT0Ji€ ¢ MHAyKiueu 12 Ti.
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MATHUTHOE MOJIE IEMCTBYET HA HETO C CHIION
40H n nepneHauKyIsspHO TPOBOJIHUKY.

3. IIpoBognuk nnuHoM 40cMm ¢ cusoit Toka 50 A HaXOAUTCS B OJJHOPOIHOM
MarHuTHOM mnoJje ¢ uaaykuueit 50 MTn. Kakyro paboTy COBEpIIUT UCTOYHUK TOKA,
€CJIY MPOBOJIHUK nepemMecTuTca Ha 40 cM BIIOJIb HAIIPaBIICHUS
¢« = = E,.' JIMHUAU IEUCTBUSA CHIIbI AMriepa?

— 3=
] ] 1';. ]
4. Kakoii qomxHa ObITh HHIYKTUBHOCTh KaTYIIIKH, YTOOBI TIPU CHIIC
s e ’e o TOKaBHEH 2 A SHEPIrUst MArHUTHOTO MOJIs paBHsitach 20 Jk?

e« = s =3 Ilokazars HanpaBieHue cuibl JlopeHua.

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

Kpurepun ouieHku:



- «5» cTaBUTHCS 3a pabOTY, BBIIOJHEHHYIO [TOJIHOCTHIO 0€3 OIINOOK U HEJOUETOB.

- «4» cTtaBUThCA 3a pabOTy, BBHIIOJIHEHHYIO MOJHOCTBIO, HO IPU HAJIW4YUU B HEH HE
OoJiee 0IHOU Tpy0Oil U OHOUM HEerpyOol OMMOKU M OJHOTO HEJ0UETa, HEe 0oJiee TpexX
HEJI0YETOB.

- «3» CTaBUTHCSA, €CIM CTYACHT NMPABUILHO BBHITIOJHUI HE MeHee 2/3 Bceil paboThl win
JomycTHSl He OoJjiee OAHOW TpyOoil OMMOKM M JBYX HEIOYETOB, HEe Oosee OJHOM
rpyooit U ogHOW HerpyOoil omuOKu, HE Oojiee TpeX HErpyObIX OIIMOOK, OJHOU
HErpyooi OmMOKHN U TPEX HEI0UETOB, TPU HAIUYUU 4-5 HEJJ0UETOB.

- «2» CTaBUTHCS, €CIU YHUCIIO OMIMOOK M HEJAOYETOB MPEBBICHIO HOPMY OLIEHKH «3»
WIH [IPaBUWJIBHO BBITIOJIHEHO MeHee 2/3 Bcell padoThl.

Pa3nen 4. Kos1ie0anus ¥ BOJIHBI
Tema 4.1. MexaHnuecKHe KOJI€0aHUSA U BOJHBI
Ycrublii onpoc (YO)

1.IlpuBenuTe mpuMepsl KOJIeOATENbHBIX TBUKEHUM.

2.YT10 Ha3bIBACTCSI MEXaHUUECKUMHU KOJICOAHUSIMU?

3. IIpu3naku K01e0aTeNHLHOTO ABUKEHHUS.

4. Kakne kojie0aHus Ha3bIBaIOTCSI CBOOOIHBEIMHU?

5.Kakue cucremMsl Ha3bIBatoTCs KosiebaTenbHbiMU? [IpuMepsl.

6.UTto Ha3bIBaeTCS AaMIUIUTYAOM KoJIEOaHMM; TEepUOJOM KoJieOaHMM; YacTOTOU
KoJjebanuii? B kakux equHuIIax U3MEpseTCs KaKas U3 3TUX BEJTUYHH?

7.Kakass maremaTuyeckas 3aBUCUMOCTb CYILIECTBYET MEXKIY NEPUOAOM M YACTOTOMU
KoJeOaHmit?

8.Kax 3aBucsT yactota u nepuoj; CBOOOHBIX KOJIeOaHU OT NJTMHBI HUTH?

9.Kakue konebaHusi HA3bIBAIOTCSI COOCTBEHHBIMU?

10.Kakue xonebanust Ha3pIBatoTCA rapMonnueckumu? I'paduk

11.YTto Ha3piBaeTcs MareMaTUYeCKUM MasTHUKOM? [Ipy Kakux ycCIIOBHSIX peajibHbIN
HUTSHON MasiTHUK OyJleT coBepIIaTh KojieOaHusl, OJIU3KHUE K TAPMOHUYECKUM?
12.Kakyro BeIM4YHHY Ha3bIBAIOT (ha30i KoiaeOaHmii?

13.I1puBeauTe npuMep KOJEOMIOMMXCS T B OIMHAKOBBIX (Da3ax, MPOTUBOMOIOKHBIX
dazax.

14. Kakue npeBpallieHus SHEPTUuU, MPOUCXOAAT NMpH Konebanusx? PUcyHOK.

15. Yto Ha3bIBAIOT BHIHYK/ICHHBIMU KOJICOAHUSIMU?

16. Kakoe siBieHre Ha3bIBaIOT pe30HAHCOM? Y CIIOBUE PE30HAHCA.

17.IIpuBeanTe mpuMeEpPbl MEXaHUYECKOTO PE30OHAHCA.

18. B kakux cirydasx pe30HaHC MOXKET ObITh TIOJIE3HBIM, a B KakuX - BpeaubiM? 19.Uto
Ha3bIBaeTca BosiHaMHu? UTo Takoe ympyrue BoJiHbl? [lpuBenute mpumep BOJIH, HE
OTHOCSIIIINXCS K YIPYTUM BOJIHAM.

20.Kakue BOTHBI Ha3bIBAIOTCA MPOAOJIbHBIMH; TOTIEPEUHBIMHU?

21.Kakue BOJIHBI — MOINEPEYHBbIE WM MNPOJOJIbHBIE - SBISIOTCS BOJIHAMHM CJIIBUIQ;
BOJIHAMH CKATHS U PACTSIKEHUA?



22.Ilouemy mormnepevHble BOJHBI HE PACIPOCTPAHSAIOTCS B KUIKUX U Ta3000pa3HbIX
cpenax?

23.Yrto HazpiBaeTcs IIMHOM BoHBI? [lo KakuM (opMyrnamM MOXKHO PacCUMTaTh JJIUHY
BOJIHBI U CKOPOCTh PaCIpOCTPAaHEHUS BOJIH?

24. Yo sBnsieTcs UCTOYHUKOM 3ByKa? UTO Ha3bIBAIOT 3BYKOM?

25.Mexannueckue KoJeOaHUs, KaKUX YacTOT HA3bIBAIOTCS 3BYKOBBIMU U IMOYEMY?
26.Kakue konebaHus HA3bIBAIOTCS YIbTPa3BYKOBBIMU; HHGPA3BYKOBBIMH?

27.Y10 Ha3bIBAIOT MY3bIKAIbHBIM TOHOM; LIIyMOM?

28.Yem onpenaensiercsi TpOMKOCTh 3ByKa?

29.0T1 yero 3aBUCUT BBICOTA 3BYKa?

30. 3ByKoBbI€ ABIEHUA. UTO HAa3bIBAIOT 3XOM? Y CIIOBHE BO3HUKHOBEHHUS 3XO.

31. Onpenenenre pacCTOSHUM C MOMOILBIO 3BYKa.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepraia

YETKO U MPABUIIBHO JIaHBI ONPEJEIICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIB30BaHbl HAYYHBIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAaHbI paHEE TPHUOOPETEHHBIEC 3HAHMUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHraia

B OCHOBHOM IPABUJIBLHO JIaHBI OMPEACIICHUS TOHATUIN U UCIIOJIb30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CaMOCTOSTCIIHLHBIMN

OmpeAeICHUs TOHATHI HETOJIHbIC, IOMYICHbl HE3HAYUTEIbHbIC HAPYIICHUS
MIOCJICI0OBATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONMIETO XapakTepa (TO3UIIMs
MOHUMAIOIIUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe y4eOHOTO MaTepHraia, HO U3JI0KEeHO parMeHTapHoO,
HE BCEra MoCIeI0BaTEIbHO

ONPEAEICHUS TOHATUN HEIOCTATOYHO YETKHE

HE HCIOJB30BaHbl B KAUE€CTBE JOKA3aTEILCTBA BBIBOIBI U 000OIIEHUS U3
HaAOJIOICHUM, TOMYIIEHbI OITMOKU MIPU UX U3TI0KEHUH

JOMYUIEHBI OITMOKK M HETOYHOCTH B UCTHIOJIB30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONPEAEIECHUE MOHATUN



MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE yU4eOHOTO MaTepualia He PacKphITO

HE JaHbI OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITMOKN B ONPEICICHUH TIOHITHH, PH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

TectupoBanue (T)
I Bapuamnr.

Al. DopmyJia 1 BBIYUCICHUS IJIMHbI BOJIHbI
C T

k=T 6)A= ¢ B)A=cT

A2. Teno 3a 2,5 munyrbl coBepmaer 120 moaHbIx Kojgedanmid. Onpeaenure
nepuox KoJieOaHui.
a) 1,25¢6)0,8c¢B)0,02 ¢

A3. CkoJbK0 KoJIeOaHuil coBepmiuT Tes0 3a 10 ¢ mpu yacrore koJedanuii 220
I'u?
a) 22 0) 220 B) 2200

A4. Teno 3a 5 munyT coBepmaet 240 konedannii. KakoBa yacrora kose0anmii?
a) 0,8 I'ryg

0)48 I'

B) 1200 I'g

AS. B o1HOM ¥ TOH Ke cpeJe PacCIPOCTPAHAITCH BOJHBbI ¢ yacTtoroii 10 I'uy u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00J1bIIe?

a) OJIMHAKOBBI

0) 20 I'u

B) 10 '

A6. Haiinure 1IMHY 3BYKOBOHM BOJIHBI B BOJe, eciu eé ckopoctb 1480 m/c, a
yacrora 740 I'n.

a) 0,5 M

6) 1095200 m

B) 2 M

A7. Yacrora 3ByKa yBeauumjaach B 5 pa3. Kak usMeHnjachr CKOpocTh 3ByKa B
ITOM ke cpene?



a) HEe U3MEHUJIACh
0) yBenuuuiach B 5 pas
B) YMEHBIIIWJIACH B 5 pa3

Bl. Yemy paBHO paccrosiHMe [0 Jieca, eCJM OTPaKeHHbI 0T Hero 3BYK
Bo3BpaTwiicss K ucroyHuky cmycrs 10 ¢? Ckopocrs 3Byka paBHa 340 wm/c.
(oueHuBaetcs 20.)

C1. AMmiuryjaa kosedanuii rpyza Ha npy:xune pasaa 10 cm. Ilepuoa kosnedanmii
2 c. Kakoii myTh npoiigéT rpys 3a 2 c¢? (ouenuBaercs 30.)

II BapuaHT.

Al. (I)OpMy.]'la AJIA BBIYMHCJICHUSA CKOPOCTH paclipoCTpaHCeHUsI BOJTHBI
A A

a)v=T 6)v= vV B)v=AT

A2. Ilpy:xkuHa 3a 4 muHyThl coBepuiaer 200 mosHbIX KoJiedanuil. Onpenenure
Nepuoj KoJIeOaHuil.
a)1,2¢0)50cB)0,02c¢

A3. CkoJIbKO Ko0JI€OaHUIT COBepHIUT TeJio 3a 15 ¢ mpu 4acrore koJsedanuii 300
I'n?
a) 20 6) 4500 B) 0,05

A4. Teno 3a 2 munyThl coBepmiaet 180 konedannii. KakoBa yacrora kose0anmii?
a) 90 I'y

0) 360 I'u

B) 1,511

AS. B o1HOM M TOM Ke cpeJe pacnpoCTPAHAITCH BOJHBI ¢ yacToTor 30 I'u u 40
I'u. Y xakoii BOJIHBI CKOPOCTh MEHbIIIE?

a) OJIMHAKOBBI

0)40I'o

B) 30 'y

A6. Haiigute JNIMHY 3BYKOBOM BOJIHBI, ecjiu e€é ckopocTh 340 m/c, a yactrora 170
I'n.

a) 0,5 m

0)2 M

B) 57800 M

A7. YactoTa 3ByKa yMeHbIIMJIACh B 9 pa3. Kak u3aMeHWJIach CKOPOCTh 3BYKa B
ITOM Ke cpene?



a) HEe U3MEHUJIACh
0) yBenuuuiach B 9 pas
B) yMEHbIIIWIACH B 9 pa3

Bl. Yemy paBHO paccrosiHMe [0 Jieca, eCJM OTPaKeHHbI 0T Hero 3BYK
BO3BPATWJICA K HMCTOYHUKY cmycra 5 c¢? Ckopoctb 3Byka paBHa 340 m/c.
(oueHuBaetcs 20.)

C1. AMninTtyaa koJjiebanuii rpy3a Ha npyskuHe pasHa 7 cm. Ilepuoa kosedanuii 3
c. Kakoi myTh npoiaér rpys 3a 3 c? (ouenuBaercs 30.)

Kontponupyemsbie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kiaouu Kk Tecram:

Bapuanr 1

Ne Bompoca Al |A2 | A3 | A4 | A5 | A6 | A7 | Bl C1

IpaBwibHbliioTBET | B | 24 | B | a | 0 | B | 0 |[1700 M |40 cm

Bapuanr 2

Ne ponpoca Al |A2 | A3 | A4 | A5| A6 | A7 | B1 C1

IlpaBuiabHbliioTBeT | 2 | 2a | 0 | B | B | 0 | B [850Mm |28 cm

Kpurepun onenku:

— «2» BBICTaBIISIETCS 00yUarOIIeMycsi, €ClIu HaOpasl MeHee 4 0aIlioB;
— «3» BbICTaBIIsIeTCA OOyyaromemMycs, 3a 6-5 6aos;

— «4» BbICTaBIIsIeTCA OOyUaromemycs, 3a 9-7 6aos;

— «5» BbICTaBIIsIETCA 0OyUaroniemycs, 3a 0osee 10 6amios.

3aganus 1A camocTosTeIbHOM padoTsl (CP)

Temnbl 3cce (pepepaToB, J0KJIAT0B, COOOIIEHMIA)



1)
2)
3)
4)
5)
6)
7)
8)
9)

KonebarenbHoe ABUKEHUE.

["apmonndeckue koyieOaHusl.

CB00OOIHBIE MEXAaHUYECKUE KOJICOaHN .

[IpeBparnienre sHEpTUM MPU KOJIEOATSITHEHOM JBUKCHUU.
CB0OOIHBIE 3aTyXalOIINEe MEXaHUYECKHUE KOJICOaHUsI.
MaremaTH4eCKUi MasATHUK.

[Ipy>KMHHBIN MasTHUK.

BoiHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHuUsl.

Pe3onanc.

10) [Toniepeynsie U MPOAOJIHHBIE BOJIHBI.

1) XapakTepUCTUKHU BOJIHBI.

12) 3BYKOBBIE BOJIHBI.

13) VYIIbTpa3ByK U €ro MpUMEHEHHUE.

14) WNurepdepenuus, Auppakuys U NOIIpru3ais MEXaHUYECKUX BOJIH.

Kontponmupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtrmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuana

YETKO W MPABUIIBHO JIaHbI ONPEJEICHHS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
UCITIOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUISL JOKA3aTeIbCTBA UCTI0JIb30BaHbl Pa3IMYHbIE YMEHUS, BHIBOJIBI U3 HAOIIOJCHUH,
ONBITOB

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

OrMmeTka «4»
PAcCKpBITO OCHOBHOE COJIep)KaHHE MaTepHraia

B OCHOBHOM IPABUJIBHO TAHBI ONPEACIICHUS MOHATUN U UCTIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpe/ieSICHHs TOHSATUN HETIOJHBIE, TOMYIIEHbI HE3HAYUTEIIbHbIE HAPYIIECHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MIPU UCIIOJIH30BAHUHN
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOINIETO XapakTepa (Mo3uLus
MOHUMAIOIIU)

OtmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHe yueOHOro MaTepuasa, HO U3JI0KEHO (parMeHTapHoO,
HE BCETrJa Mocjae10BaTeNIbHO

OTIpe/IeTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE HUCIO0JIb30BaHbl B KAUECTBE JI0KA3ATEIbCTBA BHIBOABI U O0OOIICHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0KECHUH



JIOTIYIIEHBI OMTMOKHM ¥ HETOYHOCTH B UCTIOIB30BAHUN HAYYHON TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPYObIe OMMOKHY B ONPEAEICHUN MMOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

Tema 4.2. JeKTPOMArHUTHbIE KOJIEOAHUS U BOJHBI

YcrHblii onpoc (YO)

~

. M3 xakux s1eMeHTOB COCTOUT KoJieOaTeabHbIM KOHTYP? MOTYT JIi BOBHUKHYTh

KojiebaHUsT B KOHType, COJIep)KalleM  KOHJEHCATOp U  pe3ucTop?
UHJIYKTUBHOCTb U pe3ucTop?

Kakue ¢uznueckre BeTUUYUHBI U3MEHSIOTCS MPU KoJieOaHUSIX B KoJiebaTeTbHOM
KOHTYype?

. Uem otnnuaroTcs KoiaeOaHus QJIICKTPHUUICCKOIO 3apsaga U TOKa B KO0JICOATCIILHOM

koHType? Kak no rpaduky u3MeHeHus 3apsija co BpEMEHEM MOCTPOUTh Tpaduk
3aBUCUMOCTH CHUJIBI TOKAa OT BPEMEHHU?

OT d4ero 3aBUCUT Mepuoj KoyiebaHUM B KOHType? MoXeT Ju mnepuon
KoJIeOaHUM B KOHTYpPE OCTaBaThCAd MOCTOSHHBIM MPU U3MEHEHUU WHAYKTHB-
HOCTU U €MKOCTH?

. Kak wu3menuTcs mnepuoa KkojaeOaTeIbHOTO KOHTYpa, €CIU  YBEJIHUYHUTH

YUCJIO BUTKOB KaTYIIKKA? BHECTU B KATYIIKY JKEJIE3HbIN CeplIeUHUK?

Kakue mpeBpalmieHusi sHepruv MPOUCXOAST B KojeOarenbHOM KoHType? ['me
COCpEeIOTOYeHa JHEPrus MpU CBOOOMHBIX KoJieOaHHUSX B KOHType uepe3 1/8,
1/4, 1/2 nepuoaa mociie Havajia pa3psaku KoHAaeHcaTopa?

MoryT 11 ObITh CBOOOHBIEC KOJICOAHHUS B peaIbHOM KOHTYPE HE3aTyXaroIUMU?
UeM oTnm4aroTcs APYr OT JApyra cBOOOJHBIE KOJEOaHUsS B JIByX KOHTYpax C
OJIMHAKOBBIMHU IMapaMeTpaMu, €CIW HMX KOHACHCATOPHI OBUIM 3apsiKEHBI OT
6artapeii ¢ pazubsimu I J[C?

Kak pmeiicTByromiee 3HadeHWE CHJIBI ToKa (HANPsDKEHHUS) CBSA3aHO C
aMIUTMTYAHBIM 3HaueHueM? Kakoe 3HaYeHHWE CHJIBI TOKa M HAIPSKCHUS
U3MEPSIOT aMIIEPMETPHI U BOJIBLTMETPHI B MU TIEPEMEHHOTO TOKa?

10.Ha karymky mnogaeTrcs OJWHAKOBOE HAIpsKEHUE — CHaydala OT CETH

MOCTOSIHHOTO, a 3aTeéM MEePEeMEHHOTr0 ToKa. B kakoM ciydyae oHa HarpeBaeTcs
cuJibHee?

11.ITouemy B uenu, coaepxkamel KOHICHCATOpP, MOXKET MPOTEKaTh TOJBKO

MepEMEHHBIN TOK?

12.lonycTuMO 71 B LI€Nb NEPEMEHHOr0 TOKa HampsbkeHueM 220 B BKIIOUMTH

KOHJIEHCATOP, TpoOoiiHOe HanpsixeHue Kkotoporo 250 B?



13.Ilouemy B pamMke, paBHOMEPHO Bpalllalolleiics B MAarHUTHOM T0Ji€, BOBHUKAET
OJ1C? Yem oTauyaroTCsl MPOMBIIIJIEHHBIE TEHEPATOPHI OT MPOCTEHUIIEH MOIEIH -
paMKu, Bpalllarolieicsi B MAarHUTHOM T0Jie?

14.KakuM 00pa3oM MNOJAy4arOT CTAaHAAPTHYIO YaCTOTYy NEPEMEHHOrO TOKa MpHU
MEJIJICHHOM BpaIlleHUH paMKu?

15.Jmst gwero cayxut tpaHchopmatop? Kakme ero ocHoBHbIe dvacTtu? Kakos
NPUHIMN JeiicTBUS TpaHchopmaTtopa?

16.Kakum o0Opa3zomM MpOU3BOASAT MpeoOpa3oBaHUs HAMPSDHKEHHS W CHIIBI TOKAa B
[EensIX MepeMeHHOro Toka? MOXHO JIM COBepIIaTh Takue MpeoOpa3oBaHUs B
[EMsAX MOCTOSTHHOTO TOKa?

17.Uem otTnuyaeTcss XOJIOCTOM pexuM TpaHcopmaTopa oT padouero? Kak
OCYIIECTBJISICTCS PEKUM HATPY3KHU?

18.Kak cBsizaHbl MeXJIy COOOW BEIMYUHBI TOKOB M HAINpsHKEHUM B 0OMOTKax
TpanchopmaTtopa?

19.3a cuer 4ero B TpaHchOpMaTOpEe MPOUCXOAUT TMOTEPS DHEPrUM IMpe-
o6pazyemoro Toka? Kakossl myTtu noBsimenust KIIJ tpancdopmaropa?

20.ITouemy mis mepemadd SJICKTPUYSCKOM DHEPTUM Ha OOJBIIHE PACCTOSHHS
HCTIOJB3YETCA NepeMeHHbId Tok? Ilouemy npu mnepenaye 3IIEKTPOIHEPTHHU
MCMOJIb3YIOT BBICOKOE HaIpsiKeHue?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

Otmetka «5»

MIOJTHO PACKPBITO COJICPIKAaHUE MaTepuaia

YETKO U MPABWIHHO JIaHbI ONIPEICIICHUS U PACKPBITO COJEpKaHUE MTOHATUM, BEPHO
WCIIO0JIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbl PA3IMYHbIC YMEHUS, BBIBOJIBI M3 HAOIIOACHU,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, HCIIOJIB30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKPBITO OCHOBHOE COJIEpKaHME MaTeprasa

B OCHOBHOM IIPABUJIBHO JIAHBI ONPEAEIIEHUS OHATUN U UCIIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONPEACICHUS TOHATUI HETOJIHbIC, TOMYIICHbBl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPHU UCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPaBWJIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLUs
MMOHUMAFOIIIIN )

OtmeTka «3»



YCBOEHO OCHOBHOE COJIEp’KaHue yueOHOro MaTepuaa, HO U3JI0KEeHO (parMeHTapHoO,
HE BCEr/a MOCJIEeI0BATEIBHO

onpeieSICHHs MOHSATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0Ka3aTEIbCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OUTMOKU MPHU UX U3JI0KECHUU

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUM HAYYHOM TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHN

MPABUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOILIETO XapaKTepa
JOMYIIEHBI TPyObIe OMMOKY B ONPEAEICHUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

TecrupoBanue (T)
I Bapuamnr.

Al. DneKTpoMarHuTHbIE BOJIHBI MOTYT PaclpOCTPAHSTHCS

1) TOIBKO B BaKyyMe CO CKOPOCTBIO CBETa

2) TOJIBKO B BEIIECTBE C JIFOOBIMU CKOPOCTSIMHU

3) B BaKyyMe€ U B BEILIECTBE CO CKOPOCTHIO CBETA

4) B BaKyyMe U B BEIIECTBE CO CKOPOCTSIMU, OOIBIIMMHI CKOPOCTH CBETA

A2. [leprop 3JIEKTPOMarHUTHOM BOJIHBI paBeH 1 MKc. J[IMHA 3JIEKTPOMAarHuTHOM
BOJIHBI paBHA

1) 300 Mmxm

2) 300 mm

3)300 m

4) 300 km

A3. YacToTa 3J1€KTPOMArHUTHON BOIHBI MH(ppaKpacHoro usnydenus 2-10 ',
[lepuon konebaHmil 3TON BOJHBI pPaBEH

1)5-105 ¢

2)2:-10"2 ¢

3)0,5-10" ¢

4)2-1083 ¢

A4. BHyTpu KOHAEHCATOpA CO3/1aeTCs
1) HEOTHOPOTHOE MAarHUTHOE TI0JIE
2) OTHOPOJIHOE ANEKTPUUYECKOE MOJIe



3) OIHOPOJIHOE MAarHUTHOE TOJIE
4) HEOJHOPOAHOE INEKTPUUECKOE MOJIe

AS. B konebaTenbHOM KOHTYpE MePUOTUIECKI H3MEHSIOTCS
1) cuiia Toka B pe3uctope

2) 3aps1 KaTylIKu

3) cuiia ToKa B KOHJIEHCATOPE

4) 3apsi]i KOHJIEHCATOpa U CUJia TOKa

A6. [Ipu yMeHbITIICHIH WHIYKTHBHOCTH KaTYyIIKH, BKIIFOUSHHOU B KOJeOaTeTbHBIN
KOHTYD, TIEPHO/T JIEKTPOMAarHUTHBIX KOJeOaHu

1) He U3MEHHTCS

2) yMEHBIIUTCS

3) yBenuuurcs

4) MOXET KaK YBEIIMIUTHCS, TaK 1 YMCHBIITUTHCS

B1. YcranoBuTe COOTBETCTBHE MEXY PU3HMUECKUMU BEIUUMHAMHU U (POPMYIIAMH, 110
KOTOPBIM OHH OIPEAEIIAIOTCS.

OUBNYECKAS BEJIMUNHA

A) DHeprus KOHJeHcaTopa

b) [lepuon 37€KTpOMAarHUTHBIX KoJieOaHUMN
OOPMYJIA

1) 2nLC

2) g/,C

3) ¢°LC

4) 2mLC

5) gLLC

II BapuanT.

A1.B 31eKTpOMarHUTHBIX BOJHAX COBEPIIAOT KOJIeOaHUs

1) mroOble YacTULIBI CPEbI

2) 3apsHKEHHBIC YaCTHIIBI

3) 2JIEKTpHUUYECKHE TOKHU

4) HanPSKEHHOCTD AJIEKTPUUECKOTO MO M UHIYKIHSI MArHUTHOTO TTOJIS

A2, Ilepuon 2J1eKTpOMAarHUTHOM BOJIHBI paBeH 1 Mc. JIJinHA 3eKTpOMarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 xm

A3. Yacrora paguosonssl 4-10% Tlepuon konebaHuii 5TOM BOIHEI PABEH



1)4-108 ¢
2)2,5-10° ¢
3)2,5-10% ¢
1)4-10% ¢

A4. KoHsieHCaTOp — 3TO YCTPOUCTBO

1) 1715t HAKOTUICHUS IIEKTPUUYECKUX 3apsi0B

2) 1Sl CO3/IaHMSI IIEKTPUYECKOTO TOKA

3) [uist U3BMEPEHUS NIEKTPUUECKUX 3aPsI0B

4) nns onpeeneHus HalpaBJICHUs dJIEKTPUYECKOTO TOKA

AS. KonebaTenbHbI KOHTYP COCTOUT
1) U3 KaTyIIKK U pe3rcTopa

2) U3 pe3ucTopa U UCTOYHUKA TOKa

3) U3 KaTylIKU U KOHAEHCAaTOpa

4) u3 pe3ucTopa u KOHAEHcaTopa

AG6. [Ipu yBenuyeHnu EMKOCTH KOHJIEHCATOpa, BKIIOUEHHOTO B KOJIe0aTeIbHbBIN
KOHTYp, IEPUO]I DJIEKTPOMAarHUTHBIX KOJeOaHUN

1) He U3MEHUTCs

2) yMEHBLIUTCS

3) yBenuuurcs

4) MOXET KaK YBEJIMYHUTHCS, TAK 1 YMEHBIITUTHCS

B1. YcTaHoBuTe COOTBETCTBUE MEXKY (PU3NUECKUMH BEIMYMHAMU U (hOpMYJIaMH, TI0
KOTOPBIM OHH OTIPEACIISIIOTCSI.

OUBNYECKASA BEJIMYNHA
A) 3apsan koHgeHcaTopa

b) Dueprus karymku
OOPMYIJIA

1) CU

2) ULC

3) LPP/,C

4) UNLC

5) LI/,

Kontponupyemsbie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kiaouu Kk Tecram:

Bapuanr 1

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | B1

IpaBuasnbiii |3 |3 (1 |2 |4 |2 |Bl1,A3,b4




lovger | | | | | | |

Bapwuant 2

Ne ponpoca Al | A2 | A3 | A4 | A5 | A6 | Bl
IpaBuabubiii (4 (4 (2 |1 |3 |3 |BlLALBS
OTBET

Kputepuu onieHKH:

— «2» BBICTABIISIETCS OOy4JarOIIeMycCs, €ClTi Habpas MeHee 2 0aioB;
— «3» BbICTaBIIsIeTCA OOy4aromemMycs, 3a 3 6anna;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 5-4 0aios;

— «5» BBICTaBIIsIETCA 00yUaronieMycs, 3a 0ojee 6 6aoB.

3aganus 1 camocrositesibHOM padoTsl (CP)
Tembl 3cce (pedepatroB, 10KIAT0B, COOOIICHU)

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[TpeBpareHue sHEpruu B KojieOaTeIbHOM KOHTYpE.

[Teproa cBOOOIHBIX SEKTPUUECKUX KOJIEOaHUII.
Maremaruueckoe onucaHue MpoLeccoB B K0JIeOaTeIbHOM KOHTYpeE.
®opmyna TomcoHa.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.
BbIHYX/I€HHbBIE AJIEKTPUUECKUE KOJIEOaHNU .

JoOpoTHOCTB K0JIeOAaTEeIbHOTO KOHTYpA.

. EMKOCTHOE M MHAYKTUBHOE COIPOTHUBIICHHS IEPEMEHHOIO TOKA.
10 AKTHBHOE€ CONPOTHUBJICHHUE.

11.3axon OMa 115 37EKTPUYECKON LIENU MTEPEMEHHOTO TOKA.
12.PaboTa 1 MOITHOCTh IEPEMEHHOTO TOKA.

13.Pe30HaHC B 2JEKTPUYECKOMN LEMN.

14.1TlepeMeHHBIN TOK.

15.I'eneparop nepeMeHHOro ToKa.

16.TpanchopmaTopsl.

17.Toku BBICOKO Y4aCTOTHI.

18.ITonmyuenue, nepenaya U pacpeaesieHUE AIEKTPOIHEPTUH.
19.CxopocTh 3EKTPOMArHUTHBIX BOJIH.

20.251eKTpOMarHuTHOE TOJI€ KaK 0COObIN BUJ MAaTEPHH.
21.OnexTpoMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
22.Bubpatop I'epna.

23.OTKpBITHIN KOJIEOATEIBHBIN KOHTYP.

24 . 1306petenue paauo A.C. [lonoBbiM.

25.11onsitue o pannocszu. [Ipuniun paguocssiszu. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH.

WA RE DD =



KonTtpommpyemsie komnereniuu: OK 01-OK 05, OK 07.JI.1.-J1.6.; M.1.-M.6.; IL.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEP/KAHUE MaTepuaia

YETKO U MPABUIIBHO JIAHBI ONPEIEIICHHS U PACKPBITO COACPKAHUE NIOHATHI, BEPHO
VCITOJIB30BaHbl HAYYHbIE TEPMUHBI

JUIS TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMUHbIE YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAaHbI paHEE TPHUOOPETEHHBIE 3HAHMS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIepKaHHE MaTeprala

B OCHOBHOM IIPAaBUJILHO JIaHBI ONIPEACIICHUS TTOHATUN U UCTIOJIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSTCIIHLHBIN

oTpeieNICHHUS TTOHATUI HETIOJHBIE, IOMYIIEHbl He3HAYUTEIbHBIC HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BaHUHN
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIIICHUIX

MIPaBUJIbHBIC U Y€TKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapaKkTepa (TO3UIIUs
MOHUMAIOITUH)

Otmetka «3»

YCBOEHO OCHOBHOE COJIEpKaHue yueOHOTro MaTepuaia, HO U3JI0KEHO (hparMeHTapHO,
HE BCET/la MOCIEA0BaTEIbHO

OnpeieSICHNs] MOHATUN HEOCTATOYHO YETKUE

HE KCIOJB30BaHbl B KAUE€CTBE JOKA3aTEILCTBA BHIBOBI U 00OOIIEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIIEHBI OITMOKU U HETOYHOCTU B UCTIOJIb30BAHUM HAYUYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

MPAaBWJIbHBIE U YETKUE OTBETHI HA BOITPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (Mo3ULUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIEp)KaHUE Y4EOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOISIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIIEHBI TPYOBIE OITMOKY B ONIPEICTICHUHU TOHSITHM, IPX UCTIOJIb30BAaHUU
TEPMHUHOJIOTHH.

Kontpoabnas padora Ne 4
ITo pa3zneny «KoJse0anusi 1 BOJHbD)

Bapuanr 1



1. I'py3 maccoit 450 r coBepiaet KojaebaHus Ha MPY>KUHE )KECTKOCThIO

0,5 xH/m. Haiitu nepuon, COOCTBEHHYIO U IIMKINYECKYIO YaCTOTY MEXaHUYECKHUX

KOJIeOaHMil.

2. B xone6areapHOM KOHTYpE 3aBUCUMOCTD CHIIBI TOKA OT BpEMEHH 3aJjaHa

ypasaenueM i=0,5sin10°xt. HaiiTu aMIuIuTy 1y Cuiibl TOKa, IEPUOJI, COOCTBEHHYIO U

LIUKIIMYECKYIO YACTOTY 3JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

3.Jlonka kayaeTcs B MOpE Ha BOJIHAX, KOTOPBIE PACHPOCTPAHSIIOTCSA CO CKOPOCTHIO 6

Mm/c. Pacctosinue Mexay 1Byms OmmKalIiuMu rpeOHSIMU BOJTH

24 m. KakoBa yacToTa yaapoB BOJIH O KOPIYC JIOJKA?

4.VI3MeHeHne TOKa B aHTEHHE pajirornepeaTunKa MPOUCXO0IUT MO 3aKOHY

i=3cos(1,4*10°). HalimuTe UIMHY U3ITy9a€MOM SJEKTPOMArHUTHON BOJIHEL.

5. [Touemy neTyure MBIIIH J1aXKe B TIOJIHOM TEMHOTE HE HATHIKAIOTCS Ha MPENATCTBUE?
Bapuanr 2

1. lnuHa HUTH MaTeMaTHUyecKoro MasTHuKa 4 M. Haiitu nepuos, coOCTBEHHYIO U

UKJIMYECKYIO YaCTOTy MEXaHWYeCKuX Kosiebanuit Ha JIyHe, eciin yCKOpeHue

cB0oOOAHOrO najaeHus Ha Jlyne pasno 1,62 m/c?.

2. YpaBHeHue kosiebanuil HanpsbkeHust umeeT Bu u=40cos25nt. Halitu amMmnuTyy

HaIpsHKEHUS, IEPUOJ], COOCTBEHHYIO U UKIMYECKYIO YACTOTY AJIEKTPOMAarHUTHBIX

KOJICOaHMIA.

3. Yenosek, crosnmil Ha Oepery Mopsi, OIIPEACIINI, UTO PACCTOSTHUE MEXKIY

CJIEIYIOLIMMU JPYT 3a APYroM rpeOHAMH BOJH paBHO 8 M. Kpome Toro, oH

HOJICYUTAI, YTO 3a 1 MMH MUMO HETO Mpouuio 24 BOJHOBBIX TpedHs. Onpenenure

CKOPOCTb PaCIpPOCTPAHEHUS BOJIHBI.

4. I3MeHeHre ToKa B aHTEHHE paJuoIepeIaTyuKa IPOUCXOIUT 110 3aKOHY

i= 0,3 sin (5,7*10°t). HaliguTe IMHY M3/Ty4aeMOM 3JIEKTPOMArHUTHOM BOJIHEL

S. MHOroOKpaTHOE 3X0 MOKHO yCHbIIIATh B Topax. [louemy?

Kontponmupyemsie komnerenunn: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

- «5» cTaBUTHCS 32 Pa0OTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIIMOOK U HET0YETOB.

- «4» cTaBUThCS 3a pabOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO MPH HAJIMYWU B HEH HE
Oomnee oaHOM TPyOOH M OAHOW HErpyOOi OMMOKK M OJHOTO HejouyeTa, He Oojiee Tpex
HEJ0YETOB.

- «3» CTaBUTHCS, €CIM CTYACHT NMPABUILHO BBHIIOJHUI HE MeHee 2/3 Bceil paboThl win
JOTyCTHSI He OoJjiee OAHOW TpyOoil OMIMOKM M JBYX HEIOYETOB, HE Oosiee OJHOM
rpyOoii U OfHOW HerpyOoii omuOku, HE Ooyiee TpeX HErpyObIX OIMMOOK, OJHOMN
HEerpyOoil oImmOKH U TpeX HEI0UETOB, MPU HATMYUH 4-5 HEJOUYETOB.

- «2» CTaBUTHCS, €CIU YUCIIO OMMOOK M HEAOYETOB MPEBHICHIIO HOPMY OLICHKH «3»
WJIM MPAaBUJIBHO BBITIOJTHEHO MeHee 2/3 Bcel paboThl.

JlaGopaTopHbie padoThI

JlaGopaTopHasi pabora Ne 12



N3yuenne padorsl oqgHOGa3HOr0 Tpanchopmaropa

Heap padoThI: YCBOUTH NpPAaKTUYECKUE NPUEMBI JAOOPATOPHOIO HCCIEAOBAHUS
onHodazHoro TpanchopmMaTopa METOIOM XOJOCTOro Xo/a (ombIT XX) U KOPOTKOTO
3aMmbIkaHusi (ombIT K3), CHATH BHENIHME XapaKTEPUCTHKU TpaHcpopmaTopa Ipu
pa3IMYHBIX THUIAX Harpy3o0K.

TEOPETUYECKUE CBEJIEHUS U PACUETHBIE ®OPMY.JIbI

1. HASHAUEHME, YCTPOUCTBO U ITIPUHIIUII JEWCTBUS
TPAHC®OPMATOPA

Tpancgopmamop [ 3TO CTATUUECKUM BJIEKTPOMArHUTHBIM ammapar, IpeHa-
3HAYEHHBIA MJI1 TpeoOpa3oBaHUs IEPEMEHHOTO TOKa OJHOTO HamnpsKeHHs B
IIEPEMEHHBIN TOK IPYTOro HAIPsKEHUS TOM K€ YaCTOTHI.
TpancpopMaTropsl HAXOIAT HIMPOKOE TPUMEHEHUE JJIA NIEpEAadn U paclpeeaeHus
DIIEKTPUYECKON DHEPIUH, I Pa3IMYHBIX TEXHOJIOTMYECKUX LIEJIEU U I NMUTaHUA
pa3IMYHBIX LENeH paguo-, SJIEKTPOHHO-BBIUUCIUTEIBHOW M TEIECBU3UOHHOU
anmaparypsbl, yCTPOUCTB CBsI3U, aBTOMATUKH, TEJIEMEXaHUKHU U T. 1.
[TpuHuun nerictBusl TpaHC(HOPMATOPOB OCHOBAH Ha SIBICHHHM B3aUMHOUN MHIYKIIUH,
KOTOPBIN SIBJIAETCS CIEICTBUEM 3aKOHA DJICKTPOMAarHUTHOU MHAyKIMU Dapanes:

dllpg
e LU , (1)
i _ds
TIe e; — 3.J.C. DIIEKTPOMAarHuTHOM UHIYKIIUHU, @p — MAarHUTHBIN MTOTOK.
[ToTokoM BeKTOpa MAarHUTHOW WHIAYKIHMH B (MarHUTHBIM IOTOKOM) 4Yepe3 Mayro

TJIOMIAAKY dS Ha3bIBAETCS CKaJApHas (hU3MUecKas BeIMYNHa, paBHAs

—

dlg [ BldS cosl] [ BdS (2)
TJIE 0. — YTOJI MeXIy BEKTOpaMU B M 7 - HOPMaIbIo K Iiomiaxe dS.



Puc.1. [ToTok BekTOpa MarHuTHOM MHAYKIKUK B duepe3 manyro
mIomaaky ds.

[ToTok BekTOpa MarHUTHOM MHAYKIMHU DB yepe3 MPOU3BOJIBbHYIO IOBEPXHOCTD S
paBeH CyMMe IOTOKOB Uepe3 MaJlble IUIOMAAKU, Ha KOTOpPBIE pa3OUBacTCs
OoJbILIas TIIOIMIA/b.

—

JB 0B 3)

Ha pucynke 1, a) wu3oOpakeHa »JJIEKTPOMArHWTHAs cxeMa OJHO(A3HOTrO
JIBYyXOOMOTOYHOTO TpaHchopMaropa, a Ha pucyHke 1, 0) — ero yclIoBHOE
rpaduueckoe 0003HaAUYCHHE.

> I
»

PucyHok 2. — DnexkTpomMarauTHas cxeMa oH0(ha3HOTO ABYyXOOMOTOYHOTO
TpaHchopmartopa (a) u ero ycioBHoe rpaduyeckoe oboznaueHue (0)

Tpanchopmarop cocTOUT HU3 JBYX OOMOTOK, MEpBUYHOM | W BTOpUYHOU 2,
pa3MEIICHHbIX Ha 3aMKHYTOM (eppOMAarHUTHOM MarHUTONpPOBOJE 3, KOTOPBINA IS
YMEHBILIEHUsI TOTepb OT BHUXpPEBBIX TOkOoB Dyko HabpaH U3 JHCTOB
ANEKTpOTEeXHUYECKON ctanu ToiaumHou (0,35 0,5) MM, JlerupoBaHHONW KpEeMHHUEM.
MarautonpoBoJl CIyXUT AJi1 YCWIEHHMS MarHUTHOM CBSI3M MEXIYy OOMOTKamu
TpaHcopmaropa, T. €. JUIsl yMEHBIIEHUS [IOTEPh MAarHUTHOTO I1OTOKa,



CO37aBa€MOro  NEpBUYHOM OOMOTKOM TpaHcpopmaropa. Ilpu mnoaxIrOYeHUH
NEepBUYHON 00MOTKH A-X TpaHcpopmaTtopa K CeTH MEPBUYHBINA TOK I;, TPOXOS IO
e€ BUTKaM wj, BO30YXIAaeT B CEPJICUHUKE CUHYCOUATbHBIA MAarHUTHBIA OTOK @
= @,sinlt, tne [1 = 2[]f [] yrioBas yacToTa MUTAIONIET0 HampsikeHus u; (puc.l).
DTOT MOTOK, MPOHU3bIBASE BUTKHU MEPBUYHON U BTOPUYHOU OOMOTOK, HABOJUT B HUX
OJIC:

ao ao
e UUln _ _wmellln (3)

1 I, 2 2
['1ie n; 1 ny YUCIO BUTKOB B IEPBUYHON U BTOPUYHOM OOMOTKAX COOTBETCTBEHHO.
Otnomenne DJIC mepBuuHOM 00MOTKHM TpaHchopmaropa k IJC BTOpUYHOM ero
OOMOTKHM, pPaBHOE OTHOIIEHHIO COOTBETCTBYIOIIMX YKCE BUTKOB OOMOTOK,
Ha3BIBAIOT K02 Puyuenmom mpancpopmayuu Tpancpopmaropa

ko0lol @
e n

Takum o6pazoM, koadduireHT Tpanchopmanuu TpaHchopMaropa €CTb OTHOIIICHUE
OJ1C ero oOMOTOK WM OTHOIIEHHWE YHUCENT BUTKOB 3THX 0OMOTOK. B macmopte
TpaHchopmaTopa OOBIYHO YKa3bIBAIOT OTHOIIEHHWE HOMHUHAIBHBIX HAMpPsHKECHUN B
pexume xosioctoro xona U;/U,,, KOTopoe MpakTudecku paBHO oTHomeHuto J/1C,
TaK Kak IpU Pa3OMKHYTOM BTOPUYHON OOMOTKE HamNpsHKEHHE, MPUIIOKEHHOE K
NepBUYHOM 0OMOTKE, TIouTH 1enukoM ypaBHoBemmmBaeTcs ee DJC (U [J e1 ), a

BTOpHYHOE HamnpspkeHue paBHo BropuaHor DJ[C (U [ e ). [loaToMy BbIpakeHue
U1l KO3 duLreHTa TpaHchOpMaLIMK MOXKHO MEPENnucaTh B BUJIE:

po o 2 5)
2x n2
CrnepnoBatenbHo, k03P uiineHT Tpanchopmaluu paBeH OTHOIIECHUIO HAIPSKEHUIN
Ha 0OMOTKax MpH XOJIOCTOM X0Jie TpaHchopmaropa.
[Ipu pabote TpaHcpopmaropa, B MEPBUYHOM OOMOTKE 3SJEKTpUUYECKas SHEPrus,
noTpebisiemMass U3 CEeTH, IpeoOpa3yeTcss B SHEPrUI0 MArHUTHOTO IOJs, a BO
BTOPUYHON OOMOTKE, Ha0oOOpOT, SHEPTrHsi MArHUTHOTO TOJISI MpeoOpasyercs B
IEKTPUUECKYI0, OTJaBacMyi0 3aTeM (B OCHOBHOM) TOTpeOUTENt0 (Harpyske).
Hebomnpimass dacTh MOIIMHOCTH TepsieTcs B camoM TpaHchopmarope. Ilpu
HOMUHAJIBHOM PEXHME MOIMHOCTh TOTEPh B OOMOTKAaX M MarHUTOMPOBOJC
TpaHchopMaTopa HEBEJIUKA, MOATOMY TpaHC(HOPMATOPhI OOBIYHO MUMEIOT BBICOKHIA
KITJ, nocturatommii (98—99) %.
Taxkum obOpaszoMm, B TpaHchopMaTope MpeoOpas3yroTcs TOIbBKO HAMPSHKCHUS] U TOKH.
MomHOCTh k€ (M3-3a MajbIX MOTEPh Ha HarpeBaHWe OOMOTOK M MarHUTOMPOBOJIA
TpaHchopMaTopa) MPAKTHUYECKH OCTAETCS MOCTOSHHOM, T. €. MOXKHO CUHMTATh, YTO
I1U1 U Uy . CrienoBatenbHO,

Ul qm g 6)
kUp 11 np



HUtak, TokM B oOMOTKax TpaHchopmaTopa OOpaTHO MPOMOPLMOHATLHBI
HampspkeHusiM. Tok mepBUYHOM 0OOMOTKM TpaHcopmaTopa NHpH OTKIIOUYEHHOM
NOTpeOUTENEC IEKTPOIHEPrUun (BTOpUYHAST OOMOTKA Pa30MKHYTa) SIBJSIETCS TOKOM
XOJIOCTOTO XOJa. DIEKTpUYecKas cxemMa OOMOTKH TpaHc(hopMaTopa MpeaCTaBiseT
co00# Mocaea0BaTeIbHO BKIFOUEHHBIE AKTUBHOE CONPOTHUBIIEHHE R M MHIYKTHBHOE
COINPOTHUBJIEHHUE X, T.€. CONPOTUBIIEHNE MPOBOAA OOMOTKH €€ HHAYKTHBHOCTb. TOK,
MPOXOMSIIANA TI0 OOMOTKE, CO37aeT BOKPYr ce0s MarHuTHOE IIoJie, KOTOpOe
MPOHU3BIBAs TUIOLIA/Ib BUTKOB OOMOTKH, CO3/Ia€T MarHUTHBIM MOTOK. [lepeMeHHbIi
BO BPEMEHM TOK CO3/Ia€T IEPEMEHHBbI MAarHUTHBIA TOTOK W COTJACHO 3aKOHY
@dapazes, BO3HUKAET 3.11.C. CAMOMHAYKIMHU. OTIHYKE OT 3.11.C. UHAYKIUHA COCTOUT B
TOM, YTO B 3TOM CJIy4a€ MAarHUTHBIM MOTOK CO3JAETCA HE BHEIIHUM HCTOYHHKOM
MAarHuTHOTO MOJIsA, @ CAMUM TOKOM. TOrJa MarHUTHBIN MMOTOK MPOMOPLIMOHAIIEH TOKY
Y PaBEH:

Op L0, (7)
rae L — Ha3pIBaeTCsl MHAYKTUBHOCTHIO. Bo3HUKarommas 5.1.c. B OOMOTKE paBHa:
. 14998 DDd(LDI)DDLdI, 8)
¢ dt dt dt

3HaK MUHYC O3HA4aeT, YTo 3.].C. CAMOMHAYKIIMH NPEISITCTBYET N3MEHEHUIO ToKa. Ha
puc. 3 moKa3aH NEPEMEHHBIN TOK, TEKYIIUN Yepe3 KaTyIIKy HHAYKTUBHOCTBIO L. Ecnu
B LI IPWIOKEHO NiepeMeHHoe HanpsbkeHne U = Uycos wt, TO B HEX TOTEYET
NIEPEMEHHBIN TOK, B PE3yJIbTATE YETO BOZHUKHET 3./1.C. CAMOUHAYKUIMHU. Torna 3akoH
Owma Jy1s1 paccMaTpUBaeMoOro yyacTka [enu uMeeT BUA. Tak Kak BHEIIHEee
HaIpPSHKEHUETTPUIIOKEHO K KaTYIIKE HHAYKTUBHOCTH, TO

g] JU cosllt DLCK u Ldl DU coslltdt, U cosDtDL_dl 10 9)

dt 0 L dt
[Tocnie MHTETPUPOBAHHUS, TIOTYUHM:
. [
1] UiSIIlD[ D@ cos([Jr [J—) (10)
[JL [JL 2

Benmnunna wl umeet pazmepHocTh OM U Ha3bIBACTCS PEAKTUBHBIM WHIYKTHBHBIM
conpoTtuBiicHuEM R ;= wL. CpaBHenue Boipaxenuil (9) u (10) npuBOaUT K BBIBOAY,
YTO MajieHne HampsbkeHus: Uy omepekaer mo ¢ase ToK [, TeKyIHid yepe3 KaTyliky,
Ha [1/2, 9T0 1 1TOKa3aHO Ha BEKTOPHOU auarpamme (puc. 3, 0).

Puc.3. a) -anekrpuyeckas 1Uemnb ¢ uacaIbHON HHIYKTUBHOCTBIO; 0) — BEKTOpHAs
auarpaMMa TOKa M HamnpsbKeHHs Ha KaTyIIKe MHIYKTUBHOCTH.

B anexTpoTeXHHWKE CHHYCOWJQIBbHBIC BEIUYMHBI 3aMEHSIOT KOMITJICKCHBIMHU
YUCJIaMH, UCTIONB3Ys hopMyy Ditnepa:



e/ Ocos O jsin[l, 20e j O,/01 (11)

Torga  WMHAYKTMBHOE CONPOTHMBIEHME C YyYeToM yria mnosopora Ha 90° B
KOMIUIEKCHON (hopMe 3aIlrChIBACTCS CHe):[y}OIHI/IM 06pa30M

JIV”

XL I Le ] DL(COS9O [ ]Sln90 ) L jOL (12)
3/ech TOuKa Han X, - O3HAYaeT, 4To 3TO BEKTOp, MOBepHYThIH Ha 90° mpoTus
4aCOBOM CTPEJIKH.

Ha pwuc.4 akTuBHOE CONPOTUBICHHE R BKIIOYEHO IMOCJIEIOBATEIBHO C
MHAYKTUBHOCTHIO L.

Puc.4. BextopHas nuarpamma HanpsbKEHUM Ha MOCIEI0BATEIbHO BKIFOUECHHBIX
comnpotuBieHusa R u uaaykTuBHOCTH L.

Bropoe npasunio Kupxroda riacut: anredpanueckas cymma najeHuil HanpsHKeHUN B
KOHTYpE paBHO airebpanyeckod cymme d.J.c. Torga 3HaueHUE HANPSKEHUS,
MOJBOJIMMOTO K TpaHchOpMAaTOpy B PEXKHUME XOJIOCTOTO XOJa, B COOTBETCTBUU CO
BTOPHIM TpaBmwiioM Kupxroda ais nepBU4HOH 0OOMOTKU, MOKET OBITHIIPEICTABIICHO
KaK CyMMa BEKTOPOB:

U1. [ E.l [] Ri Ip [ j).(l Iy, (13)

rie R; — aKTUBHOE COINPOTHUBIICHHE TMEPBUYHOU OOMOTKH; X;— HHIYKTUBHOE
CONMPOTHUBJICHUE MEPBUYHON OOMOTKH, 00YCIOBIEHHOE NMOTOKAMH paccesHusd; jX; -
JL— KOMIUIEKCHOE COIMPOTUBIICHUE WHIYKTUBHOCTH L, KOTOPO€ YUYHMTBHIBAET TOT
(akT, 4TO HANpSLKEHUE HA MHIYKTHBHOCTH omepexaer Tok Ha 90°. Torma monnoe

COIPOTUBIIEHHE MOCIIE0BATENLHO BKIIOUEHHBIX R 1 L paBHO: Z [ (/R? + X% Kak
MoKa3aHo Ha puc.4.

2. ONPEJAEJEHUE MNAPAMETPOB TPAHC®OPMATOPA
Jlnst onpenenenust kodpduimenta Tpanchopmanuu k, a TakKe MapaMeTPOB CXEMBbI
3aMmerneHust (puc. 2) M MOTepbh MOIIHOCTH B TpaHCHOPMATOpPE MPOBOAST OMBITHI
xoJtocToro xoaa (onbIT XX) 1 onbIT KOpOoTKOTO 3aMbikanus (K3) Tpanchopmartopa.



Puc.2

Puc.2. Cxema 3amernenus Tpanchopmaropa.

Ha puc..2 o603HaueHo:
e Ry u X, [] akTUBHOE U UHAYKTUBHOE CONPOTUBIICHUS IEPBUYHON OOMOTKH;

e R n? R, uX4

On2X, O MIPUBEJEHHBIE K YUCITY BUTKOB IEPBUYHON OOMOTKHU

aKTUBHOE Y UHAYKTUBHOE COMTPOTUBJICHUS BTOPUYHON OOMOTKH;
e Ry [] aKkTUBHOE COMPOTUBIICHUE HAMATHUYMBAIOIIECH BETBH,
00yCJIOBJIEHHOEIOTEPSIMUA MOIIIHOCTH B CTAJIbHOM MarHUTONPOBO/IE;
e Xy [J UWHAYKTHBHOE COIPOTHMBICHWE HAMAarHWYMWBAIOUIEH  BETBH,
00yCJIOBJIEHHOE OCHOBHBIM MAarHUTHBIM ITOTOKOM;

o 7, I n2 Z, U MPUBEJICHHOE K YUCTTY
BUTKOB NEPBUYHOMN 00OMOTKH
COTPOTHUBJICHUE HATPY3KH;
e Uil [l nU, u I3 [0 1,/n [ npuBEaECHHBIEC K YUCITY BUTKOB IEPBUYHOMN
0OMOTKH
BTOPHYHOE HANPSHKCHUE U BTOPUYHBIN TOK.

ITapameTpsl TpaHcopMaTOpa B pekuMe X0J10¢Toro xoaa (XX).

OneIT XOJOCTOrO XOAa TpaHcpopMaTropa MPOBOJUTCS C IIEJIBI0 OIpeaeseHuUs
kodpdunmenta Tpanchopmauuu k, MArHUTHOro moToka @,, a TakXke MOTephb
MOIITHOCTH P, B CepJIeYHUKE MAarHUTOIPOBO1a MPU HOMUHAILHOM PEKUME.
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Puc.5. Cxema nepBu4YHOI OOMOTKH TpaHcopMmaTopa M BEKTOpHAs AUarpaMma
HaIIpsHKEHUM Ha Hel B pexuMe XX.



[Ipu onvime XX K nmepBUYHON 00MOTKE TpaHChOpMaTopa MOABOIUTCI HO-MUHAIBHOE
HarpspKeHue (puc.S)
Uy DUET UZ1 10, (14)

rae
Z] UR1 U
jXi [ mosHoe cOnmpoTUBJIEHNUE IEPBUIHON OOMOTKH.
[Tpu »TOM BTOpHuHas oOMOTKa pasoMkHyTa (/» = 0) U HampsokeHUE Ha eé
saxuMax Uo [ Uoo [ Ep.
N3mepus HanpsbkeHue Uz, TOK Ip M aKTUBHYIO MOIIHOCTH PX O 62113 u
npenebperasi majicHUeM HaIpsHKeHUs Ha MEepBUYHOM oOMOTKe Zilo (BBUAY €ro
HEOOJBIIOro 3HaueHus 1o cpaBHeHU0 ¢ JJICE}), T. €. MOAb3ysICh YNPOIIEHHON
cxeMoil 3amenienus Tpancpopmaropa mpu XX (puc.3, a u 6), ONPenesIoT:

— ko3 ureHT Tpanchopmarum:

kDE1 1 Ey OUy U0 (15)
— MapaMeTpbl HAMarHUYMBAIOIIEH BETBU CXEMBI 3aMellleHUs TpaHchopMaropa
60DU1H/I(); R()DPX/IL; X()D\/Z(é)m%é; (16)

— IOTEpU MOIIHOCTU Ipu XX, Ha3blBAEMbIE nomepsamu 6 cmaau Py, KOTopbIe
3aTPaynBarOTCs B OCHOBHOM Ha HarpeB MAarHUTOIPOBOJA OT AEHCTBUSA BUXPEBBIX
TOKOB U ITUKIIMYECKOT0 EpeMarHuauBanus ctanu, T. €. Po [ Py

IHapameTpsl TpaHchopMaTopa B peknMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBu4HONM OOMOTKU TpaHCPopMaTopa W BEKTOpHas auarpamma
HaIpsKEHU Ha Hell B pexume K3.

[Ipu onvime K3 (puc. 6) B 0OTAM4YUE OT ONACHOTO aBApPUMHOTO KOPOTKOTO 3aMbIKaHUS
TpaHchopMaTopa, BOZHUKAIOUIETO CIy4ailHO pu padoTe npu Hanpsbxennu U, [ Uy,
, K IEpBUYHONU OOMOTKE MOJIBOJST TaKOE MOHIKEHHOE Harl-
psoxenue U, [1 U, (MeHbluee HanpsbkeHus Uy, B 8...20 pa3 B 3aBUCUMOCTHU OT TUIA
U MOIIHOCTH TpaHcdopmaTopa), Mpyu KOTOPOM B €ro0 OOMOTKAX YCTaHaBIIMBAIOTCS
TOKH, PaBHbIE COOTBETCTBYIOIIMM HOMUHAIbHBIM 3HAUCHUSIM:
Ly, U S, U Ly U S, U, [ nlyy, (17)
N3mepus Hanpsixenue Uy, TOK 1, 1 aKTUBHYIO MOLITHOCTB Py, OIIPeAeIISOT:
— nmapaMeTpel cxembl 3amenieHuss npu K3 TtpanchopmaTtopa (mosib3ysich
YIPOILEHHOM CXeMOM 3aMeIleHus], puc. 6, a):
Z. OU /Ly, Re OPJI?; X, [ \/ZZ 1 R?, (18)
1n K K
rae
Z, [

RZOX2 RORDORI w X [OX 0OXUO
COOTBCTCTBCHHO ITOJHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakTuBHOE cornpoTusiienust K3 tpanchopmaropa;

— nanpsbkenue K3 (puc. 18.4, 6), BelpakeHHOE B TPOIIEHTAX,
u. (1) =100U,/U,y;

— notepu MotHocT npu K3 tpanchopmaropa (nomepu 6 meou)
P, [ Py.

3. BHEIHHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCHMMOCTH HAMIPSHKEHUS HA 38KUMaX BTOPUYHONW OOMOTKH TP M3MEHSIEMON
Harpy3ke OT ToKa Harpy3ku, T. €.U, [1 f(l,), HOCUT Ha3BaHUE 6HeulHel

xapaxkmepucmuky TpaHcpopmaTopa.



Bropuunoe HanpsiokeHue (CM. puc. 2), paBHOE

Ze DU Re O PII?; X D\/Zz 0 R?,
1n KoK (19)
UpUEy UZplp UE) UR U jXo)Ip DU UZ

217

IIPY YBEJIMYEHUHU TOKA HArpy3KH YMEHBINAETCA KaK 34 CUET YBEJIMYCHHUs I1aJICHUS
HaNPsDKEeHUs Z» [> Ha €ro BTOpUIHOW 00MOTKE, Tak U 3a cu€T ymenbienus J/[C £,
(BclieACTBME  HEKOTOPOTO  YMEHBIIEHUST  MarHUTHOIO  IOTOKa @  1pH
COOTBETCTBYIOILIEM yBEIMYEHHH Toka [;). OnHako, MpU aKTUBHO-EMKOCTHOM
Harpyske Ipy yBEJIUYEHUN TOKA HalpsDkeHne U, yBEeInInBaeTCsl.

BHeliHue XapaKTEpUCTHKU MOTYT OBITh pacCUMTaHbl M MOCTPOEHBI, UCXOIS U3
NAcCMOPTHBIX JAaHHBIX TpaHcpopmaropa (cMm. Tabia. 1), a Takke MyTEM MPSAMOIO
u3MepeHnus HanpsokeHus U, v Toka o 1Ipyu U3MEHEHUU HArpy3KU Z,.

Heab padoThl: U3y4UTh YCTPOMCTBO, MPUHLIUN PaOOTHI, HA3HAYEHUE OAHO(PA3ZHOTO
u TpaHc(opmaTopa; yCTaHOBHTHh 3aBUCHMOCTH MEXKIYy HAINPSHKEHUSIMH W TOKaMH B
NEPBUYHOM U BTOPUYHOM OOMOTKaxX TpaHcPopMaTopa; ONnpencauTb KodhPUimeHT
TpaHchopmaiu ogHoPa3HOro TpaHchopMaropa;

Onucanue yCTAaHOBKH.

Ha pucynke 7 npuBeaens! (hoTorpadus yCTaHOBKU U €€ cXeMa.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
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Puc.7. a) — poTo ycTaHOBKH ; 0) — ANEKTpUUECKas cxema.

VYcraHoBka cocTouT U3 J1a0OpaTOpPHOTO aBTOTpaHchOpMaTopa pPEryIUpyeMoro
(JIATP) 1, mynbTUMeTpOB 2, 17151 U3MEPEHUS HAMPSOKEHUM U TOKOBHA MEPBUYHOMN U
BTOPUYHON o0OMOTKax TpaHchopMaropa 3 W TEpeKrovaressi pexkuma padoThl
TpaHchopmartopa 4.

B naGopatopHoit mpenycMOTpEeHO TpH pekruMa paboThl TpaHchopmaTopa.

1. Pexxum xosiocToro xoja (moyioxkeHue nepexioyarens XX),
2. Pexxum KOpOTKOTO 3aMbIKaHusl. (MosoxeHue nepexntovarens K3),



3. PexuM paboThl o Harpy3koi (mojoxxkeHus nepexitrodarens 1-10).
B kauectBe mcciaegyemoro tpanchopmaropa ucnoaszyercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKH MPUBEICHBI B Tabu1e 1.

Taomumna 1.

HomunanpHOE HanpsbkeHue B iepBuuHoit oomotke (Uyp), B | 220422

YacToTa nmepemeHHOro ToKa, 't 50+0,5
MoIlHOCTh HOMUHAIbHAsA, BT 7,2
Tox mepBu4HOM OOMOTKH B pexkume Xojoctoro xona (Iy) 0.03
A, He Golee ’
HarnpsixeHue BTOpUYHBIX 0OMOTOK B PEXKMME HOMUHAIBHOM 7 140.4
Harpy3Kd IMpY HOMUHAJIBHOM HaNpsHKEHUU cetu, B S
TOK HOMUHAJIBHOW HArpy30K, A 0,39
AKTHUBHOE COIPOTHUBIICHHE MTEpBUYHON 00MOTKH (R;), OM 540
AKTHUBHOE COMIPOTUBIICHHE BTOPUUYHON 0OMOTKH (R>), OM 3,19

3KCHepI/IMeHTaJIbHaSI qacTb.

[lepen HauamoMm paboOThI, B MPUCYTCTBUE MpenogaBaresis, yoeaurech B
MPABWIBHOCTH COOPKU U MOJKJIFOYEHUST YCTAHOBKHU.

[epexmrouarens pexuMa padoThl TpaHchopMaTopa MEPEBECTU B PEKUMXOIOCTOTO
xoja (XX).

YcranoButs Ha JIATPe mMuHuManbeHOE BBIXOJHOE HampspbkeHue. JJist aToro
HeoOxoaumo pyuky JIATPa noBepHyTh 10 IPOTUB YaCOBOW CTPENIKH 10 YIOpa.

BKJIIOUNTH YCTAaHOBKY B CETb.

BKIIFOUUTH MyJIBTUMETPBHI.

BuuManue nepea JA100bIMH M3MEHEHUSIMH T10JI0KEHNS TEPEeKII0YATEe PeKUMA
padoThl TpancdopmMaTopa. a TAKKe Nepel 3aBeplieHrueM padoTbl, HEO0X0AMMO
ycraHaBauBath Ha JIATPe MuHMMAaIbHOE BBIX0HOE HANPSKEHHUE

Pe:xxumMm xoJ10cTOrO0 X04.

Bpamass pyuky JIATPa noOelitech Ha mnepBUYHON 0OMOTKE TpaHchopmaTopa
HOMHUHAJIBHOTO HanpspKeHHs (cM. Tabmuity 1). 3HaueHne HanpspKeHHsT (GPUKCUPYIOTCS
0 TMIOKa3aHusIM MyJIbTuMeTpa B1.

B Tabnumy 2 3aHecuTe 3HAYCHUS HANPSDKCHWM Ha TEPBUYHOM W BTOPHUYHOUN
obmotkax Tpanchopmaropa (U; u U,), a Takke TOK MPOTEKAIOIIHUKN MO MEPBUUYHON
obmortke I; MA.



Tabmuna 2.

U],B I], MA I],A Uz,B PX)(, Bt io,% k cos [

[IpounsBeauTe 3aMOJTHEHUE OCTABIINXCS STYEEK TaOIUIBI.

1. Bpruucnure k03QGUIMEHT YCUIIEHUS MO TOKY B MPOIEHTaxX IO
OTHOIIIEHUIO K HOMHUHAJILHOMY TOKY TpaHc(opMaropa:

i 010 100% 20)
0 -
n I
2. xoadduimeHt tpanchopmann
k1 U
Ep U2

3. MOIIHOCTh XOJOCTOTO X0/a Py, paBHAas MOIIHOCTU TEIUIOBBIX MOTEPh B
CEepACUYHUKE U3-3a TUCTEPE3UCA U BUXPEBBIX TOKOB Py.

2
6 1 6 D1Pcm (22)
4. xo3(ppunueHT MoIHOCTU TpaHchopMaTopa

P
cosl] [ L0

23
Uinlo 23)

PesxknM KOPOTKOT0 3aMbIKAHUS.
[TepeBeauTe nepekitovaTelsib pexkuma padboTel TpanchopmarTopa B mosoxkenue K3.

[InaBHo Bpamas pyuky JIATPa, moGeiitech mpoTekaHHsl MO MEPBUYHON OOMOTKE
Tpancpopmaropa Toka, paBHOro Iy; =30 MA. 3HaueHuUE TOKa OMPEIEISAETCS IO
MYJIBTUMETPY Aj.

3a”ecuTe B TaOIUIYy 3 3HAYEHUSI HAMPSIKEHUS M TOKA MEPBUYHON OOMOTKH, aTaK ke
TOK, TPOTEKAIOIIUI TI0 BTOPUYHOU OOMOTKE.

Ta0mumna 3.

U], B 119 A 129 A PK39 Bt UK3%9 %

Breraucnure momuocTs Tpanchopmatopa B pexkume K3 Pgs, koTopas paBHa
MOIITHOCTH, UAYIIUX HA HarpeB MEIHBIX OOMOTOK P,;:

0 I°R O4*R P

Kz UARUABUL (24)
BBI‘{I/ICJ'II/ITC HaHp}I}KCHI/Ie KOpOTKOFO 3dMBIKAHUA B % I10 OTHOIIICHUIO K
HOMHHAJIbBHOMY HaIlpsHKEHUIO IEPBUYHON 0OMOTKH TpaHcopmaTopa.



v %o Y1010 25)
K3
Hl Y—

—Pexxum padoThI 01 HATPY3KOM
[lepeBequTe nepexiovaTesb pexuma padoThl TpaHchopMaTopa B IoJiokeHHe 1.

Bpamas pyuky JIATPa nmobGeiitech Ha mepBuuHOM 0OMOTKE TpaHc(opMaTopa
HOMHUHAJIBHOTO HAIPSKEHUs. 3HaUECHUE HAMPSHKEHUsSI GUKCUPYIOTCS 10 MOKa3aHUSIM
MysbTHMeETpa B1.

3aHecuTe IOKa3aHus MYJIIBTUMCTPOB B COOTBCTCTBYIOLITHC STYCHKH Ta6JII/IIJ;BI
4.

Tab6mauia 4.
N U,B | L, [I1;A [UsB LA Py, P>, 1, % |cos [,
MA Bt Bt
1.
2.
3.
4.
5.
6.
7.
8.
0.
10.

[ToBTOpUTH HKCIIEPUMEHT H3MEHSsI Harpysky (pexumsl pabotel N = 2-10).

3ar0JTHUTE OCTABIIIMECS STYEUKH TAOIULBI 4.

[Toctpoiite rpaduku 3aBucumoctu KIIJ[ Tparnchopmaropa oT akTUBHOM MOIHOCTH
BTOpuYHOM 00MOTKM ([J (P2)) WM BHEUIHIOK XapaKTEPUCTUKY TpaHchopMaropa
(Ux(I2)). KI1 Tpanchopmatopa BEIYUCISETCS 0 cleAyroIiei hopmye:

P LR
Gk 2R 26)

A — BRe—=Fem— Ry

KouTpoJsbHbIE BONIPOCHI:

1. 3akon @apanes. MarHuTHbBIN MOTOK.



2. Toxu ®yko u cmocoObl UX YMEHBIIIEHUS B TpaHCHOpMaTopax.
Onpenenenre MHAYKTUBHOCTH U €€ (hopMyJia i KaTyIIKH.

4. VHIyKTUBHOE COMPOTHUBIICHUE U CABUT (a3 MEXITy TOKOM U
HaIpsKEHUEMHA HHIIYKTUBHOCTH.

5. Kak onpenenuTs moTepu MOIIHOCTH B CTATBHOM
cepAeUYHuKeTpanchopmaTopa’?

Kak onpeietuTh moTepu MOIITHOCTH B 0OMOTKAX ?
7. Uto Ttakoe koahdurmeHT tpanchopmaruu Tpanchopmaropa?

8. Uro Takoe rucrepesuc peppomarneTuka?

Kontpomupyemsie komnerenimuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun oueHku:

— OueHka «5» CTaBUTBCS, €CIIH YJalllMiCsl BHIOJIHAET paboTy B MOJHOM 00bEME C
COOMIOICHHEM HEOOXOAMMOM IOCJIEOBATEIBHOCTH IPOBEACHUS OIBITOB U
U3MEPEHMI;  CaMOCTOSITEJIbHOM  pallMOHAJIbHO  MOHTHPYET  HEOOXOANMBbIE
000py1I0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHSIX M pPEeKUMaX, 00eCIIeUunBaOIINX
MOJIyYeHHUE PABUIIBHBIX PE3YJITATOB U BBIBOJIOB; COONIOAAET TPeOOBAHMUS MPABUII
0e30MacHOCTH TPyJAa; B OTYETE MPaBUIBHO M AKKypPaTHO BBIMOJIHSET BCE 3aIUCH,
TaONUIBI, PUCYHKH, YEpPTEXH, TpaduK, BBHIYMCICHUS; MPABHJIHLHO BBITOIHSACT
aHaJIN3 MTOTPENTHOCTEH.

— OmneHka «4» CTaBUTCS, €CIIM BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JOMYUIEHbl JIBa-TPU HeIoYeTa, He Oojee OJHOW HErpy0oil OIMOKH M OJIHOTO
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 OBLITN TOMYLICHBI OLLIUOKH.
— Omnenka «2» cTaBUTCS, €clid paboTa BBHINOJHEHA HE MOJHOCTbIO M 00beM
BBIMIOJTHEHHON YacTh pabOT HEe MO3BOJIAT CHENaTh MPaBUIIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUSI, HAOII0IEHUS TIPOU3BOAMINCH HEMPABUIIBHO.

Paznen 5. Onruka
Tema 5.1. IIpupoaa cBera

¥Ycrnbiii onpoc (YO)



. Kakyto npupony nmeer cer?

. [lanTte onpeneneHue IMHBI CBETOBOM BOJIHBI.

. C KaKo# CKOpPOCTBIO CBET PACIPOCTPAHSIETCS B BaKyyme?

. ChopmynupyiiTe 3aKOH MPSIMOJMHEHMHOTO pacpOCTpaHEHUs CBETA.

. Uto Takoe cBeTOBOM yu?

. UTO Ha3bIBAIOT YIJIOM NAAEHUA? YTIOM OTPAKECHUS?

. ChopmynupyiiTe 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEIIOMIICHHSI CBETA.
. UTOo Ha3bIBaIOT a0COJIIOTHBIM (OTHOCHUTEIIBHBIM) MOKA3aTEIEM MPEIIOMIICHUS?
. UTO Ha3bIBAIOT MPEACIIbHBIM YIJIOM MOJHOTO OTpaKeHUs?

10. B uem paznuurie cCOOUpaONINX U PACCEUBAIOIINX JIMH3?

11. Kakast 11uH3a Ha3bIBa€TCA TOHKOM?

12. Uto Takoe GoKyCcHOE pacCTOSHUE JIMH3bI, ONTHYECKAas CUJIa JINH3bI?

13. Kak ocymiecTBisieTcsi HOCTpPOEHUE H300paKEHUsI TPEIMETOB B JIMH3AX ?
14. Hanmutmre popMyIty TOHKOM JIMH3BI.

15. IToueMy rna3 — ontuyeckas cucrema?

16. Kakyro nMuH3y Ha3bIBAIOT JTYTOW?

17. Yemy paBHO YIJIOBOE YBEJIIMUECHUE JIYIIbI?

18. N3 KakuX ONTHUYECKUX AJIEMEHTOB COCTOUT MUKPOCKOM?

19. Ot yero 3aBUCUT YBEJIMUYEHUE MUKpPOCKOMA?

20. JlaiTe MOHATHE pa3periaroiei crrocoOOHOCTH ONTHYECKOTo Mmpudopa.
21. U3 kakux ONTHYECKUX JIEMEHTOB COCTOUT TeJeCKOm-pedppakTop?

22. HanummTe BbIpakeHUE JIsl YTII0BOTO YBEIUYEHUS TellecKkona-pedpakTopa.

O 00 1N DN K~ W =

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuun ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJIEpKaHUE MaTepuasa

YETKO M MPABWJIHHO JaHbl ONIPEACICHUS U PACKPBITO COJIEp>KaHUE TTOHSITUI, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL JOKa3aTeIbCTBA UCTIOJIb30BAHbI PA3IMYHbIE YMEHUS, BHIBOJIbI U3 HAOIIOICHUH,
OIIBITOB

OTBET CaMOCTOSITEIIbHBIN, HCIIOJIb30BaHbl paHee MPUOOPETEHHBIC 3HAHNS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHME MaTeprala

B OCHOBHOM IPABUJIBHO JIaHBI ONPEICICHUS MOHATUN U UCTIOIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

Onpe/ieSICHNs TOHATUN HETOJHBIE, TONMYIIEHbl HE3HAYUTEIIbHbIE HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOBIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 00OOIICHUSIX



MIPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCH! YTOUHSIOMIETO XapakTepa (MMO3UIIHsI
MTOHUMAFOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e y4eOHOT0 MaTepHralia, HO U3J0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCIICIOBATEIHHO

OTIpE/ICIICHHS TIOHSITHIA HEIOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0Ka3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OITMOKU MIPU UX U3TI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJI30BAHUM HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATHI

MIPaBUJIHLHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIC OITMOKH B ONIPEICTICHUHN TIOHSITHH, TPH UCTIOJIb30BaHUHT
TEPMUHOJIOTHH.

3aganus ajs caMocTosiTeIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

ToueyHbII HICTOYHUK CBETA.

CKOpoCTh pacnpoCTpaHEHHUsI CBETA.
3aKOHBI OTPAKECHUS U TIPEJIOMIICHHS CBETA.
[TpuHumn [roirenca.

[TomHOE OTpakeHue.

JIMH3EL.

[TocTpoenune n300pa>keHus B TNH3AX.
dopmysa TOHKOW JIMH3HL.

. YBeJIU4eHHUE JIMH3HI.

10.I'1a3 kak onTu4eckas CUCTEMA.
11.0nTraeckue npuOoOpHI.

12.Cuna cBera.

13.0OcBeméHHOoCTE. 3aKOHBI OCBENIEHHOCTH.

00N QLA L

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:
OtmeTka «5»



IMOJIHO PACKPBITO COJACPIKAHNEC MATCPHAJIA

YCTKO U IIPABUIJIBHO OAHBI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHHBI

AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHLI PA3JIMYHBIC YMCHUA, BBIBOJIbI U3 Ha6J'IIOI[eHI/II71,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/IO6peTCHHBIC 3HaHU.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHKE MaTepHuaia

B OCHOBHOM IPaBWJIHHO JIaHBI ONIPEACIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBI.

OTBET CaMOCTOSTCIIbHBIN

OmpeAeICHUs TOHATUI HETOJIHbIC, IOMYIICHbl HE3HAYUTEIbHbIC HAPYIIICHUS
MOCJIE0BATEIBLHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUH
Hay4YHBIX TEPMUHOB WJIM B BBIBOJAX U 000OIICHUSIX

MPAaBUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (To3ULIMs
MMOHUMAIOITUH)

OtMmerTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e Y4eOHOTO MaTepHraia, HO U3JI0KEHO
dbparmMeHTapHO, HEe BCETr/la OCJIeI0OBATEIHHO

OTIpe/ICIICHHS TIOHSITHIA HETOCTAaTOYHO YETKHE

HE WCIOJIb30BaHbI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI M 000OIICHHS 13
HAOJIOICHUM, TOTYIIEHBI OITMOKU TP UX U3JI0KCHUH

JOTMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJB30BAHUH HAYYHOW TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIEp>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOILIETO XapaKkTepa
JONYIIECHBI TPyObIe OMMOKN B ONPEASICHUN ITOHATHH, IIPU UCTIOJIb30BaHUH
TEPMUHOJIOTUH.

JlabGopaTopHbie padoThI

NucTpyKkunonHas kaprTa K jadoparopHoii padore Ne 13

Tema 3aHaATHA: OIMpCACICHUC IMOKA3aTCJIA IIPCIIOMIICHNA CTCKJIA ITPH IMOMOIIU
MHUKPOCKOIIA.

Leab 3aHATHA: ONIPEACIUTD IOKA3ATENDb IPEJIOMIICHHS IPO3PAYHBIX IIJIACTUHOK
U3 Pa3IMYHbIX MAaTEPUAIIOB.



Ilepen Haya0M 3aHATHSA HEOOXOAUMO 3HATH: 3aKOH NPEJTOMIICHHS CBETA,
NPUHIUI pabOThl MUKPOCKOIIA.

ITocsie oOKOHYAHMSA 3aAHSITHS HCOﬁXOI{I/IMO YMETDb: OIIPCACIIATH ITOKA3aTClIb
MMPCIIOMJICHHA CTCKIIA.

OO6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:xxaHue u Teopus.

B ocHOBEe IpUMEHSAEMOT0 METO/1A JIEKUT SIBICHUE KaXKYILErocsl yMEHbIICHHUS
TOJILMHBI CTEKJISTHHOM IUTACTUHKH IPU pacCMaTpUBAHUHU CKBO3b HETO MPEIMETa-
METKH Ha HUYKHEN MTOBEPXHOCTH cTekia. Cxema NpoXOoKAEHUS ITydKa JIydei yepes
IUIACTUHKY MOKa3aHa Ha PUCYHKE.
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CymiecTByeT CBSI3b MEXKY NEUCTBUTEIBHOW TOIIIMHON H uccineayemoit
IJTACTUHKH, KOXKYIIENCS TOJIIMUHON U TIOKA3aTeJIEM ITPEIOMIICHUS CTEKJIA.

Y CTaHOBUTBH 3Ty CBSI3b MOKHO U3 PACCMOTPEHHUS XOa JIydel OT TOUKHU A uepe3
CTEKJISIHHYIO TJIacTUHKY. [Ipu 3TOM npemaraercs, 4To riia3 HaxoauTCsl Ha TOU
HOPMAaJIM K IJIOCKOCTHU IUTACTUHKHU, KOTOPask MPOXOJIUT YEPE3 TOUKY A, U Ty4OK

Jay4eit AB cocTaBisieT ¢ HOPMaJbIo MalbIi yroia 4 .

VY3kuil my4ok Jiyden 4B mnociie npeaoMiIeHUs Ha TPaHULE pa3eia IBYX Cpell
BBIXOJUT U3 IJIACTUHKU B BO3JIyX U COCTABJISIET C HOPMAJIBIO U €€ TOBEPXHOCTH
yroa % . DTOT YroJ cBsA3aH ¢ yIiIoM 4 depes M0Ka3aTellb IPENOMICHHS n

sing _1
tak: SN2 72

HabGmrogaTento kaxeTcsi, 4TO pacCMAaTPUBAEMbIN MTyYOK JTydeld UCXOJIUT HE U3
TOYKH A, @ U3 TOUKH A, IPUTIOTHATON Ha HEKOTOPYIO BbICOTY AA;. PaccMmarpuBas
TpeyroabHuku ABC u A;BC, MO)XHO HanucaTh, 4YTO

H_tgs
BC=H tgy, BC=htgfyqy £ to¥



HpI/IHI/IMa}I BO BHUMAHHUC, YTO YTJIbI 222 | MaJibl, MOKHO OTHOIIICHHUEC TAHI'CHCOB

H
n==

3aMCHUTDb OTHOIICHUCM CHHYCOB 3THUX YIJIOB, T.C. IIOJIYYUThb BBIPAKCHUC! h .

Takum oOpa3om, U3MEPUB TOIIINHY IIACTUHKU U KaxyIrytocs Tonuuny (h=h; -

hl) MO>KHO HalTH MOKa3aTelb IMpCJIOMJICHUS CTCKIJIA.

OnpeAeAeHHe NOKA3ATEeAS NPEAOMAEHUSA
NPy NOMOLLLM MUKPOCKONQA

Marepmaasl
NapameTpsl yCTaHOBKK S CrekAD

H=| 5 |%iun SZies

% pySuu

h=| 718 |§ mu SAMO3
Aep

/.

Onucanue yCTAHOBKH
BUPTYaJIbHOM
JadopaTopHoOi
padoThbL.

DKCIepUMeHTaIbHas
YCTaHOBKa
MpEICTaBIICHA HA
pucyHke. B nesom
HIDKHEM YTITY
MPEACTABIICHA MTAHEIb
«mapaMeTpoB
IJIACTUHBD», B KOTOPOU
MOHO MEHSTH
3Hadyenue H u h. [Ipasee
HaXOJUTCS MaHEIb
BbIOOpa MaTepuana
MJIACTUHKHU, HAaM

MOHAI00UTCSl MaTEpHAJl TOJIBKO CTEKIIO. B KpaliHeM JIEBOM Y1y HaXxOJIUTCS
OKOIIIKO MOKA3bIBAIOUIEE TO. YTO OYJIET BUJHO B MUKPOCKOIN MPU U3MEHEHUE
MapaMeTpoOB YCTAHOBKU. A UMEHHO KPacHBIN U CUHUMN KpPECT.

I/ICHOHBSYSI MNpCACTAaBJICHHYIO YCTAHOBKY, JOCTUTACTCA L CJIb MOCTaBJICHHOM

1abopaTopHOil pabOThI

IL1an BbINOJIHEHHUSI 3aIaHNA:

1. Ilepetinute no cceuike https://www.youtube.com/watch?v=wyi8OafJXSY u

MIPOCMOTPHTE BUIACOYPOK KOTOPHIN MOSICHUT, KAKKMM 00pa30M MPOBOIUTCS

naboparopHas padoTa B peasIbHBIX YCIOBUSIX.

2. Ilepeitaute no cewuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBINOJHAUTE ITOCIEI0BATEIILHOCTE JEUCTBUIN OMUCAHHBIX HIDKE.

3ananue 1. Onpeodenerue noxazames npeioMieHUs CmexKid.

1. 3amycTuTe BUPTyaabHbINA CTEH]I.

2. BriOepute maTepuan CTEKIIO.



3. 3amaiiTe TOMIMHY CTEKISHHOM IIIACTUHKY 47 B COOTBETCTBUM, C BAPUAHTOM
COBIIAJIAIOIIEM C TIOCJIEIHEH ITUGPOI 0 CIUCKY TPYIIBI, OH HAXOIUTCS B KOHIIC
JIOKYMEHTA.

4. OnpenenuTs KaxyIyrocs TONIKUHY & CTeKIsIHHON rmacTuHku. [lepemernias
yKazareib = 10 MOJYYeHHUS YETKOTO CUHETO KPecTa B OKOIIIKE, 3aHECUTE
nokaszanue B Tabmuiry 1 —3to Oyzer h;.

5. YcranoBute Ha 10 MM BepxHHMii moka3aTenb hy U u3MeHsiiTe, nepemenias

yKazaTesb = 10 MOSBICHUS YETKOTO KPacHOTO KpecTa. 3aluIInuTe MoKa3aHus
uHauKaTopa hy,

6. [loBTOpHTE ONBIT C APYrUMU 3HaueHussMH H.

Ne /m| Marepuan H,mvm|h,mm |ho,mm | 2=/2- A|n Ny | An | g,
, MM Y0

1

2

3

4

5

TaOnuuHbBIC 3HAYCHHUS TTOKA3aTeJICH MPEIIOMIICHUS HEKOTOPBIX TBEPIBIX TEJ

Ne n/m Marepunan n

1 Py6un 1,76

2 Anmas 2,42

3 Crexio 1,5

4 Jen 1,31

5 Cmrona 1,58

7. Cnenaite BBIBOI.

KoHTpoJsbHbIE BONIPOCHI:

1. Kak cBsi3aHbl HOKa3aTeab MPEJIOMICHHS CPElbl U CKOPOCTh PACTIPOCTPAHECHHUS
CBETa B HEW?

2. Haueptute X0A Jiydeld B MUKPOCKOIIE.

3. Uro Takoe abCOMIOTHBIN MOKa3aTelb MpesloMiIeHus cpebl? UTo oH
XapaKTEPHU3YyET, OT YETO OH 3aBUCHUT?




4. 3aBuCHUT 1 aOCOJIOTHBIN TTOKA3aTelb BEIIECTBA OT TOT0, KAKUM CBETOM €T0
o6sryqarot? Eciiu 3aBUCHT TO Kak?
5. OOBsCHUTE ISl UETO HAJI0 U3MEPSTh HATYpaJbHYIO BEJIUUYUHY CTEKIIA.

HauvanbHnbie JAaHHBIC I10 BApHAHTaM K 3aJaHUAM

I'pynma H, mm
1 50
2 55
3 60
4 65
5 70
6 75
7 70
8 80
9 85
10 60

Kontponupyemsie komnerenimuu: OK 01-OK 05, OK 07:JI.1.-JI.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuu ouenku:

— O11eHKa «5» CTaBUTHCS, €CIIM yUYaAITUNCS BBIMOIHIET PabOTy B MOJTHOM 00BEME C
COOJIOJICHNEM HEOOXOIMMON TOCIE0BATEIbHOCTH TPOBEJCHUS OMBITOB H
U3MEPEHU; CaMOCTOSITEJIbHOW  pallMOHAJIBHO  MOHTHUPYET  HEOOXOJIUMBbIE
000pyZI0BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBUAX U PEKUMAX, 00ECTICUUBAIOITIX
MOJTyYeHHUE TIPABUIIBHBIX PE3yJIbTAaTOB M BHIBOJOB; COOIIOIaeT TPEOOBAHUS TIPABHII
0€30MacHOCTH TPY/a; B OTYETE MPABUIBHO M aKKypaTHO BBHITMIOIHSIET BCE 3aIUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIYUCICHUS; MPABHIBHO BBITIOITHSCT
AHAJIU3 TIOTPELIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBIIOJHEHbI TPEOOBAHMS K OLICHKU «5», HO ObLIN
JOMYIIEHBI JBa-TPU HeIoYeTa, He Oojee OaHON HerpyOoW OMMOKHM U OJHOTO
HeJ0YerTa.

— Onenka «3» cTaBUTCA, eciiu paboTa BHITIOJIHEHA HE TOJHOCTHIO, HO OOBEM
BBITIOJIHEHHON YacTW TaKOB, MO3BOJIIET MOJYYUTh MPABWIBHBIE PE3yIbTaThl U
BBIBOJIBL: €CJTH B XOJI€ TIPOBE/ICHUS OMBITA U U3MEPEHHM ObLTH JOMYIIEHBI OIITHMOKH.



— Omnenka «2» cTaBUTCS, €clid pa0oTa BBHINOJHEHA HE MOJHOCTHIO M 00beM
BBIMIOJIHEHHOM YacTU pabOT HE MO3BOJIAT CHENATh MPABUIIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIICHUS], HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

Tema 5.2. BosiHOBOE CBOICTBO CBeTAa

YcrHblii onpoc (YO)

O 00N DN K~ W —

10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.
23.
24.

. Uto Ha3bIBalOT uHTEp(dEepeHIreil ceera?

. Kakuie BOJIHBI Ha3bIBAIOT KOTE€PEHTHBIMU?

. ChopmynupyiiTe ycioBue MaKCHMYMOB I MUHIMYMOB HHTEphEpPEHITHH.
. UTO Takoe ONTUYECKNHA U T€OMETPUYECKUI IIyTh CBETA?

. Kak 00bcHUTD 11BETa TOHKHX TIJICHOK?

. UTO Takoe NpOCBETIICHHAsI ONITUKA?

. Uro Ha3bIBalOT nudpakiueii ceera?

. [Ipu xakux ycioBusix oHa HabonaeTcs?

. O06BsicuuTe AU PaAKIIKIO HA OJHON MIEIH.

Chopmynupyiite ycioBHe riaBHbBIX MAKCUMYMOB MpU JUGPAKIIUKA HA PEIIETKE.
UTo NOHMMAIOT NOJT pa3pelIatonie CIoCOOHOCTHIO TUPPAKIIMOHHOMN peIeTKH?
Kaxko¥ cBeT Ha3bIBarOT ecTecTBEHHBIM? [lonspu3oBaHHbIM?

Chopmynupyiite 3akoH bproctepa.

Kakue crnocoObl nony4yeHus MoJIsIpu30BaHHOTO CBETA BaM U3BECTHBI?

UYTo HaA3BIBAIOT AUCIIEpCUEN CcBETA?

Yto Takoe cnekTp?

Kakne cymecTByIOT JIMHUU CIIEKTPOB U3Ty4YEeHUS?

Kakwue BeliecTBa 1at0T CIUIOMIHOM CIIEKTP?

Kaxkue BemniecTBa Jar0T JIMHENYATBIN, MOJIOCATHIN CIEKTPHI?

Pacckaxxute 00 yabTpaduoieTOBOM U3TyUYE€HUU U €r0 CBOMCTBAX.

. Pacckaxkute 00 nHppakpaCHOM U3TyUECHUU U €T0 CBOMCTBAX.

UTo HA3bIBAIOT CHEKTPAIBHBIM AHAITH30M?
Urto Takoe ¢ppayHrohepoBsl TUHUN?
KakoBbI mpupo/ia U CBOMCTBAa PEHTI€HOBCKUX JIy4eil?

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun ouenku:

OtmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO U NPABWIBHO JTaHbI ONPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHI, BEPHO
VCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS I0KA3aTEeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOEHUH,
OIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIb30BAHbI paHEE TPUOOPETEHHBIE 3HAHMUS.



OtMmeTka «4»

PACKpPBITO OCHOBHOE COJIEp)KaHKME MaTepHuaia

B OCHOBHOM IPAaBUJILHO JIaHBI ONIPEACIICHUS ITOHATUH U UCIIOIh30BaHbI HAYYHBIE
TEPMUHBI.

OTBET CaMOCTOSTCIIbHbBIN

oTpeieSICHUs TTOHATUN HETIOJHBIE, IOMYIICHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH HCII0JIb30BAaHUH
Hay4YHBIX TEPMUHOB WJIM B BBIBOJIaX M O0OOIICHUSIX

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIIETO XapakTepa (TO3UIIHs
TTOHUMAFOIITU )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEpKaHUE y4eOHOIr0o MaTepraia, HO U3JI0KEHO
dbparmeHTapHO, HEe BCET/la OCJIeI0OBATEIHHO

ONpeIeJICHNS MOHATUN HETOCTATOYHO YETKUE

HE KCIOJIb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OTMOKA U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHON TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSTUIA

MPABWJIbHBIE U YETKUE OTBETHI HA BOITPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUs KPUTHK)

OtmeTKa «2»

OCHOBHOE COJIEp>KaHHE Y4EOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI Ha BOMPOCHI HABOISIIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JONYIIECHBI TPyObIe OMMOKN B ONPEASICHUN ITOHATHH, IIPU UCTIOJIb30BaHUH
TEPMUHOJIOTUH.

3aganus a1 caMmocTosTe/ ibHOM padoThl (CP)
Tembl 3cce (pedepatoB, 10KIAT0B, COOOIICHU)

1. Wnatepdepennus cera.

2. KorepeHTHOCTb CBETOBBIX JTyUEH.

3. UnrepdepeHius B TOHKHUX TJICHKAX.

4. Konbua HeroToHa.

5. HWcnonw3oBanue uHTEp()EPEHIINN B HAYKE U TEXHHUKE.
6. Hudpakmus cera.

7. Jludpakius Ha 1IeIU B Tapaule/IbHBIX Jydax.

8. HudpaxnuoHHas pemierka.

9. Tlousrue o ronorpadumu.

10.ITonstpuzanyst TONEPEUYHBIX BOJH.



11.ITonsapuszanus ceera.

12.J1BoiiHOE JTyUYEenpeIOMIICHUE.
13.ITonsapouibl.

14. lucniepcus cBera.

15.Buapl usinyyeHuil.

16.Bupl CieKTpoB.

17.CriexTppl HCITyCKaHUSI.

18.CrieKTphl NOTJIOMICHHUS.
19.CrnieKTpanbpHbIil aHAIN3.
20.YnpTpadronaeToBOE U3TYyUCHHUE.
21.UudpakpacHoe u3ayyeHue.
22.PentrenoBckue yun. MIX mpupojia u CBOKCTBA.
23.111kana 3JIEKTPOMarHUTHBIX U3TyYEHHM.

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTKka «5»

TIOJTHO PACKPBITO COJIEP)KaHKUE MaTepHrasa

YETKO M TIPABWJIBHO JaHBI OTIPEICTICHUS U PACKPBITO COAEPKaHNUE MTOHATHI, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL TOKa3aTeIbCTBA UCTIOJb30BaHbI PA3INYHbIC YMEHUS, BBIBOJIbI U3 HAOJIIOICHUH,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, UCITOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEp>KaHUE MaTepuaia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONPEACIICHUS MOHSATUN M UCIIOJIb30BAHbBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

onpeieSICHUs TTOHSATUN HETOHBIE, TOMYIICHB HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUSI, HEOOIBIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
TTOHUMAIOIITU )

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHUE yueOHOI0o MaTepraia, HO U3JI0KEHO
dbparMeHTapHoO, HE BCer/ia Mocie10BaTeIbHO

onpeiesIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE UCIIOJIb30BaHbl B KAUECTBE JOKA3aTEILCTBA BHIBOJABI U 000O0IIEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU



JOTYIIEHBI OITMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
OTpeJieIeHUE TOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE yU4eOHOTO MaTepuala He PacKPhITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKN B ONPEICIACHUH TIOHITHH, PH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI

HNucTpyKunoHHas KapTa K jadopaTopHoii padore Ne 14

Tema 3aHsTHA: U3MEPEHHE ITTMHBI CBETOBOW BOJIHBI C TOMOIIBIO AUPPAKIUOHHOM
pELIETKHU.

Heapb 3aHATHSA: U3MEPUTH JUTMHY CBETOBOM BOJHBI C IOMOIIbIO IU(PPAKIIMOHHON
PELIETKH.

l'[epe)I HAYaJIOM 3aHATHS He00X0JMMO 3HATh: YTO TaKoOE JJINHa CBETOBOM
BOJIHBI, OIIPCACIICHHC IIH(bpaKHHOHHOﬁ PCHICTKH U IIPHUHIIUII €C JICHCTBUSL.

ITocsie OKOHYAHMA 3aHATHS HEOOXOAUMO YMETh: ONPEIECIATh JIMHY CBETOBOU
BOJIHBI C TOMOILBIO TU(PPAKIITMOHHON PEIIETKH.

Oo6opyaoBanme: xkoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Conepikanue u Teopusi.

JudpakimonHas pemnieTka npecTaBisieT co00W COBOKYMHOCTb OOJIBIIOTO YHCIIA
OYeHb  y3KUX  MapaJIeNIbHbIX  IIEJel,  pa3leleHHbIX  HEeNmpOo3pauyHbIMU
npoMexxyTkamu. OOmias ImmMpuHA MIEAM U HENpPO3pavyHOTO TMPOMEXKYTKA
Ha3bIBACTCs MEpHOJOM pemeTku. Hampumep, ecnu Ha audpakiMOHHOW perieTKe
umeercs 100 mTpuxoB Ha 1 MM, To mepuon nudpakinuoHHoH pemetku @ =0,01
MM.

Ha pucynke npeacrasieHa cxema xoja Jyden yepes pemerky. Jlyuu, npoxoasmue
yepe3 PpemieTKy MNEPHeHAUKYISIPHO €€ IUJIOCKOCTH, NONajalT B  3payvok
HaOroaTeNs U 00pa3yroT Ha CeTYATKE ria3a OOBIYHOE M300paKeHNE MCTOYHHKA
ceera. Jlyun, ormbaromnue Kpasi IIesield PErIeTKd UMEIOT HEKOTOPYH pPa3HOCTh
X0/a, 3aBUCAIIYyI0 OT yria ¥ . Eciu 3Ta pa3sHOCTh MNpPOMOPLHHUOHATbHA A |
rae 4 - 1ejoe YHCiio, TO Kaaas Takas mapa Jyuedl oOpa3yeT Ha ceTdaTke
M300paKEHUe HCTOYHHKA, IIBET KOTOPOTO OIpeesseTcs COOTBETCTBYIOIEH
JUIMHOM BOJIHBI - .



C MOTpst CKBO3b PpELIETKY Ha HMCTOYHUK
Y cBera, HaOmojgareiab,  KpoMe  3TOro
R HMCTOYHUKA, BUJIAT PacIoI0KEHHbBIE
CUMMETPUYHO MO 00€ CTOPOHBI OT HEro
nudpakiMOHHbIE cIeKTphl. brivkaiias napa
cnekTpoB (l-ro mopsigka) COOTBETCTBYET
pa3HOCTH  XOJa Jy4deW, paBHOU A s
COOTBETCTBYIOIIETO TOHA. boisee ynaneHHas
napa CIIEKTPOB (2-ro MOpsIJIKA)
COOTBETCTBYET  PA3HOCTH  XO4a  JIydeu

-
s |«

paBHOM 2A W T.n.

BHemHuil BUJT yCTaHOBKH, JUIsl ONPEEIECHUs JJIMHBI CBETOBOW BOJIHBI HU300pakeH
Ha puc. 2.

Ha ontrueckoit ckaMmbe MOXKET MepeBUraThCs
P  IUlacTMHa, B KOTOPOW Mpopes3aHa  IIEIb

npsmosivHeriHon — Qgopmbl.  [lom  mienbro

yKperuieHa 1mkana ¢ jgeneHusmu.  Ilens
OCBEIIACTCS  DJIEKTPUUECKOM JIAMIIOYKOM, MEXKIY JIAMIIOYKOM H  IIEJbIO
BCTaBJIAETCSI MOHOXPOMAaTHYECKUN CBETOPMIBTP. B IpyroM KoHIE ONTHYECKON
CKaMbHM VKpEIUICH Jep)KaTellb P, B KOTOpBIM BCTaBISAETCS AUQPPAKITHOHHASL
pemerka. Ecmu cMOTpeTh Ha OCBEUIEHHYI0O MOHOXPOMATHYECKHM CBETOM IIEITh
uepe3s mUpPAKIMOHHYI0 pemieTky, To kpome wmenun A£mo Gokam BHIHBI
CUMMeETpHUYHBIC n300pakeHus ee. Kaxxmoe 60koBoe nudpakiimOHHOE H300paKeHUE

CMEIIEHO B CTOPOHY HA BEJIMYHUHY BA=Bl =5

Ha puc.2 uzo0paxkeHsl 1yun, 00pa3yromire n300paxxeHHbIE ENH, OYEBUIHO:

=4S

R R rue R-paccTosHUE OT PeleTKN 10 menu M.

Tak kak yrom ¥
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U A, 3aMeHUTh S1rXp
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CpaBHHBas TOCIIEHEE BBIPAKEHUE C YCIOBHEM TIJIABHOTO IU(PAKIIMOHHOTO
MaKCcUMyMa dSiny =A. rojrygaeM pacueTHyI0 GopMyy:

Sa
n=2C
Rk
Onpegenexve AnvMHbl CBETOBOW BOJSHbI O nucanue
C NOMOLILIO AU PAKLMOHHOW PeLIeTKM YCTAHOBKHU
BHPTYaJIbHOM
L;-H Jaa60opaTopHoi
padoThlI.
mynpuqutu umpl {||u||m| m HI||1II{H|¥ I :L.F" :l i :Tuupm || 3KCHepHMeHTaJII>H
il T I b trnbint [ I T Y Y0 [T IO A
- S, T— as yCTaHOBKa
' IpcaAcCTaBJICHA HAa
wonnflem d =10 " pI/ICYHKe. B
/\ KpaHEM HUKHEM
cnexTp
ﬁ KPQCHBLIA HpaBOM yrﬂy
B oparkessii  TTAHCIIb «CIICKTP»,
o
" MO>KHO BBIOMpAThH
PaccrosHue ot peLL cmmﬁ CBeTOCbI/IHBTp oT
AO IKPOHG chroreTOBBIN KpaCHOFO a0
¢buroseToBoroO.

BHI/I3y CJICBA PACIIOJIOKCHA ITaHCJIb «PACCTOAHUC OT PCHICTKU OO0 3KpPaHa»,
KOTOPYIO €CJIM MCHATH MCHACTCA PACIIOJIOKCHUC PCIIICTKN B OKHC BBIIIC CITpaBa.
OKHO TTOKa3bIBACT KaK MEHSETCS PaCIIOJIOKCHHC JIMHEUKH IIpU IBUKCHUHN
OTHOCHUTCJIBHO PCIICTKH.

IL1an BbINOJIHEHUSI 3aIaHNA:

1. Ilepetinute no cceuike https://www.youtube.com/watch?v=VPE9is9f d0 u
MPOCMOTPHUTE BUACOYPOK KOTOPBINA MOSCHUT, KAKUM 00pa30M MPOBOIUTCS
naboparopHas paboTa B peasIbHbIX YCIOBUSIX.

2. Iepeiinute no cebuike http://mediadidaktika.ru/mod/page/view.php?1d=397

U BBIIOJHANUTE ITOCIEI0BATEIILHOCTE JEMUCTBUU OITMCAHHBIX HUXKE.

3aganue 1. M3Mepenne qJIMHBI CBETOBOM BOJIHBI ¢ IIOMOIIBIO TG PAKITMOHHOM
PELIETKHU.

1. 3anycTUTh BUPTYaJIbHBIA CTEH/.

2. IToMecTuTe 1IKaIy HA PACCTOSHUE Ror nudpaxkinroHHou pemietku. Bozpmure
MOCJIEIOBATENBHO 3HAYEHUS R, B COOTBETCTBHH, C BAPHAHTOM COBIAJAIOLIEM C
nocieaHel udpoi Mo CIUcKy rpynibl, OH HAXOAUTCS B KOHIIE JOKYMEHTA,

3. BeiGepute cBeTOPMIBTp HAUMHAS C KPACHOTO, U TTO IIKAJIE MUTKA,
paccMaTpuBaeMoil uepe3 perieTKy, OnpeAeTuTe pAaCCTOSHNUE OT HIENU 10
HaOroaemMoit muHuM 1-ro mopsiaka (paccrosHue S ).



4. Pe3ynbTarhl U3MEpEHUN 3aHeCUTe B TA0IUILY 1.

5. Te e n3MepeHuns IPOBENUTE IS JIy4eU APyroro UBeTa.

Sa
o A =— o
6. Onpenenure JJIMHY CBETOBOW BOJIHBI Rk 7151 BCEX LIBETOB JIyYel U 3aHECUTE
B Ta0NHILY.
Ilopsnox PaccrosiHue ot pemerku 10 Paccrostnue ot JlnuHa cBeToBOM
R popesu BOJIHEI
f— mKanel L1, M pop ,
IKAJIbI 1O JUHUU S A ,107Mm
CIIEKTpa 3
, 107 M
.
KOl X|3|T'|C| D K|O|X|3|T'|C|D
|
Cpennee 3HaYeHUE
JUTUHBI BOJIHBI

7. CnemanTe BBIBO/I.

KoHTpoJsbHBIE BONIPOCHI.

1.
2.

Kakune BOJIHBI Ha3bIBAIOTCS KOTEPEHTHBIMU ?
Yro HazbiBaeTcs audpakiueit ceeta? OObICHUTE 3TO SIBJICHUE.

KakoB nops10k cienoBaHus IBETOB B TUPPaKIMOHHBIX criekTpax? Kakosa
OKpAacKa HyJIEBOI'O MaKCUMyma?

Uewm otnuyarorcs qudpakiiMOHHbIE KAPTHUHBI ITPU OCBEIICHUH PEIICTKU
MOHOXPOMATHYECKUM CBETOM U OesibiM CBETOM? OOBICHUTE ITH SIBJICHUSI.

Yrto takoe uHTepdepeHins cBeta? YUacTBYyeT JId 3TO SIBIICHUE MPU
oOpa3zoBaHUU JTU(PPAKITMOHHOTO CIIEKTPA HA MIETH WU pPeIieTKe?

Kak onpenenuts 1IuHY CBETOBOW BOJIHBI C TOMOILBIO TU(PPAKITMOHHON
pemeTku?

Hauanbnbie JAaHHBIC I10 BApHAaHTaM K 3alaHUSAM

I'pynna R, cMm

1 50




2 55
3 60
4 65
5 70
6 75
7 70
8 80
9 85
10 60

Kontponupyemsbie komnereniuu: OK 01-OK 05, OK 07:JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:

— O1eHKa «5» CTaBUTHCS, €CIIHM yUYalTUNCS BBIMOIHSAET PabOTy B MOJTHOM 00BEME C
coOJII0OICHUEM HEOOXOJIMMOW TMOCIEJOBATEILHOCTA TMPOBEJCHUS OIBITOB U
U3MEPCHUM;  CaMOCTOSITCIIBHOW  pallMOHAJLHO  MOHTHPYET  HEOOXOIUMbIC
000OpyZ0BaHUE; BCE OMBITHI MMPOBOJIUT B YCIOBUAX U PEKUMAX, 00CCTICUNBAIOIITIX
MOJTYYCHHUE TIPABUIIBHBIX PE3YJIBTATOB M BHIBOJIOB; COOMIOAACT TPEOOBAHUS MPABHIT
0e30macHOCTH Tpy/Aa; B OTYETE MPABUJILHO M aKKypPaTHO BBITIOJNHSET BCE 3aIUCH,
TaONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIYUCICHUS, MPABWIHHO BBITIOIHSET
aHaJIN3 ITIOrPEITHOCTEN.

— OrneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIICHKU «5», HO ObLIN
JOMYIIEHBI JBa-TPU HeEIoYeTa, He Oojee OJHOW Herpy0oil OIMOKH W OJIHOTO
HeJloueTa.

— Onenka «3» cTaBUTCS, €clii paboTa BBINOJIHEHA HE MOJIHOCTHIO, HO 00bEeM
BBITIOJIHEHHON YacTW TaKOB, MO3BOJIIET TMOJYYHTh MPABWIBHBIE PE3yJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIIEHBI OIITHOKH.
— OrmeHka «2» CTaBUTCS, €Ciau paboTa BBINOJIHEHA HE TMOJTHOCTBIO M 00BbEeM
BBITIOJITHCHHON 4acTH pabOT HE MO3BOJIAT CHENaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPON3BOMINCH HETPABHIILHO.

JlabGopaTopHbie padoThI

JlaGoparopnasi pabGora Ne 15
eab padoThI: ¢ MOMOIIBEI0 HEOOXOAUMOTO 000pYAOBaHUS HAOIIOAATh CIIJIOIIHON



CIIEKTP, HEOHOBBIM, TEJIMEBBIA WU BOJOPOIHBIM.

OO0opynoBaHme: MPOCKIIMOHHBIN anmnapar, CeKTpaibHble TPYOKH C BOJIOPOIOM,
HEOHOM WJIU TeJIMeM, BHICOKOBOJIbTHBIA UHIYKTOP, UCTOUYHUK MUTAHUS.

X044 PABOTDI:

YCTpOUCTBO ABYXTPYOHOro
cnekTpockona

1. Oxyasap.
2. 3purensHag TpyOa.

3. O0ObeKTHB.

=

. Ilpmama.

N

. Kormmarop.

6. Illens.

7. MukpoMeTpHuecKii BIHT.

YKpenum crieKTpocKon B WTAaTUBE TAaKUM 06pa3om, YTobbl Wenk ero Konimmaropa 6suia
pacnonoxeHa BepTUKanbHO. MNepeq Wenbio Ha PACCTOAHUM HECKONLKUX CAHTUMETPOB
YCTAHOBUM 3/1EKTPUHECKYIO NAMIMOUKY Ha NOACTABKE TaK, UTO6b! €€ HUTh HaKa/IuBaHUA
6b1/1a Ha BLICOTE WENU, U NOAK/IIOUNM NTaMNy Yepes PeocTaT K UCTOUHUKY TOKa.

Mocne 3TOro BKAKOUUM NaMny U NPU NOMHOM Hakane Habngaem Cn/IOWHON| CnexTp
N3NYUEHUA HUTK.

3apucyem UBETHLIMU KapaHAalwamm KapTUHY cnekTpa, HaGnigaemMoro Hamu.

| 400 co0 Goo /ol
. [ 1 |

Hanpasum KONAMMaTop CMNEKTPOCKONa Ha CBETALWYIOCA NIOMUHECLIE
BUCSLLYIO Ha NOTONKe, PAacCMOTPUM ee CnekTp 1 3apucyem ero B Te
Onuwem, 4yeM CNeKTp NIOMUHECLIEHTHOW Namnel OTNNYAeTCa OT CNE
naMmnbl HakanmeaHWA.




Mbi BUAUM OCHOBHbIE LiBETa NO/TYYEHHOrO CM/I0LWHOrO CrnekTpa B
cnepgyouwem nopsgke: (hpuoneToBblil, CHHUA, roNyGoi, 3eneHbli, eNTbii,
opaHXeBbli,KpacHbI.

[aHHbIA CNeKTp HenpepbiBeH. 3TO O3Ha4YaeT, YTo B CneKkTpe
npeAcTaBneHbl BONHbI BCEX [/INH.

Takum o6pa3om, Mbl BLISCHWIKW, YTO HarpeToe A0 BbICOKOM
Temneparypbl BewWecTso, Haxo4suweecs B TBEPAOM COCTOAHUMN, AAET
CN/IOWHOW CNeKTp

400 500 6?(] 7‘.')0
I

MepenaeMm K paccMOTPEHMUIO CNEKTPOB Pa3InyHbIX ra3os. Aina
3TOro BCTaBMM TPYOKY c mccnepyeMmbiM rasoMm B gepxarenb
npubopa AnA 3a)KMraHuAa cneKTpasbHbiX TPYOOK M noaKnioymMMm
npuﬁop K MCTOYHUKY Hanps>keHusn.

Cnexmp godopoda: hmoneToBblin, ronyboil, 3eneHslil, opaHKeBbIii.

HauGonee AapKkoi ABNAETCH OpaHXeBas NUHUA CnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoi, 3enenbii, WeNTbii, KpacHbIn.
HauGonee sApKoi ABNAETCH KeNnTas NUHUA.

400 450 500 550 600 700



I-

Mbl BUAUM MHOXECTBO LBETHbIX JINHUIA, pa3feneHHbIX
LUMPOKUMU TEMHBIMU MOJSIOCaMW.

Hannune nuHeiRyaToro cnekrpa o3Ha4yaer, 4To
BELLEeCTBO U3/Tly4aeT CBeT TO/IbKO BroJiHe
onpegeneHHoi ANNHbI BOJHbI.

OCHOBbIBasiCb Ha HalWeM OnbiTe, Mbl MOXEM caenaTb
BbIBOJ, UTO /IMHEYaTbIEe CNEeKTPbI 4al0T BCe BellecTBa
B ra3soo6pasHoM aToOMapHOM COCTOAHUKU. B 3aTOM
c/lyyae CBeT U3/lyyaloT aTOMbl, KOTOpPbIe NMPaKTU4eCcKu
He B3auMOAelCTBYIOT APYr C APYrOM.

N3onupoBaHHble aTOMbI U3/Ty4aloT CTPOro
onpegeneHHble A/IMHbI BOJH.



HenpepbiBHbIA
CNEeKTP U3NyYeHHs
60-BaTHOW Namnsl
HaKanMBaHua
(sBepxy) n
NONOCaTbIK CNEeKTP
M3nyvyeHuna 11-saTHoM
KOMNAKTHOM
NIOMUHECUEHTHON

namns! (BHK3y)
Dewesan

3Heprocbeperawowa
A NIOMMHECUEeHTHaR
namna

Cnexrp
CBeTOAMOAHOMN
naMnol NOYTH
CNMAIOWHOMW, XOTA €CThb
HebGonbwon npoean

Kontpomupyemsie komnereniuu: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

— OneHKa «5» CTaBUTHCS, €CIM yYaUIUHCS BBIMOJIHAET pabOTy B MOJIHOM 00BEME C
COOJIOJIEHNEM HEOOXOIMMON TOCIE0BATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHU;  CaMOCTOSITEJIbHOW  pallMOHAJIBLHO  MOHTHUPYET  HEOOXOIUMBbIE
000OpyZI0BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBHUAX U PEKMUMAX, 00ECTICUNBAIOIITIX
MOJIy4eHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOIOAACT TPeOOBAHMUS MPABUII
0e30macHOCTH TPy/a; B OTYETE MPABUIBLHO M aKKYpaTHO BBITIOJNHSIET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUIBLHO BBIMOIHSIET
aHaJIN3 MTOTPENTHOCTEM.

— OmneHka «4» CTaBUTCS, €CIM BBIMIOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObUIH
JIONYIIEHBI JBa-TPU HeJoYeTa, He Oojee OaHON HerpyOoW OMMOKKM U OJHOTO
HEeJl04eTa.

— Ouenka «3» cTaBUTCA, e€ciii paboTa BHIMIOJIHEHA HE TMOJHOCTBHIO, HO 00BEM
BBITIOJTHEHHONW YacTH TaKOB, IO3BOJISET IMOJYyYUTh MPABUILHBIE PE3yJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIEHBI OIITHOKH.
— Omnenka «2» cTaBUTCS, €clid paboTa BBHINOJHEHA HE IOJHOCTHIO U 00BEM
BBHITIOJIHEHHON 4acTH paboOT HE MO3BOJIAT CHIeNaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBHO.

Tema 5.3. CnenuajibHasi TEOPUSA OTHOCUTEIBLHOCTH



YcrHblii onpoc (YO)

. Chopmynupyiite 3akoH bprocrepa.

. Kakue criocoObI nmosiyueHus noiasipu30BaHHOTO CBETa BaM W3BECTHBI?
. UTo Ha3BIBAIOT AUCIIEpCUEH cBETa?

. Uto Takoe cnekTp?

. Kakue cyiiecTByrOT TMHUN CIIEKTPOB U3ITy4CHUS?

. Kakue BemiectBa 1at0T CIJIOMIHON CIIEKTP?

. Kakue BemecTsa qarot aMHeR4aTblid, HOJIOCATHIA CIIEKTPHI?

. Pacckaxxute 00 ynbpTpadnoieToBOM U3ITy4YE€HUHU U €T0 CBOMCTBAX.
. Pacckaxute 00 mHGpaKpacHOM M3TyYEHUU U €r0 CBOHCTBAX.

10. YTo Ha3bIBAIOT CIEKTPAJIbHBIM AHAIA30M?

11. Yrto Takoe GppayHrodepoBbl JIUHUUA?

12. KakoBbI Ipupo1a ¥ CBOMCTBA PEHTTEHOBCKUX JTy4en?

O 00 1N LD K~ W —

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMeTKka «5»

TIOJTHO PACKPBITO COAEP’KaHUE MaTepraia

YETKO M TIPABWJIBHO JaHBI OTIPEICTICHUS U PACKPBITO COAEPKaHNUE MTOHATHI, BEPHO
HCIIOJIb30BaHbl HAYYHBIC TEPMUHBI

JUISL TOKa3aTebCTBA UCTIOJIb30BaHbI PA3IUUHbIC YMEHUS, BBIBOJIbI U3 HAOJIIOICHUH,
OIIBITOB

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

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPaBUJIBHO JIaHBI ONPEACICHUS MOHATUH U UCTI0JIb30BaHbl HAYYHbIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeieSICHUs TTOHSATUN HETOHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJICA0OBATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 00OOIIECHUSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIETO XapakTepa (o3uLus
TTOHUMAIOIITU )

OtmeTKa «3»

YCBOEHO OCHOBHOE COJIepKaHUe yueOHOIr0o MaTepraia, HO U3JI0KEHO
dbparMeHTapHoO, He BCerjia Mociae0BaTeIbHO

onpeaeIeHUs TOHATHI HEIOCTAaTOYHO YETKHE

HE UCIIOJIb30BaHbI B KAUECTBE JO0KA3aTEIHCTBA BEIBOJABI U 000O0ILIEHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU



JOTYIIEHBI OITMOKN M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
OTpeJieIeHUE MTOHATUN

MpaBUJIbHBIE U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE YU4eOHOTO MaTepuala He PacKPhITO

HE JaHbl OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKN B ONPE/ICIACHUHN TIOHITHH, PH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

TecrupoBanue (T)
I Bapuamnr.

1. Uto Takoe cBeT?
a) 9TO U3JIyYEHHUE, PACIIPOCTPAHSIONICECS OT JIFOOBIX HArPEThIX TEJ;
0) 9TO U3NIy4YeHHE, BOCIIPUHUMAEMOE TJ1a30M, T.€. BUIUMOE U3JIyUCHHE.

2. B ueM cocTouT 3HAUCHUE CBETA B HAIICH KU3HU?

a) o ICCTBHEM CBETA M TEIlJIa Ha 3eMJIe BO3HUKIIA KU3Hb;

0) CBET — CpeICTBO BUJICHUS;

B) CBET — Ba)KHEMIIIEe CPEICTBO MO3HAHUS PUPOJIBI;

T') CBET — aKTUBHBIN YYaCTHUK Pa3INIHBIX (PU3UUCCKUX SIBICHHM;
1) AeSTEILHOCTD YeJIOBEKA 3aBUCUMA OT CBETA.

3. Kakue kpymnHbie HaydHbIE OTKPBITUS 00sI3aHBI CBETY?

a) OTKPBITHE 3aKOHOB JBUKCHUS TIJIAHET;

0) OTKPBITHE CTPOCHUS KIJIETKU KUBBIX OPTaHU3MOB;

B) OTMpe/eieHNE CTPYKTYPbl METAJIOB;

T) onpeneneHrne XuMuaeckoro cocrapa CoJiHIIa U APYTUX HEOECHBIX TEl.

4. I'eoOMeTpUUYECKOMN ONITUKOM HA3bIBAETCA Pa3/eil ONTUKH, B KOTOPOM...

a) U3y4aroTCs 3aKOHBI PaCPOCTPAHEHHUS B MMPO3PAUYHBIX CPEIaX CBETOBOM SHEPTHU
Ha OCHOBE IMPEJCTABIICHHS O CBETOBOM JIYY€;

0) r1y00KO paccMaTpUBAIOTCS CBOMCTBA CBETA M €r0 B3aMMOJICUCTBUE C
BEILIECTBOM.

5. OCHOBOMOJIOKHUKOM KOPITYCKYJISIPHOW TEOpPUH CBETa OBLI. ..
a) Pemep;

0) HerotoH;

B) MakcBeit;



r) ApUCTOTENb;
n) ['rolirenc.

6. JIBOWICTBEHHOCTh CBOMCTB (KOPIYCKYJISIPHO-BOJIHOBOM Jyaji3M) MPUCYIIA. . .
a) TOJIbKO CBETY;

0) TOJTLKO MUKPOCKOITUYECKIM TeJIaMm;

B) 110001 (hopMe MaTepuH.

7. KTO BriepBbIE ONpPEAEIHII CKOPOCTh CBETA?
a) MaiikenbCoH;

0) ["anueii;

B) Pemep;

r) ®uso.

8. UeM 0OBSICHSUIICS YCIIEX aCTPOHOMHYECKOTO METO]1a U3MEPEHUSI CKOPOCTH Tesa?
a) newkenueM tOnurepa Bokpyr ConHila;

0) MPOXOAMMbBIE CBETOM PACCTOSIHUS ObUTH OYCHB BEIUKU;

B) TEM, UTO CBET JIFOOBIC PACCTOSIHUS MPEO0JIEBAET MTHOBEHHO.

9. B ueM CyIHOCTh METO/Ia OIIPENEIIEHUSI CKOPOCTH CBETa B OMbITe PU30?
a) U1l U3BMEPEHUS BPEMEHH PaclpOCTPAaHEHUs CBETA UCIIOIb30BaJIOCh
BpAILAIOMIEECS 3EPKao;

0) JI1s1 UBMEPEHUS BPEMEHU PaCIIPOCTPAHEHUS CBETa UCIIOJIH30BAJICS
“npepbIBaTenp’ — Bpallarolieecs 3youaTroe Koyieco.

10. YUto Ha3bIBaeTCst CBETOBBIM JIy4OM?

a) TEOMETPUUECKOE MECTO TOUYEK, MMEIOIINX OJIMHAKOBBIEC (Da3bl B MOMEHT
BPEMEHU,;

0) TUHUS, YKa3bIBAIOIas HAMPaBJIEHUE PACTIPOCTPAHEHHS CBETOBOM SHEPTHH;
B) BooOpakaemasi JIMHHUS, MapajuiesibHas PpOHTY paclpoCTpaHEHHUsT CBETOBOM
BOJIHBI.

11. Tens, oTOpoIIEHHAs! TPEIMETOM, OCBEIICHHBIM MPOTSHKEHHBIM UCTOYHUKOM. . .
a) IMEET PE3KUe OUepTaHUs, TIOJOOHBIC OUEePTAaHUSAM MIPEAMETA;
0) OKpyXeHa MOJYTEHBIO.

12. Ecii myd mepexoauT U3 ONTHYSCKH MEHEE TUIOTHOM Cpebl B ONTHYECKH OoJiee
IUIOTHYIO, TO...

a) yroJi majicHusi OO0JIbIIE yIJia MPeIOMJICHNUS;

0) yros majieHusi MEHbIIIE yTJIa TPEIOMIICHUS;

B) YT'OJI TIaJICHUS PaBEH YTy MPEIOMIICHUS.

13. I[ToueMy J1y4 cBeTa MpU NMEPEXOAE U3 OAHOU Cpeibl B APYTYIO MPEIOMIseTCs?
a) U3MEHSIETCS CKOPOCTh CBETA B CPE/IE;
0) U3MEHSIETCS HAIIPaBJICHUE CBETOBOTO MyYKa.



14. B xakomM citydae yroJ majJeHus paBeH yIiy MPeIoMIICHHS?
a) ecim yrou najaeHus 6au3ok k 90 rpagycam;

0) eciu yroJi NajieHusl paBeH HYIIO;

B) €CIIM CKOPOCTH CBETa B JIBYX CpellaX PaBHBI.

15. Onpenensig riryOuHy Bojgoema “‘Ha riasz’”...

a) MBI TOYHO OTIPECIISIeM TIIyOrHY;

0) THO KaXKeTCsl HaM TIy0xe;

B) JTHO Ka)KeTCsl Bcerga OJIMKe K HaM, T.€. MeJIbYe.

16. C xakoit pu3nIecKoil XapaKTEePUCTHUKOM CBSI3aHO pa3inyue B IBETE?
a) C JUIMHOM BOJIHBI,

0) C MHTEHCUBHOCTBIO CBETA;

B) C TIOKa3aTesieM MPEIOMIICHUS CPEJIbI;

T') C YaCTOTOM.

17. OT 4yero He 3aBUCUT TTOKA3aTelb MPEJIOMIICHUS BelecTBa?
a) OT CBOICTBA BEIIECTBA;

0) OT JUIMHBI BOJIHBI;

B) OT YacCTOTBHI,

) OT yrIJia NpeIOMJICHUS;

1) OT CKOPOCTH CBETA.

18. IIpenmer kaxxetrcst HaM O€JbIM, €CITU OH. ..
a) YaCTUYHO OTPAXKAET BCE JIyUH;

0) YaCTUYHO TOTJIONIAET BCE JyUH;

B) OJIMHAKOBO OTPAXKAET BCE JyUH;

I') OIMHAKOBO IOTJIOIIAET BCE JIYUH.

19. B uem 3akitouaercs siBjieHue HHTepdepeHuu ceera?
a) B YCUJICHUU OJTHOTO CBETOBOTO Iy4Ka JIPYTUM;

0) B MOJIyYCHHUH CIIEKTpa OEJIOro CBETa;

B) B OTMOAHUU CBETOM IMPENSTCTBUN;

I') B HAJIO’)KEHUHU CBETOBBIX BOJIH.

20. B 1yem 3akiroyaercs NPOCBETICHUE ONTHKN?

a) B YBEJIMUYEHUHU BXOJIHOTO 3payka ONTHYECKON CUCTEMBI;

0) B yMEHBUIEHUHU OTPAXKEHUS CBETA OT MOBEPXHOCTH ONTHUYECKOTO CTEKJIa;+
B) B UHTEep(EPEHIINU CBETA Ha MOBEPXHOCTU ONTHYECKOTO CTEKIIA;

I') B IOBBIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKJIA;

1) B IPUMEHEHUH CBETO(PUIBTPOB.

II Bapuamnr.



1. Beibepute BepHblif 0TBeT. Eciiu pokycHOe paccTossHue OHON JIMH3BI AJIMHHEE,
4yeM Jpyroi, TO Kakasi U3 HUX J1acT OoJblliee yBeIndeHue?

a) JlnuaHopoKycHas

0) KopoTtkodoxkycHas

B) O0e nanyT OHO U TO K€ YBEIUUYEHUE

2. OT™MeTbTe, KaKas U3 JIMH3, KOTOpble UMEIOT (POKYCHbIE paccTossHus 15 cM, 20 cm
1 25 cM, 001agaeT HauOOJIbIICH ONITHYECKOM CHIION?

a) CF=15cmMm
0) CF=20cm
B) CF=25cm

3. Beibepute Gpopmyity, mo KOTOPOH PACCUMTHIBAOT ONTHYECKYIO CHITY JIMH3HI:
a) v=1/T

0)D=1/F

B) R=U/I

r)q=Q/m

4. B xakux equHUIaX U3MEPSIOT ONTUYECKYIO CHITY JIMH3bI?
a) Omax

0) Bonbrax

B) Kanopusix

r) dnonTpusx

5. HalimuTe onTHuecKkue CUIIbI JIMH3, POKYCHBIE PACCTOSAHUS KOTOPBIX 25 cM u 50
CM.

a) 0,04 onp u 0,02 arp

0) 4 ntp u 2 quTp

B) 1 nntp u 2 antp

r) 4 qotp u 1 qoTp

6. OnTryeckue CUiTbl TUH3 paBHbl S5 anTp U 8 AnTp. KakoBel ux ¢hokycHbIe
paccTosiHus?

a)2mul,25wm

0)20cmu 12,5 cm

B)2cmu 1,25 cm

r)20mu 12,5 m

7. Ay1st TOro 4yTOOBI OTPaXKEHHBIN JTyY COCTABIISII ¢ Tafatouum yrou 40°, yroiu
NaJIeHHUs CBETOBOTO JIy4a JOJKEH OBITh CIIEAYIOIIUM:

a) 20°

0) 50°

B) 40°

r) 25°



8. Onpenenure, KakuM OYJE€T OTHOCUTEIbHBIN TTOKAa3aTeNlb MPETOMIICHUS ABYX
Cpel, ecau yroJj najeHus paseH 60°, a yroja Mex1y OTpaK€HHbIM U
MPEJIOMJICHHBIM JTydyamu paBeH 90°?

a) 1,5

0) v2

B) V3

r) 1,2

9. BeibepuTe, kakuM OyIeT MOKa3aTeNb MPEIOMIICHUS BTOPOU CPEIbl
OTHOCHUTEJIHLHO TEPBOH, €CIIH MPHU TIEPEXO0JIE CBETA M3 TIEPBOM CPEBI BO BTOPYIO
yroJ npenomiieHus paseH 30°, a yroa nageHus B 2 paza 0omblie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. Beisicaute, ueMy OyzieT paBeH yroJi NMajeHus P TIePeXo/Ie CBETOBOTO JIy4a B
ONTUYECKH MEHEE IIOTHYIO CPe/ly U3 ONTHYECKOM 00Jiee MIOTHON?

a) yroJI ajeHus paBeH YTy IpeOMIICHUS

0) cBET MPOXOAUT O€3 MPpeTOMICHUS

B) yroJ najieHus 00JbIIe yria IpeJoMIICHUS

T') YTOJI TaJICHUS MEHBIIIE YTJIa TPETOMIICHHUS

11. CetoBoii 1yu nepexoauT u3 Bojbl (n = 1,5) B Bozayx. Kakoe u3 npuBeneHHbIX
COOTHOIIIEHUI UMEET MECTO JJIs yriia mpesiomieHus B, ecinu yron nageHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yroa Mexay 3epKajioM M Iajaroium JiydoMm paBeH 50°. Onpeaenure, yemy
paBeH yroJi (rpaj.) OTpaKeHUS JyJa:

a) 55

0) 70

B) 35

r) 40

13. JIunza sT10:

a) MPO3pavHOE TEJI0, UMEIOIIEE C IBYX CTOPOH IIIAJIKHE TTIOBEPXHOCTH

0) Teyo, CTOPOHBI KOTOPOTO OTIOIHUPOBAHBI U OKPYTIICHBI

B) IIPO3PAYHOEC TEJI0, OTPAHMUYECHHOES CTOPOHAMH, KOTOPBIE MIPEACTABIISIOT COOOM
chepruuecKue MOBEPXHOCTH

T) JTF000€ TEJIO ¢ TJIAJKUMHU U30THYTHIMU TTOBEPXHOCTSAMHU



14. BcnomHuTe, KOTa JIMH3bI HA3bIBAIOT BOTHYTHIMU, KOTJa — BBITYKJIBIMU?

a) BoruyTeiMi — T€, y KOTOPBIX Kpas TOJIIIE, YeM CepEANHA, BHITYKIBIMU — Y
KOTOPBIX Kpasi TOHBIIIE, YEM CepeIuHa

0) BoruyTbiMu — y KOTOpBIX Kpasi TOHBIIIE, YEM CEPEINHA, BHITYKIBIMH — Y
KOTOPBIX Kpasi TOJIIIE, YEM CEpeIHA

B) BOrHyThIMU — Tena ¢ MOBEPXHOCTIAMHU, OOpaIlIEHHBIMU BHYTPb, BHITYKIBIMA —
C TIOBEPXHOCTSIMU, OOpAIllEHHBIMU HAPYKY

15. Yto MHTEPECHOTO B TOUKE HA ONTUYECKOW OCH BBIITYKJIOW JIMH3BI, KOTOpas
HasbIBaeTcs Poxycom?

a) TeM, 4TO B HEW COOMPAIOTCS BCE MPETOMIISIEMbBIE TMH30M JTyYU

0) TeM, 4TO B HEW NIEPECEKAIOTCS MPETOMIICHHBIE JIMH30M JIy4H, HAallpaBJICHHbIE HA
Hee NapaJlyieIbHO ONTHYECKON OcH

B) Tem, 4TO B 3TON TOUKE MEPECEKAIOTCA BCE JIyUH, ITPOLIEIINE CKBO3b CEPEANHY
JIMH3bI

r) Tem, 4yTo B HEl MepeceKaroTCs BCE Jy4H, MPOILIEAIINE CKBO3b Kpasi JTMH3bI

16. Tens, oTOpoOITICHHAS! TPEIMETOM, OCBEIICHHBIM MPOTSXKEHHBIM UCTOUHUKOM. ..
a) UMEET pe3Kue ouepTaHus, MoJOOHbIC OUEepPTaHUSIM MIPEAMETA;
0) OKpY>KEHa MOJYTEHBIO.

17. Eciiu my4 nepexoAauT U3 ONTUYECKH MEHEe MIIOTHOU Cpeibl B ONTHYECKHU OoJiee
IUJIOTHYIO, TO. ..

a) yroJi majieHusi O0JIbIIe yIJia MPeOMIICHHUS;

0) yroi najieHusi MeHbIIIE yTila TPEIOMIICHUS;

B) YroJI IaJICHUs] PaBEH yIrily MPEeIOMIICHUS.

18. TTouemy Jiyu cBeTa MpU NEPEX0JI€ U3 OJHOM CPEibl B APYTYIO MPEITOMIISETCS?
a) U3MEHSETCI CKOPOCTh CBETA B CPEIIE;
0) U3MEHSIeTCsl HAIlpaBJICHUE CBETOBOTO ITyYKa.

19. B xakom cityyae yroi najeHus paBeH yri1y MpeaoMieHus?
a) ecnu yrou najenus 61m3ok k 90 rpagycam;

0) eciu yroJi najieHusi paBeH HYIIO;

B) €CJIM CKOPOCTH CBETA B JABYX CpeAax PaBHBI.

20. Onpenenss riyOuHy Bojgoema “Ha riasz”...

a) Mbl TOYHO OTIPEEIsieM IITyOuHy;

0) THO KaKETCsl HaM TTy0xe;

B) IHO KaXKeTcs Bcer/a Oike K Hawm, T.€. MeJIbye.

Kontponupyemsbie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
IL.1.-11.7.; JIP2, JIP4, JIP23, JIP30




Kaouu Kk Tecram:
Bapuanr 1

Ne ponpoca |[1/2(3(4/5/6/7|8(9/1 |1 |1 1|1 |1 |1 |1 |1 |1 2
01234 |5]/6 7 890

IlpaBuwibn (0|/a|0|a|0|a/B|aj|a|0 (0 (a |a B B |r |a |[B|I |0

bIH OTBET

Bapwuant 2

Ne ponpoca |1/2(3/4/5/6/7/8/9|1 (1 |1 /1|1 1|1 |1 1|1 |2
0 (12|34 |5]/6 7 890

IlpaBuwibHn (a|a|0|r|06|0|a/B|r|r [0 /T ([B|a |0 |0 a|a B |B

bIii OTBET 0

Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUarOIIEMyCsl, €CTU HaOpasl MeHee 8 0aJIoB,;
— «3» BbICTaBIIsIETCS 0OyUaroniemycs, 3a 11-9 6anios;

— «4» BbICTaBIsIETCA 00OyUaronieMycs, 3a 12-16 6anios;

— «5» BbICTaBIIsIETCA 00yUaroniemycs, 3a 0osee 17 Gamios.

3aganns ais caMocTosiTeJIbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUI)

JIBM>KEHHE CO CKOPOCTHIO CBETA.

IlocTynarsl TEOPUM OTHOCUTENBHOCTH U CIEACTBUSA U3 HUX.
MHBaprnaHTHOCTH MOZYJISI CKOPOCTH CBETA B BaKyyMeE.
DHeprus MoKosl.

CBs13b MacChl M DHEPTUU CBOOOHOM YaCTHUIIBI.

SNhR W=

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
IT.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepuu ouenku:

Otmetka «5»

TIOJTHO PACKPBITO COJIEP)KaHUE MaTepuaia

YETKO M MPaBUIILHO JaHbI ONPECICHUS U PACKPBITO COJIEpKaHUE MTOHITUI, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL IOKA3aTeIbCTBA UCTIOJIb30BaHbl PA3IMYHbIC YMEHUS, BHIBOJIbI U3 HAOJIOICHUH,
OTILITOB

OTBET CaMOCTOSTEIIbHBIN, HCIIOIb30BaHbl paHee MPHOOPETEHHBIC 3HAHUS.

OrMmeTka «4»
PACKpBITO OCHOBHOE COJIEpKaHKE MaTepHuaia




B OCHOBHOM TPABWJILHO JTaHBI OTIPE/IEIICHUS TIOHSITHI U UCTIOh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN

OTIpEJICIICHIS TIOHSITHIA HETIOTHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH MIPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX U 000OIICHUSX

MpaBUJIbHBIC M YCTKHUE OTBETHI HA BOIIPOCH YTOYHSIOIIET0 XapakTepa (MO3HUITUs
MTOHHUMAFOITUH)

OtMmeTka «3»

YCBOCHO OCHOBHOE COZIEp’KaHHUE YIeOHOTO MaTepHraia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HAOJIOICHUM, TOMYIIEHbI OMTUOKU MIPHU UX U3JI0KECHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHM

MIPaBUJIBHBIC U YETKHUE OTBETHI HA BOMPOCH HABOAIICTO M KOHKPETUZUPYIOIIETO
xapakTepa (MOo3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOI0 MaTepHalia He pacKpbITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIC OITMOKY B ONPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

Kontpoabnas padora Ne 5
Ilo pazgeny «Onruka»

Bapuanr 1

1.Onpenenute mokazareib NPEIOMIICHUS] OPTaHUYECKOTO CTEKJIA, €CJIU CKOPOCTh
ceeta B HEM 200000 xkM/c. Kakolt yrosn majeHusi cBeTa Ha OpraHMYECKOE CTEKJIO,

ecnu yron npenomiaenus 1597

2.IlpenMeT HaXOAWTCA HA PACCTOSIHUU 12 CM OT paccerBaroOlIed JIMH3BI,
dbokycHoe paccrosHue kotopoil 10 cM. Ha kakoM pacCTOSHMM OT JIMH3BI

HaxO0JUTCS U300pakeHue npeamera?

3.HazoBuTe xapaktepHble uepThl siBIeHUsA Audpakiuu cBera. [lpm kakux

YCIOBUSX OTUYETIMBO HAOIIOIAETCs 3TO SIBJICHHE?

4.Kakoli HauOOJBIIMK TOPSIOK CHEKTpa MOXKHO BHUIETh B JAU(PPAKIIMOHHON
pemérke, umetrornieit 500 mTpuxoB HAa 1 MM, IPU OCBEIICHUU €€ CBETOM C JIMHOM

BOJIHBI 720 HM?



Bapuanr 2

1.Onpenennute CKOPOCTh CBETAa B TIJIMUEPUHE, €CIM TOKAa3aTelb MPEJIOMIICHHUS
pasen 1,47.
Haiigure yros npeaoMiIeHus CBETA B IIIMIEPUHE, ECIIU yroll najaeHus pased 60°.

2.0mpenenuTe ONTUYECKYHO CHIIy PACCEHUBAIOLIECH JIMH3BI, €CIU H3BECTHO,YTO
MPEIMET,
MOMEIIEHHBIA Tepen Hell Ha paccTtosHuu 40 cM, 1aéT MHUMOE M300paKCHHE,
YMEHBUIEHHOE B 4 pasa.

3.Ha3oBuTe xapakTepHble 4epThl siBIeHUs HHTepdepeHunu ceta. [Ipu kakmx
YCIIOBUSAX
OTYETIIMBO HAOTIOAAETCS TO ABJICHUE?

4.0Onpenenute nepuo TUPPaKIMOHHON PEMETKH, €CIIA MPU OCBEIICHUHA CBETOM
C JUIMHOM BOJHBI 656 HM MakCMMyM BTOPOI'0 HOpsaKa BUAEH o yriom 15°.

Bapuant 3

1.Onpenenure yronm mpeOMIIEHUS CBETa BO JIbAY, €CIH YroJl NaJcHUS
pasen 60°? Iokasarens npenomuenus nbaa 1,31. KakoBa ckopocTh CBETa BO JIby?

2.0ntryeckas cuia coOuparomien JInH3bl paBHa 5 arnp. [Ipenver nomectunu Ha
pacctosiHun 60 cM OT JMH3BL. ['71€ TOJy4yuTCs H300pa)keHHe ATOro mpeamera?
KakoBo yBennueHue JTuH3b1?

3.00bscHUTE, KaK U IOYEMY MPOUCXOIUT AUPPAKIUS BOIH?

4. ludppakuuonnas pemérka comepxxkut 100 mrpuxoB Ha 1 mm  Omnpenenure
JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO CBETa, MAJAlOIIero MEepPHeHAUKYISIPHO Ha
TU(PaKIMOHHYI0 PEMmETKY, €CIM MaKCUMyM MEpBOro MOpsSAKa BHJIEH IMOA
yriom 4°,

Bapuant 4

1.OnpenenuTe yron majeHMsi CBETa Ha ajMas, e€clM yroi mnpernomieHus 15°.
[Tokazarenp mnpenomiieHUs cBeTa s anmasa 2,42. KakoBa CKOpPOCTh CBETa B
anmase?

2.PaccrosHre MEXIy NIPEAMETOM W €ro H300paxkeHHeMm 72 cM. YBeIHYeHHE
JuH3bI paBHO 3. Haiinute okycHOe paccTossHUE TUH3HI.

3.Moryr nu wuHTEepdEepUpOBaTh CBETOBBIE BOJHBI, HAYIIHME OT JABYX
ANEKTPUYECKUX JaMiouek? OTBET MOSICHUTE.

4. Ha audpakimoHHYIO PEHIETKY MEpPHNeHIUKYJISIPHO TMaaaeT CBET C JJIUHOU
BotHBI 500 HM.  MakcumMyM  BTOpPOro TOpsiika HaOdoJaeTcss TMpu  yruie
nudpaxiyu 30°. Haiinure nepuon 1udpaKiuOHHON PEIETKHY.

Kontpomupyemsie komnereniuu: OK 01-OK 05, OK 07:JI.1.-J1.6.; M.1.-M.6.;
IL1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:
- «5» cTaBUTHCS 32 PaOOTY, BHITIOJIHEHHYIO MMOJTHOCTHIO 0€3 OIMUOO0K ¥ HET0YETOB.



- «4» cTaBUTHCA 3a padOTY, BBITIOJHEHHYIO TIOJTHOCTBIO, HO TIPU HAJTUYHMH B HEW HE
OoJiee oHOM TpyOOH M OHOM HerpyOoi OMMOKH W OJHOTO HejoueTa, He Oosee
TPEX HEJOYECTOB.

- «3» CTaBUTKCS, CCIIM CTYJICHT IIPaBUJIHLHO BBHITIOJIHUI HE MEeHee 2/3 Bcel paboThI
WM JIONyCTUJ He Oojiee OJHOM rpyOoi ommOKH M ABYX HEIOYETOB, HE Ooiee
OJIHOU TpyOo M OoJHON HerpyOoi ommOKu, He Oojiee TpeX HErpyObIX OIIMOOK,
OJIHO¥ HETpyOOIi OIMMOKK M TPEX HEJIOUETOB, IPH HATUYUH 4-5 HEJOUETOB.

- «2» CTaBUTHCH, €CIIA YUCIIO OMMMOOK U HEJOUETOB MPEBHICHIIO HOPMY OIIEHKH «3)
WIN TIPaBIJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3nen 6. JiieMeHTbI KBAHTOBOM (PM3MKH
Tema 6.1. KBantoBasi onTuka
YcrHblii onpoc (YO)

. Chopmynupyiite runoresy [Tnanka.

. UTO Takoe KBaHT?

. Uemy paBHa >HEprus KBaHTa?

. UeMy paBHBI 3HEpIHsl, Macca, UMITYJIbC (POTOHA?

. UTo Ha3bIBaIOT siBJICHHEM BHEMIHEro (GoTodddexra?
. Chopmynupyiite 3akoHbl CTOJETOBA.

. O0BsicHuTE ypaBHEHHE DUHIITEHA 17151 BHELIHEro (poToaddekra.
. Uto Takoe kpacHas rpanuua gorodrddpexra?

. Kaxoi1 potoshdext Ha3pIBatoOT MHOTO(POTOHHBIM?
10. Kakue Tuns! OTOIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpHyCKYJISIPHO-BOJHOBOW qyaJInu3M?

O 00 1N DN K~ W —

Kontponupyemsbie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
IL.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

MIOJTHO PaCKPBITO COJICPKAHUE MaTepuaia

YETKO Y MPABWIBHO JIJAaHBI OTIPEICIICHUSI M PACKPBITO COAEPKaHUE MTOHATHM, BEPHO
MCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

AJI1 TOKa3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUA, BBIBO/IbI U3 H&6HIOI[CHPII>1,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl PAaHCC HpI/IO6pCTCHHBIe 3HaHUs.

OrMmeTka «4»
PACKpBITO OCHOBHOE COJIep)KaHMEe MaTepHrasa



B OCHOBHOM TPABWJILHO JTaHBI OTIPEIETICHUS TIOHSITHI U UCIIOIh30BaHbI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIILHBIN

OTIpEJICIICHIS TIOHSITHIA HETIOTHBIC, JOMYIICHBI HE3HAYUTEIbHBIC HAPYIIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIIME HETOYHOCTH MIPU UCTIOJIb30BAaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIaX M 000OIIEHUSIX

IIpaBUJIbHBIC U YCTKHUE OTBETHI Ha BOIIPOCH! YTOUHSIOIIETO XapakTepa (ITO3HUIIHS
MTOHHUMAFOITUH)

OtMmeTka «3»

YCBOCHO OCHOBHOE COZIEp’KaHHUE YIeOHOTO MaTepHraia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI U 0000IIECHUS U3
HaAOJIOICHUM, TOTYIIEHBI OITUOKU TIPHU UX U3JI0KEHUH

JOMYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHM

MIPaBUJIBHBIC U YETKUE OTBETHI HA BOMPOCHI HABOAIIETO M KOHKPETHU3HPYIOIIETO
xapakTepa (MOo3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JaHbl OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIC OITMOKY B ONPEICICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMUHOJIOTHH.

3aganus ajs caMocTosiTe/IbHOI padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHUIH)

KBanToBas runote3a Ilnanka.

TermnoBoe u3yyeHue.

KopnyckynsipHO-BOJIHOBOM Ayaiu3M.

DOTOHBI.

['unoresa ne bpoiisg 0 BOJTHOBBIX CBOWCTBAX YaCTHLL.
CooTtHotieHue HeonpeaeneHHocTel [ 'eizendepra.
JlaBieHue cBera.

XHUMHYECKOE JICHCTBUE CBETA.

. Omnbitel JIeOeneBa u BaBuiosa.

10.Dotosddexr.

11.YpaBuenue DitnmteiiHa nis hotodddexra.
12.Buenmauit hoTodnekTpudeckuii 3 exT.
13.Buytpennnii potorddexr.

14.Tunsl (OTOEMEHTOB.

00N U AW



15.ITpumenenne pororddekra.

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO U MPABWIBHO JIaHbl ONIPEACIICHUS U PACKPBITO COJEpKaHUE MOHSATHI, BEPHO
HCIIOJIb30BaHbl HAYYHBIC TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbI PA3IUYHbIC YMEHUS, BHIBOIbI U3 HAOJIOICHUH,
OIIBITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPaBUJIBHO JIaHBI ONPEICICHUS MOHATUN U UCTI0JIb30BaHbl HAYYHbIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

onpeiesICHNs TOHSATUN HETOHBIE, IOMYIIEHb HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BaHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUSIX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (TO3UIIHs
MTOHUMAIOIITU )

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp>KaHUe yueOHOIr0o MaTepuaia, HO U3JI0KEHO
(dbparmMeHTapHO, HE BCera Mociae10BaTeIbHO

ONpeIeJICHNs] MOHATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI U 0000IIICHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKA U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHON TEPMUHOJIOTUH,
ONpPEAECICHUE MOHSATUM

MPAaBUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMeTKa «2»

OCHOBHOE COJIepKaHUE y4eOHOT0 MaTepuala He PacKphITO

HE JaHbl OTBETHI Ha BOIIPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOTYIIEHBI TPYOBIE OITUOKY B ONIPEICTICHUU TTOHSITHH, PU UCTIOJIb30BAaHUU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI



JlabopaTtopHast pa6oTa Ne 16
N3yuyenue siBjieHus1 BHemIHero gporodddexra.

IIpubopsI: ycTpoiicTBO u3MepuTesbHoe, poronpueMHukn ®-8 u d-25.

He.]'lb paﬁ()TbI: CHATb M HCCICOOBATH BOJIBTAMIICPHBIC XaPAKTCPUCTHUKH
@OTOBHCMCHT&, OIIpCACINTE KHHCTHYCCKYIO SOHCPTHUIO, MAKCUMAJIbBHYIO CKOPOCTh U
pa60Ty BBIXO/Ja q)OTOBHGKTpOHa U3 MCTaJllIa, CPABHUTH TOKH HACBIMICHUS IIPH U=
5 B.

1. TEOPETHYECKASA YACTb

B cBeTOBBIX SIBIICHHMSX HAOMIOAAeTCA Jyaldu3M (JIBOMCTBEHHOCTH). ITa
JIBOMCTBEHHOCTD MPOSIBIISIETCS. B TOM, YTO OJHHU CBETOBBIEC SIBJIECHUS OOBICHIIOTCA
BOJIHOBOM  Teopue  cBeta  (OTpak€HHE,  MpeloMJIeHue,  audpaxius,
UHTEpPEPEHIUS U Ap.); APYTHe SBICHUS HE MOTYT OBITh OOBSICHEHBI BOJIHOBOM
TeOopueH, a 00BACHAIOTCS KOPIYCKYJIIpHOM (KBaHTOBOM) T€OpUEN CBETa, COIJIACHO
KOTOPOM CBET MpeAcTaBisieT co00i MOTOK YacThll — (POTOHOB, KaXKaasi U3 KOTOPBIX
oOnajaeT ompeaesieHHON 3Hepruei, maccol u ummyinbcoM. K uucny siBieHui,
OOBSCHSEMBIX  KOPIYCKYJISIpHOW  TEOopuedl  CBeTa, OTHOCUTCS  SIBJICHHUE
dboToaddexra.

Paznuuator  BHemHMH W BHyTpeHHHH  (dotoaddexkr. BHemHuM
dbororpdhexTomM Ha3bIBACTCSA SIBICHUE HCHYCKaHUS 3JIEKTPOHOB W3 BEIIECTBA
non aedcteueM ceera. OHo ObLIO OTKpBITO ['epuieM B 1887 roay u moapoOHO
ucciegoBano CronetoBeiM B 1888 r. Jlns wuccinegoBanus Qotorddexra
CroneroB cobupan cieayroimryto cxemy (puc. 1.1). Ha cxeme meraminyeckas
nnactuHka K (hotokaron) coeauHeHa ¢ OTpUIIATEIbHBIM MOJIOCOM OaTapeu.

[1o0KUTENBHBIN TOIIOC Yepe3 TajJbBaHOMETP COEAWHEH C METAUINYECKOU
ceTkoil A (anox). Oba 37eKTpoia HAXOAATCS B CTEKJISIHHOM COCYJI€, U3 KOTOPOTO
oTkauuBaeTcsi Bo3nyX. [Ipu ocsemenun karoaa (miaactunbel K) cBerom B nemnu
BO3HHUKAET TOK, KOTOPBIM PETHCTPUPYETCS TAIbBAHOMETPOM. DTOT TOK MOJIYYHII
Ha3BaHUE (OTOIIEKTPUUECKOTO Toka (Wi  (OTOTOKA), a IJICKTPOHHI,
BbIpPbIBA€MbIE CBETOM M3 Karoja, — (porosnekTpoHaMu. DOTOTOK MpeaCTaBIsET
co00i1 IBM>KEHHE K aHOY 3JIEKTPOHOB, BBHILIEAIINX U3 KaTOAA.

CrosieToB HccneaoBaia 3aBUCUMOCTh (DOTOTOKA OT BEJIMYMHBI MPUIOKEHHOTO
HaMnpsDKEHUST MEXIY aHoAoM M katogoM. Ha puc. 1.2, a nmana BonbT-ammepHas
XapakTepucTuka (poroToka (T.e. 3aBUCHUMOCTh BEJIIMYMHBI TOKa OT pPa3HOCTU
MOTEHIMAJIOB MEXK/y aHOJIOM M KaTOJIOM IPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka Ha puc. 1.2, a BUAHO, 4TO TpU HEKOTOpoM HampsibkeHun Upg
BeIMYMHA (HOTOTOKA JOCTUTaeT MAKCHUMaJIbHOIO 3HAYEHUSI WU Jaliee OCTaeTCs
NOCTOSIHHOM MpU JIIOOBIX 3HAYEHMUSIX HaNpsDKeHHs. JTO 3HAYMT, 4YTO BCE
AJIIEKTPOHBI, BBIPbIBAEMbIE CBETOM U3  (OTOKATOJa, JOCTUralOT aHoJa.
MaxkcuManbHbIM TOK HA3bIBAETCSI TOKOM HACBIIIEHHUS NPH JAHHOM CBETOBOM



noroxke ®. Ecnmu W3MEHATH  BEIMYMHY  CBETOBOIO NOTOKa @, TO MOJIy4uM
CEMEMCTBO KPHUBBIX Ui JaHHOTro doTokaroza (puc. 1.2, 0).

IIpr 0000IICHNU TOTYyYESHHBIX
naHHBIX CTOJIETOBBIM YCTaHOBJICHBI
TpH 3aKOHA BHEIITHETO
dbotoaddexra.

ITepsorii 3akon Cronerosa. Ilpu ¢
HEU3MEHHOM CHEKTPaTbHOM
COCTaBe CBETa, MAaJalolIero Ha
doTokaTos, (OTOTOK HACKHIIMICHUS
MIPOTIOPIIMOHATICH MOTITHOCTH
Maaroero Ha KaToj U3Iy4eHus, TO
€CTh JHCIIO AJIEKTPOHOB, G
OCBOOOKJICHHBIX ~ CBeTOM B 1 +| )
cekyHay w3 karoma ((oroTok "““““

ceTKa

A K

HACBIIECHUA |H) IIPOIIOPIIMOHATIBHO 5
Puc. 1.1. YcTponcteo n cxema

BKIHOYEeHUs poToanemeHTa: A- aHop;
K- katon; G ranbBaHOMeTp;

CBETOBOMY IIOTOKY D:

IH _ yCD (L.1) ®- cBeTOBOW NOTOK
a O
I A I A
O <P, <Py
® = const s
= cons o,
IHaC q>1
/ U; U;
U, U, g

Puc. 1.2. BonpTaMnepHbie XapaKTEpUCTHKN
dboToriemMeHTa

Ecnu cBeTOBOI MOTOK SIBISETCS HEMOHOXPOMATHYECKUM (TO €CTh COCTOSIIIIUM
U3 Habopa pa3nuYHbIX [JUH BOJIH, Hampumep, Oenblidi CBeT), KO3(PPUIUEHT
IPONOPIMOHAIIBHOCTH Y  HAa3bIBAETCS  MHTETPAIIBHOM  YyBCTBUTEIBHOCTBIO
dboTokaroaa

; (1.2)



u u3mepsiercs B A/nm, MKA/nM unu A/BT.
Ecnu katox ocBemaercs MOHOXPOMATHYECKUM CBETOM (TO €CTb CBETOM

! l, ;
OIMpCACICHHON  JIMHBI BOJIHBI), TO 'Y — —— Ha3bIBACTCA CIICKTPAJIbHOU

A
YyBCTBUTEIBHOCTHIO (hOTOKATO1a. UyBCTBUTEIBHOCTh COBPEMEHHBIX (hOTOKATOI0B
nocturaet 60—100 MkA/mMm.

CroneroB  ycTaHOBWJI  O€3bIHEPIIMOHHOCTH  BHeEIIHero  Qotoaddekra.
[IpoMexXyTOK BpeMEHH MEXAY HAdajJoOM OCBEIICHUS W HadajaoM (OTOTOKa HE
npesbimraer 10 cexynnmy.

Bropoit 3akoH  CroseroBa. MakcuManbHas  HayajlbHas  CKOPOCTh
(OTORTIEKTPOHOB 3aBUCUT OT YaCTOTHI CBETA M HE 3aBUCUT OT €T0 HHTCHCHBHOCTH
(oT BeIWYMHBI CBETOBOrO IIOTOKAa), a, CJIEJAOBaTEIbHO, MaKCHMaJIbHas
KHHETHYECKass  DHEprus  (OTOINEKTPOHOB  3aBUCHUT  TaK  JKE€  TPSIMO
MPOIMOPIIMOHAIEHO OT YacTOTHI TAJAIOIIEer0 CBETa W HE 3aBUCHT OT €r0
WHTEHCUBHOCTH.

Teopernyeckoe 00bsicHeHUE BTOPOro 3akoHa CToyieToBa NMPEaiokuil AboepT
OvinmTerH. OH 3amnucain ypaBHEHUE Ha OCHOBAHUHU 3aKOHA COXPAHEHUS YHEPTUU U
runotesbl [1nanka

2

hv=A+”g , (1.3)
rae hv — sHeprusi KkBaHTa cBeTa, Majaromiero Ha doTtokaTon ¢oTodaemMenTa; h —
noctosiHHas [lnanka; v — yacroTta; A — paboTa BbIX0/1a 3JIEKTPOHA U3 METAIIA; V —
CKOPOCTB 3JIEKTPOHA.

PaGota BBIXOMa A 3aBHCUT OT BBIOpAaHHOTO MaTepuaja M YHUCTOTHI €ro
noBepxHocTu. M3 ypaBuenus (1.3) HaliileM KUHETHYECKYIO DHEPTHUIO BBIOMTHIX
AIEKTPOHOB

——=hv-A (1.4)

TOTJa CKOPOCTDH CI)OTOBHCKTpOHOB MOJKHO OIIPpCACIUTE COOTBETCTBCHHO

Ve Eﬁ&:ﬁﬂ_ (1.5)
m

CrnenoBaTellbHO, MaKCHMaJlbHass CKOPOCTh BBIPBAHHBIX (DOTOIJICKTPOHOB
3aBHCHUT TOJIBKO OT YaCTOThI CBETa, BBI3BIBAIOMIETO sBicHUE GoTodddekra. Ecmu
sHeprus (ortoHa hv Gompire paboThl BBIX0/a, TO (HOTOIIEKTPOHBI MPHUOOPETAIOT
CKOPOCTh Te€M OOJIBIIYI0, 4eM OOJIblle YacTOTa MaJarollero CBeTa.



Tpetuit 3akon CroneroBa. J[Ji1 KaxkI0ro BellecTBa CYHIECTBYET KpacHas

rpaHuIa BHEMIHEro (poTodddeKTa, TO €CTh MUHUMAIIbHAS YacTOTa CBETA V), IIPU

KOTOpo# eme BosMoxkeH (orosddexr (hvg = A). Yacrora V( 3aBHCHT OT
XUMHYECKOH MPUPOJIBI BENIECTBA M COCTOSIHUS €TI0 TIOBEPXHOCTH.

Orta yactota V( (M COOTBETCTBYIOINAS €d JJIHMHA BOJHBI 7‘0) HA3bIBACTCS
«KpacHOU rpaHuIei» (ITMHHOBOJHOBOM rpaHuliei) pororddexra.

W3 dopmynsl (1.4) crexyer, 9ro mpu 4acTore v = V), NP KOTOPOH SHEPrus

doToHa paBHa pabore BeiIxoga hvy = A (ypaBHeHue DUHIITEHHa JUIsl KpacHOM
rpaaunbl  GhoTodddexTa), KMHETHUIECKass SHEPrusi (OTOIICKTPOHA paBHA HYIIO

mv * 5 C
_— = O qaCTOTa VO N COOTBCTCTBYIOIIAsA €U AJIMHA BOJIHBI 7\,0 — — U €CTh
2 \Y
0

«KpacHas rpaHuna» (orodpdekra sl JaHHOTO BEUIECTBA (C — CKOPOCTh CBETA).
Hwxe npuBeneHa tabin. 1.1 3HaUYeHWI NJIMHHOBOJHOBOW TPAHMIILI JJIS YMCTHIX
METaJIJIOB U CJIOXKHBIX (DOTOKATOIOB.

Tabnuya 1.1

3HaYeHUs1 KPACHOM I'PaHUIIBI U1 Pa3JIMYHbIX (OTOKATOI0B

(0]
Katon M z\) Katon K( A)
[e3uii 6200 Cepebpo 2600
Kanuii 5500 [InaTuna 2300
Harpwnii 5500 KucnopoaHo-11e3ueBblii 14000
[unk 2900 CypbMSsIHO-11€3UEBbIT 6700

N3 Tabmuupbl BUAHO, YTO y OOJIBIIMHCTBA YHMCTBIX METAJUIOB «KpacHas
I'PaHULIA» JISKUT B 00J1aCTU yJIbTPa(UOIETOBOM YaCTH CIIEKTpA.

N3 BonbTamMnepHON XapakTepucTuku (puc. 1.2, a) BUIHO, YTO NPU OTCYTCTBUU
Ay HalpsDKEHUSL  MEXAY  DJIEKTpOoAaMu

3 (OTOTOK HE paBeH HYJIO. DTO O3HAYAET,
YTO 3JIEKTPOHBI, BBIPBIBAEMBIE CBETOM M3
KaTo/la, UMEIOT HEKOTOPYI0 HAYAIbHYIO

CKOpPOCTB, a CJICOOBATCIIBbHO, )51

mv 2

KUHETUYECKYI) DHEPrHUI0 EK S ¥ |

2
pg »  MOTYT JOCTHTHYTh aHoja 0e3 Hamudus
- BHEIITHETO TIOJIs, 00pasys HavalbHBIN
- TOK.
- YroObl 0CnaOUTh WM  COBCEM
MPEKpPaTUTh 3TOT TOK, HEOOXOIUMO

Puc.1.3. 3aBucmmocTb
3agepxunBatoLlen pasHoCTum
NOTEHLMAroB OT YacToThl
nagaroLliero ceeta



co3nath Topmossiiee noje (U < 0). C Bo3pacTaHueM TOPMO3SIIIIETO MOJIsl BETUYUHA
doToTOKa OCTa0EeBaeT TMOCTENEHHO, YTO CBHUICTEIBCTBYET O  OOJBIIOM
pa3HoOOpasuu CKOpOCTEH (HOTOIIEKTPOHOB (DIACKTPOHBI OCBOOOKIAIOTCS HE
TOJILKO W3 TOBEPXHOCTHBIX, HO M M3 Oosiee TIyOOKHMX cloeB kaTtona). Eciu
10100paTh TaKyio pa3HOCTh MOoTeHIManoB U3, mpu KOTopoit (hOTOTOK CTaHOBHUTCS

PaBHBIM HYJIIO, TO MOXHO YTBEpXZaTb, YTO BCE DJJEKTPOHBI, JaXKE Camble
OBICTpBIE, 3aJ1eP>KUBAOTCS N
TopMO3sIMM nosieMm. Pasnocts V% Ag Sn
NOTEHIIMAJIOB, IPH KOTOPOH
(OTOTOK CTaHOBUTCS PaBHBIM
HYJIIO, Ha3bIBACTCS
3aIEp/KMUBAIOIIEN  PA3HOCTBIO
MTOTEHIIUAJIOB.
3anepKuBaromas pa3HOCTh
MOTEHINAJIOB ABJISIETCS
JUHENHON (PYHKIMEN 4acTOThI
\% aJJAOIIETO CBETa
(puc. 1.3) eU=hv—-A.

CnenoBaTeibLHO

MA)

2300 2400 2500 2600 2700

Puc.1.4. CnekTpanbHas 4yBCTBUTENbHOCTb
Yo, poToKaToAa

2
mv
max _ ey, .

(1.6)

N3 3TOr0o cooTHOIIEHUs OMpPEACSIeTCS MaKCUMAJIbHOE 3HAYEHUE CKOPOCTH U
KHHETHYECKOW SHEPTUH BBIPBAHHBIX CBETOM 3JICKTPOHOB.

OKCIEPUMEHTAIBHO YCTAaHOBJIEHO, YTO CHEKTpajibHAsl YYBCTBUTEJIBHOCTH 7Y
3aBUCUT OT JUIMHBI CBETOBOW BoOJIHBI. Ha puc. 1.4 mpuBeneHbl CHeKkTpaibHbIC
XapaKTEPUCTUKHU JUIsI HEKOTOPBIX UYUCTHIX MeTayioB. M3 pucyHka BUIHO, 4TO,
HAYMHAs OT «KPACHOM IPaHUIIbI», C YMEHBIIIEHUEM A (C YBEIIMYCHUEM V) TTPOUCKXOIUT
BO3pacTaHUE YyBCTBUTEJIHLHOCTH (POTOKATOAA.

[lepeuriciieHHbIE BbIIIE 3aKOHOMEPHOCTH (POTO3P(heKTa HE YIan0Ch OObSICHUTh
C TO3UIIMUA BOJTHOBOW TEOPUM CBETA.

JleficTBUTEIbHO, C TOYKHA 3peHHs 3Toh Teopur (GoTodhPeKT qoKeH
HaOIIOAAThCS MPU JIFOOOW YacTOTe (IJIMHE BOJHBI) CBETA. JHEPTHUS, MoJIydaeMmas
JIEKTPOHOM OT TMAJaloNell CBETOBOW BOJIHBI, 3aBUCHUT OT aMIUIMTYIbI BOJIHBI.
CrnenoBaTenbHO, TpU OO0 JIJIMHE BOJIHBI, €CIIM CBET OOJajaeT OCTAaTOYHOM
WHTEHCUBHOCTHIO  (T. €. JOCTaTOYHOW  aMIUIUTYJ0M), MOXHO  OXKHJATh
OCBOOOXKICHHSI DJICKTPOHOB M3 METajllla U «KpacHOW rpaHuIlsy Gotorddexra HE
JOJDKHO ObITh. Jlamee, ¢ BOJHOBOW TOYKHM 3pEHUS, KWHETUYECKas HHEPTUs
(GOTORIEKTPOHOB AOHKHA OblIa Obl 3aBUCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
YBEJIMYEHUEM MHTEHCHUBHOCTH €My IiepefaBajiack Obl Oojbinas sHeprus. Ho
OTBITHI ATO HE MOATBEP)KIAIOT. MOXKHO TaK)Ke IMOKa3aTh, YTO C BOJHOBON TOYKH



3peHust GoTodIPPEKT HE MOKET OBITH OE3BIHEPIIUOHEH (UTO MPOTUBOPEUUT OIIBITY).

Wtak: HM HaIW4Yue «KPaCHOW TpaHWIBD», HH 3aBUCUMOCTh CKOPOCTH
DJIGKTPOHOB ~ OT BEJIMYMHBI CBETOBOTO IOTOKA, HHU OE3BIHEPIUOHHOCTH
dboTorpdexra HEBO3ZMONKHO OOBSICHUTH BOJHOBOW TeOopued cBeTa. DWHILITEHH,
ucnop3ys Teoputo Ilmanka o kBaHTax, npemntoxuia B 1905 1. HoBoe 00bsCHEHHUE
dboTorpdexra. OH MNPEANOTONKUT, YTO CBET HE TOJBKO U3Iydaercs, HO H
TIOTJIONIACTCS BEIIECTBOM OTACIBHBIMH TOPIUSAMU — (OTOHAMH, KAXKIBIH U3
KOTOPBIX UMEET SHEPTHUIO, PAaBHYIO

e =hv, (1.7)

rje v —4acTtoTa cBeta, h = 6,625-10°* JIx-c — mocrosnHas [Tnanka.

[Ipu nanenunun nydka (OTOHOB HA MOBEPXHOCTh MeETajla IPOUCXOAMUT
coyzaapeHue (GpoToHOB ¢ anekTpoHamu. IIpu 3TOM (OTOH OTAAET IEKTPOHY BCIO
CBOIO AHEPrui0. Bo30yXIEHHBIN 3JE€KTPOH, MOIYYUB OT (POTOHA IHEPTUIO, MOKET
BBIUTH U3 MeTayia. [[puMeHUB 3aKOH COXpaHEHUs SHEPruu K 3TOMY Ipoleccy,
OliHITeNRH noyuui popmyay (1.3)

2
mv
hv=A+—,
2
rae A — paboTta BeIXOJa DJIEKTPOHA M3 MeTailia (pa3jiudHa Y Pa3HbIX METAIOB);
2

mv
——— — KMHETHYEeCKasi YHEPTHUS BHIPBAHHBIX AJIEKTPOHOB.

C TOUKM 3peHus KBAaHTOBOM TEOpPUU
MOXHO OOBSCHUTH BCE 3aKOHOMEPHOCTH
doTorpPexra. Taxk, u3 bopmyb
OiinmreiiHa  (1.3) BHIHO, 4YTO 3HEPrus
BBIPBAHHBIX YACTHUI[ — 3JIEKTPOHOB 3aBHCHUT
OpsIMO  TPOMOPLMOHAIBHO OT  YaCTOTHI
NaJarolero CBeTa, TO €CThb  OT JHEPIrHH
(OTOHOB, U HE 3aBUCUT OT MHTECHCHUBHOCTHU
ceera. 3akoH CroneroBa: ueM OoOJbIIIe
CBETOBOM TMOTOK, TeM OOJbIlIE€ YHCIO
(OTOHOB B 3TOM MOTOKE M, CIEA0BATEIbHO,
Oompiie OyZET BBIPBAHHBIX JIEKTPOHOB, TO
€CTh BBIIIIE TOK HACBIILICHHUS.
be3biHepImoHHOCTh dbororddexra
OOBSACHSIETCS TEM, 4YTO IMepeAada SHEPruu
IpU CTOJKHOBEHUH (POTOHA C IJIEKTPOHOM
POUCXOJIUT MPAKTUYECKH MTHOBEHHO.

SABnenue doToadPexra HIUPOKO
OPUMEHSIETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YcTpoincTtso
doTO3aNemMeHTa u cxema ero
BKMOYEHMS B Uenb: A — aHof;
K — katog; B — npoapayHoe



aBTomMaTuka). Bce Texnuwdeckue mpumeHeHus @orodrddexTta OCHOBAHBI Ha
ucrnosib3oBaHuu  ¢GotosnemeHToB. Dortosanement (puc. 1.5) cocrour wu3
CTEKJITHHOTO cocyla — OajloHa M JBYX AJIEKTPOJOB — Karoda u aHoaa. Karton
JIETIAeTCA B BUJIE TOHKOTO CJIOSl METAJUIA, KOTOPBIM MyTEM PaclbUICHUS HAHOCUTCS
Ha TIOJIOBUHY BHYTpeHHeN yactu OamioHa. OT Marepuana (poTrokaroaa 3aBUCHUT, K
KaKUM 4YacTOTaM OJJICKTPOMATHUTHOTO M3Iy4yeHUs OH OyJeT YyBCTBUTEIEH
(cmoTpuTe Tabu. 1.1).

[Ipn noctaToyHOl pa3HOCTH NMOTEHUUAIOB MEXAY KAaTOJOM U aHOAOM BCE
AJIEKTPOHBI, BbUIETaOIMKE ¢ PoToKaTtoma, OyayT cobuparbcs Ha aHojae. B atom
cllyyae cujia TOKa B IMpuOope OyJeT CTporo MmponopluroHAIbHA WHTEHCUBHOCTHU
najaroniero Ha (QOTOKATOJ H3Iy4YeHHUs, NPUUYEM Cuja TOKa OyJeT MEHSAThCS
MTHOBEHHO, «0e3 MHepuun». BakyymHbIe CypbMSIHO-II€3UEBbIE (OTOIIEMEHTHI
npu pabouem HanpspkeHun 240 B o0nanaroT MUHUMalbHOM 4yBCTBUTEIBHOCTHIO
80 MKA/mM. AHOJ BBITIOJHEH B BHJAC KOJblla WKW ceTku. CyIecTBYIOT Kak
BaKyyMHbIC, TaK M Ta30HAINOJHEHHbIE (OTO’IEeMEHTH. B ra3oHanoIHEeHHBIX
(MHEPTHBIM ra3oM ¢ gaBieHueM 10 1072 MM pr. cr.) GoTodIEMeEHTaxX BeIM4YKMHA
TOKa OOJIbIlIE 3a CYET HMOHMU3AIMHU BBIOUTHIMU JJIEKTPOHAMHU HEHUTPaTbHBIX
MOJIEKYJ ra3a. BHOBb 00pa3oBaHHbBIC AJIEKTPOHBI, ABUTAsACh K aHONY, B CBOIO
ouepep  NPOU3BOAAT  IOBTOPHYK)  HMOHM3ALMIO. YCHJIEHHE TOKa B
ra30HaIOJIHEHHOM doTornemMeHTe IIPOUCXOJUT MPONOPIIMOHATILHO
OCBEILIEHHOCTH M HapymaeTcsi 0€3bIHePIIMOHHOCTh. O0J1aCTh MPUMEHEHUS TaKUX
(0TO3JIEMEHTOB OrpaHUYEHA.

Jist ycuneHuss (OTOTOKOB YACTO TOJIB3YIOTCS SIBJICHUEM, MOJIYYUBUIIUM
Ha3BaHHE BTOPUYHOM JJIEKTPOHHOM 3MHUCCUHU. DTO SIBIICHHE 3AKIIFOYAETCS B TOM,
YTO 3JEKTPOHBI, O0JaJarolue AOCTAaTOYHOW SHEpPrueu, najaas Ha MOBEPXHOCTb
MeTajuia, HEe TOJIBKO CaMH OTPa)XaroTCs OT 3TOM MOBEPXHOCTH, HO U BBI3BIBAIOT
SMHCCUI0 HOBBIX 3JICKTPOHOB C 3TOM IOBEPXHOCTH. Y CHIEHHBIA 3JIEKTPOHHBIN
MOTOK HAMNpaBJIsE€TCd HA SMUTTEP M MPOILIECC YMHOXKEHHUS MOBTOPSIETCS HA BCEX
MNOCJHEAYIOIINX HSMUTTEpax. BenuunHa BTOPUYHOM SMHUCCUU XapaKTEPHU3YETCs
KO3(p(UIUEHTOM BTOPHUYHOM 3MHCCMM O — OTHOIIEHHWEM 4YHCJIa BTOPHUYHBIX

5J€KTPOHOB N5 K 4nCy MEpBUYHBIX N, BBI3BIBAIOILKX OMUCCHUIO:

c=—. (1.8)

B 3aBucuMocCTH OT BeIlleCTBA U SYHEPTUH MAJAIOIIUX JIEKTPOHOB KOIPIUIIMEHT
BTOPUYHON SMHCCUU G MOXKET JIOCTUTaTh JECATH U OoJiee. SBIeHUE BTOPUUHOU
OMUCCHM UCIIONb3yeTcs g ycuienus ¢orotoka. Ha pwuc.1.6 mnpuBogutcs
cXxemMaTuueckoe wu300paxkeHre (POTOdIEMEHTa C OJHOKPATHBIM BTOPUYHBIM
yCUJeHUEeM. YCTpPOMCTBO (HOTORIEMEHTA €  OJIHOKPATHBIM YCUJIEHUEM
AHAJIOTUYHO YCTPOMCTBY BaKyyMHOTO (hOTODJIEMEHTA.

CBETOUYBCTBUTENBHBIN CJIOW, WrparoOnIdil poJib TMEPBHYHOTO (POTOKATOMA,
HAaHECEH Ha BHYTPEHHEW MOBEPXHOCTH CTEKJISHHOTO BaKyyMHOTO OajUIOHYMKA U



MPUCOCINHEH K OTPUIATSIIBHOMY TIOJIFOCY MCTOYHHUKA TTOCTOSSHHOTO HAIPSKEHUSI.
Ha npoTuBONONOKHONW BHYTpPEHHEHW CTOpPOHE Oa/llOHa HAHECeH TaKou ke
CBETOUYBCTBUTENBHBIA clioii D. OH sBIsSETCS BTOPBIM AJIEKTPOJAOM-IMHUTTEPOM.
Mexay KaToJoM U SMUTTEPOM PACIOJIOKEH TPETHH 3JIEKTPOJl — aHO, OTSHIIHAI
KOTOPOTO BBINI€ MOTEHIHANa 3MHUTTEpa. POTOINEKTPOHBI, BHIOUTHIE CBETOBBIM
MIOTOKOM C Karoaa K, yCKOpPSIFOTCS AJIEKTPUYCCKUM TIOJIEM W 3HAYUTENbHAS HX
qacTh, TpoJieTas 4epe3 aHoa A, TMpeACTaBISAIOMUN COOOW CETKy, MpeooieBas
BCTPEYHOE TIOJIC MEKIAY aHOJAOM W AMHUTTEPOM, TIOTMAaeT HA BTOPUYHBIA SMUTTEP
D, monyyuBmIWii Ha3BaHWE JWHOAA. BBIOWTHIC W3 HETO AJIEKTPOHBI MEHBIIUX
CKOPOCTEH, YeM TMIePBUYHBIE, COOMPAIOTCS aHOIOM.

Ecnmu ko3¢ dunmueHT BTOPUYHONW SMUCCHH 3JICKTPOHOB OOJBINE €IUHUIIBI, TO
CHJla TOKa B IIeMHA aHoAa OyaeT OoJbllie CHJIBI TIEPBHYHOTO TOKAa C Karoja,
BBI3BAaHHOTO JICHCTBHEM OCBEIIICHHUS.

Oco00EeHHO BBICOKOE YCHIJICHHE JIaeT MPUOOP C MHOTOKPATHBIM YCHJIEHHEM TOKa
3a CUeT BTOPUYHOM JIJIEKTPOHHON sMuccuu, u3oopereHHbii A.A. Kybeuxum u
MOJTYYMBIIHMKN Ha3BaHUE (POTOAIEKTPOHHOTO yMHOKUTENSA (DPIY) (puc. 1.7).

Puc. 1.6. Cxema ¢otosnieMenTa ¢ ycuiieHueM (GoToToKa:
K — xarox; /I — nuaom; A — anox; @ — CBETOBOI ITIOTOK

(DOTOBJ'ICKTpOHHBIe YMHOXHUTCIIN TIPUMCHAIOTCA, TJIABHBIM 06pa30M, JJIA
HU3MCPCHUA MaJIbIX CBCTOBBIX ITIOTOKOB (ElCTpOHOMI/ISI n OIITHYCCKasd



O vvy

vyvYyvw A

D

CHEKTPOMETpPUS) U JUJIsi PETUCTPAlUU KPATKOBPEMEHHBIX CJIA0bIX CBETOBBIX
BCIIBIIIEK (siiepHast PU3MKa U TEXHUKA).

JIrob6oe n300pakeHue MOKHO paccMaTpuBaTh KaK MHOTOKAaHAJIbHYIO CHUCTEMY
nepepaun  WMHGOPMAIMKM, TPUYEM YUCIO KAHAJIOB BBIPAKAETCA  YHCIOM
pa3periaeMbIX HIEMEHTOB TiepeaBaeMoro n300paxkeHus. i 3Toro ucmonb3yercs
Habop 10° + 10° mapasienbHbIX MHKPOKAHAJIOB, KaXIbIA U3 KOTOPBIX paboTaer
HE3aBUCHUMO, KaK OTAEJIbHBINA KAaHAJIBHBIN AJIEKTPOHHBIN YMHOXHUTEb.

Puc. 1.7. Dnexrpudeckas cxema GOTOIIEKTPOHHOTO YMHOKUTEIIS:
® — ceroBoit moTok; K — potokarom; 31, 32, 33 — TUHOIBI;
A —anonx; D — nenutens HanpspKeHUs

KananbHbIli YMHOXHTEIb — 3TO TPyOKa € IJIMHHOM, MPEBbIIAIOLIEH TUaMETpP B
JECATKH pa3 (OTHOLIEHHWE JIMHBI K nuametpy — 50). TpyOka nMeer npoBoasinue
CTEHKHU, Ojarojaps 4yeMy NPWIOKEHHAs MEXIy TOpLlaMH Pa3HOCTh MOTEHIMAJIOB
pPa3sHOCUTCS TOKOM II0 BCeU ee JiuHe. BHyTpu kaHana — BakyyM. BropuuHo-
AIIEKTPOHHBIM AMUTTEPOM CITY>KUT BHYTPEHHSA MOBEPXHOCTh KaHaja. [IpogonsHoe
AIIEKTPUUECKOE T0J€ BHYTPU KaHajda COOOINAET »BJIEKTPOHY CKOpPOCTh B
HaIpaBJICHUU K aHOJHOMY KOHILY TPYOKHU. DJIEKTPOH yJIapsieTcsi O CTEHKY paHblIIE,
YeM BBUICTUT 4Yepe3 aHOJHOE TOpLEBOE OTBepcTue. BulOUTBIE mpH 3TOM
BTOPHYHBIE JIEKTPOHBI TaKXE JBUTAIOTCS B CTOPOHY aHOJA U B CBOKO OYEpENdb
CoyAapstoTcs co CTEHKOMI " TaK Janee.
B kadecTBe MOKpBHITUS HCHOJIB3YETCA IUIEHKA METAJUIMYECKOTO CBHMHLA JHOO
BaHanueBo-docharHoro  crekna.  KoadduimeHT  ycuieHuss ~— JTOCTHUTAeT

e+



10® + 10°, muamerp kanana — 1 Mm, umna — 50 MM, Hanpsbkenue — okoio 2 kB. Tlpu
CTOJIb OOJIBIIIOM YCHJICHHHM €CTh OMACHOCTh MOHHOW OOpaTHOM CBSA3M: MomNajaHue
MOHOB HA BXOJX BBI3BIBACT IIOBTOPHBIM  JJICKTPOHHBIM  curHai.  Jlus
npenoTBpalieHust 3Toro 3¢¢eKkrTa KaHAIbHBIM DJIEKTPOHHBIM YMHOXHUTEISAM
OpUIAIOT  U30THYTYI0 (opmy (cnupans). bompmmmMu — mpermyiecTBaMu
YMHOXHUTENIEH SIPKOCTH C MHUKPOKAHAIBHBIMHM IUTACTUHKAMU SIBJISIOTCS: 1) uX
KOMITAaKTHOCTb | JIETKasl CTRIKOBKA C OOBIYHON (poToanmapaTypoii; 2) yCKopsomee
HANpsDKEHUE CPABHUTEIHHO HEBEJIMKO, CXeMa MHUTAaHUSA TMpeAesbHO MpPOCTa, HE
TpeOyeT MAarHUuTHOro TMojds u MNOAPOKYCHUPOBOK; 3) MPOCTPAHCTBEHHOE
paspelieHue OompeaeNsieTcss TOJbKO TIeoMeTpuei Habopa MHMKPOKaHAJIOB, HE
3aBUCUT HU OT HANpPSDKEHUS, HU OT YCUJICHUS; 4) OHU HMCKIIIOYAIOT JIOKaJIbHBIC
nepecBeTkn U ocnemienue HaOmoparens. MKII  ornuvaroTcs  BbICOKOM
MEXaHUYECKOM MPOYHOCTBIO U HE 0OATCA KOHTAKTa C aTMOC(HEPHBIM BO3yXOM, UX
MO’KHO MEPEHOCUTh U3 pubopa B mpuodop.

Bo3moxHOCTM Hamiero 3peHHsl paccMaTpuBaeT CHCTEMa TEIUIOBUICHMSL.
TennoBuaeHNe TMO3BOJSET TMOJYyYaTh BUAMMOE H300paXEHUE IO TEIUIOBOMY
(uH(ppakpacHOMY) COOCTBEHHOMY WJIM OTPaXKEHHOMY H3JIYYEHHUIO, K KOTOPOMY HE
qyBCTBUTENCH Haml ria3. [Ipubop, 4yBCTBUTENBHBI K (DOTOHAM, MCITyCKAaEMBIM
Opu TEIJIOBOM M3IY4YEHUH, Ha3bIBa€TCS MNPHOOPOM «HOYHOTO BHUACHHS.
OnTHueckne CHTHAIBI MPeo0pasyloTcs B INEKTPUUECKHE, KOTOpPbIE 3aTeM
YCHJIMBAIOTCSA M BOCIIPOU3BOJISATCS B BHUJAE HM300pa)KEHUS HA BUICOKOHTPOIHHOM
YCTPOWCTBE.

B 70-x romax ObuUIM coO37aHbl NPUHLMIIMAIBHO HOBBIE, 0oJjiee MPOCThIE
YCTPOMCTBA, B KOTOPBIX TEIUIOBOE H300pakeHHe, Oe3 mpeoOpa3oBaHUs B
AIIEKTPUYECKUE CUTHAJBI, MPOCLMPYETCS Ha IKpaH, MOKPBHITHIH TOHKUM CJIOEM
BEI[ECTBA, HM3MEHSIONIETO CBOM ONTHYECKHE XapaKTEPUCTHKU (K0dPUIIMEHT
OTPaXEHUS WJIM NPONYCKaHWs, WHTEHCUBHOCTb WJIM IBET CBEUEHUs) TMOA
BO3/ICIICTBHEM TEIUIOBOro m3nydeHus. Ha skpaHe MOXHO HaOMOAaTh BUAMMBIE
u3obpaxkenuss U ¢otorpadpupoBaTh UX. B KadecTBe  TemmeparypHO-
YyBCTBUTEIHHBIX BEIIECTB MCTOIB3YIOTCS KHUAKUE KPUCTAIUIBI, KPUCTAIIIMUECKHE
JFOMUHO(OPHI, TOTYTIPOBOHUKOBBIC IIJICHKH, TOHKHE MAarHUTHBIC TIJICHKH.

CucreMbl TEIJIOBHIEHUS TPUMEHSIOTCS [JIs 0030pa MECTHOCTH, OXPaHbI
OKpY)KalIenl cpeabl, OOHapYXEHHUS JIECHBIX TI0KapoB, KOHTPOJIA KauecTBa
npoaykuun. [IperMyIecTBOM CHUCTEM TEMJIOBHACHUS SBISETCS MX CIMOCOOHOCTH
paboTath B 11000€ BpeMs CYTOK U B HEOJIaronpHsITHBIX TIOTOTHBIX YCIOBHSIX.

2. METOA UBMEPEHUA

Jlist ipoBeneHusi mabopaTopHOM paboThl HMcmoiab3yeTcs ycranoBka DITK-10
(puc. 2.1). YcTaHoBKa MO3BOJISIET UCCIIEN0BATh BOJIbTAMIIEPHBIE XapaKTEPUCTUKHU B
HIMPOKOM  HHTEpBaje ocBenleHHocTed. [lpedensl  u3MepeHUs  aHOTHOTO
HanpspkeHus: B npsamoM pexume 0 + 5 B, B obpatnom — 0 + 2,5 B. Ilpenenst
n3mepenus gororoka ot 0 10 9,99 MKA.



VYcranoBka  coctouT W3 OOBEKTa  HWCCIENOBaHMS W YCTPOMCTBA
U3MEPUTENTLHOTO, BBHITOJHEHHBIX B BUJIE KOHCTPYKTHMBHO 3aKOHUEHHBIX U3JIETHUH,
yCTaHaBJIMBAEMbIX Ha JA0OPATOPHOM CTOJE€ U COEAMHEHHBIX MEXIy CcOoOoM
Kabemnem.

OObekTa uccneoBaHusl KOHCTPYKTUBHO BBITIOJIHEH B BHJIE COOPHOIO KOPITyCa,
B KOTOPOM YCTAHOBJICHBI OCBETHUTENIb (PTyTHas jamIia) ¢ UCTOYHUKOM IHUTaHUS,
0510k HUHTEeP(HEPEHIMOHHBIX CBETOMUIBTPOB 1-4 U yCTpONCTBa pPEryIUpOBKU
ocemeHHocTu. [lomoxenne «0» Onoka CBETOQHUIBTPOB  COOTBETCTBYET
MIOJIOKEHUIO CBeTa 0e3 CBETOUIBTPOB W MOXKET MPUMEHSATHCS ISl CHATHS
WHTETPAITLHBIX BOJIbTAMIIEPHBIX M JIIOKCAMIICPHBIX XapaKTEPUCTHK, a MOJIOKEHUE
«5» — TEepeKphIBACT JaMIly U WCIIONB3YeTCs NIl YCTaHOBKU HyJs. K xopmycy ¢
MTOMOIIBIO KPOHIITEHHA MPUKPEIJICH YCUIUTENb (JOTOTOKA, Ha BEPXHIOIO KPBIMIKY
KOTOPOTO YCTAaHABIIMBAIOTCS CMEHHBIC (poTonmpreMHUKHU ¢ ¢oTodaemMeHTaMu D-8 n
®-25. Ilpu ycrtaHoBKe (OTONPUEMHUKOB HUX MPUEMHOE OKHO COBMEIIAIOT C
BBIXOJTHBIM OKHOM OCBETHUTEJISI M 3aKPhIBAIOT MPU MTOMOIIX OJICH/IBI.

Ha nmepenneit maHenu o0ObEeKTa UCCIENOBAHUA HAXOJUTCS  CETEBOM
BBIKJIIOUATEIh C MHAMKATOPOM BKJIIOUEHUsA ceTH. Ha 3ajHeil maHenu oObekTa
WCCJIEIOBAHMSI PACIIONOKEHBI KJIEeMMa 3a3eMJICHUS, JEpKaTeu peIoXpaHuTenei
U CeTeBOM IMIHYp C¢ BWIKOM. Ha OOKOBOW CTEHKE pacIoiOKEHO BBIXOJHOE OKHO
OCBETUTENSI W YCTPOWCTBA JUIsi CMEHBI HHTEP(HEPEHIIMOHHBIX CBETO(PUIHTPOB
PETYIUPOBKH OCBEMIEHHOCTH. Ha OOKOBBIX MOBEPXHOCTIX YCHIUTENS (HOTOTOKA
PAaCIIOJIOKEHBI COCTUHUTENBHBIA IIHYP C Pa3beMOM IS MOIKIIOUEHUS OO0BEKTa
WCCJICIOBAHMSI K YCTPONUCTBY U3MEPHUTEIIBHOMY U PETYJIATOPBI OaJlaHCca yCHITATENS
I'PYBO u TOYHO.




Puc. 2.1. Ycranoska ®IIK-10

YCTpONCTBO  M3MEPUTENIBHOE  BBIMNOJHEHO B BHJAE  KOHCTPYKTHBHO
3aKOHYEHHOTO Hu3Aenus. B HeM npuMeHeHa OAHOKpHUCTalbHas MHUKpo-OBM c
COOTBETCTBYIOIIMMHU  JIONOJHUTEIBHBIMUA  YCTPOMCTBAMH,  IMO3BOJISIOIIMMU
MPOU3BOJUTH HU3MEpPEHUS TokKa (OTOAIEMEHTa, YCTAaHOBJIECHHOTO B OOBEKTE
UCCIICIOBAHUSI, YCTAHABIIMBaTh W H3MEPATh NUTAIOIIECE HAIPSIKEHHE Ha
dboTOdNIEMEHTE, a TaKXKe OCYIIECTBIATh (PYHKIUU YIPABICHUS YCTAHOBKOM
(ycTaHOBKa PEXHUMOB MPSIMOTO WJIM OOpPaTHOTO M3MepeHus u T.1.). B coctas
YCTPOMCTBA U3MEPUTEIBHOTO BXOAAT TAKXKE HCTOYHUKHU €0 MUTAHUS.

Ha nepenneit manenu yCcTpoMCTBA M3MEPUTEIBHOIO Pa3MELIEHBI CIIEIYIOLINE
opranbl ympaBiieHusa W uHAuKauuu: KHonka [IPAMAS-OBPATHASA ¢
COOTBETCTBYIOIIMMH WHAUKATOPAMU — MIPEAHAZHAUCHA [ BKIOUYCHUS IPSMOTO U
00paTHOTO PEKUMOB U3MEPEHUS; KHOMKU «+», «-» 1 CBPOC — npeaHazHaueHbl
JUISL PEryJIUpOBKM HampspKeHUsT Ha (OTOdJIEeMEHTEe W ero cOpoca B HOJb;
MHIUKATOpbl B M MKA — mpenHa3HayeHbl UIsl MHAUKAIIMM 3HAYEHUN BEJIWYWH
HarpsHKeHus: Ha GoTorIeMeHTe U OTOTOKA B IIpoliecce padoThI.

Ha 3agHei nanenu yCcTpoMCTBa U3MEPUTEIIBHOTO PACIHOJIOKEHBI BBIKIIFOYATEIb
CETb, «xnemma 3a3eMiieHUs, JepKaTelud  MpeAoXpaHuTeleld  (3aKpBIThI
MPEIOXPAHUTENFHON CKOOOM), CEeTeBOM IIHYp C BWIKOM © pa3beM s
MOJKIIOYEHUST 00BEKTa UCCIIEAOBAHMUS.

VYceTpoiicTBO U3MEpPUTENTHHOE MPU MTOMOIIM CETEBOr0 HIHYpa MOAKIIOYAETCS K
cetu 220 B, 50 I'm1.

3. BBIITIOJIHEHUE PABOTbI

3.1. Bxirouuth mpubOpPHI B CETh.

3.2.  VYCTaHOBHUTH B MOJIOKEHHE «5» OJIOK CBETO(DHIBTPOB M PETYyISATOPAMHU
OajlaHca yCUJIMTENS «Tpy00» U «TOYHO» OTPEryJIupOBaTh MOKA3aHUS
BOJITMETPA U MUKpOaMIIepMeETpa 10 HyJIsl.

3.3. Jlatb 1amMie ocBeTHTEJS MPOrpeThesi B TeueHue 15 MUHyT.

3.4. VYcranosuth cBeToPmibTp 1 (A =407 HM).

3.5. CHATb  BOJBTAMIIEPHYIO  XapAaKTEPUCTHKY MPHU  MAKCUMAJIbHOM
OCBEILIEHHOCTHU (KpaiiHee MOJ0XKEHHE KOJIbLa YCTPOMCTBA peryIrupoBKU
OCBEILIEHHOCTH TPU €ro MOBOPOTE MO YacCOBOM CTPENKE) Ui MPsIMOTO
HaIpsHKEHUS, TaHHBIE 3aHeCTH B Ta0. 3.1.

Tabnuya 3.1

uB| 0 05| 1015|2025 |30 35|40 45 50

I, MkA




3.6. HaxaTb KHOTIKY «cOpOC» M YCTAaHOBUTH OOpaTHOE HAMpPSIKEHHE.

3.7. YMEHBUIMTH TOK A0 HYJIS U ONPENEIUTH 3alHPaIOIee HAPSKEHHE.

3.8. CHATb BOJBTAMIIEPHYIO XapaKTEPUCTUKY MPU MAKCUMAIbHOM OCBEIIEHHOCTH
17151 OOpaTHOTO HANPSHKEHMUS, TAaHHbBIE 3aHECTH B Ta0I. 3.2.

Tabnuya 3.2

U,B 0 0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5

I, MxA

3.9. [Ilpoxenath myHKTHI 3.5—3.8 1JI1 MUHUMAJIbHOW OCBEIICHHOCTH (KpaiiHee
MOJIO’KEHHUE KOJIblla YCTPOMCTBA PETYJIMPOBKU OCBEIICHHOCTH MPHU €ro
MMOBOPOTE MPOTHUB YaCOBOU CTPEIIKH).

3.10. IToctpouts rpaduku 3aBucumoctd |=Ff(U) nmns makcumanbHON u

MUHUMAaJIbHOIM OCBEUIEHHOCTEN Ha MUJUIMMETPOBOM Oymare.

3.11. YcraHoBUTH CBETOPMIBTP 4.

3.12. Ilponenars mnyHkThl 3.5-3.7 u 3.9-3.10 pans cBerodmibtpa 4
(A =578 um).

3.13. CpaBuutb ans cBetopuiibTpoB 1 1 4 Toku HackieHus npu U =5 B.

3.14. OnpenenuTh KUHETHYECKYIO JHEPrur0  (QoTol’nekTpoHa s 1
ceetopunsTpa mo ¢opmyne | =€U, rme e — 3apam 2meKkTpoHa,
U — 3anmparoliiee HanpsKeHue.

3.15. OnpenenuTh MaKCUMaJIbHYI0 CKOpPOCTH (OTOIJNEKTpoHa s |

fZeU
ceeropuabTpa no popmyne Vmax = m > [Ale M — Macca dJIEKTPoHa.
3.16. Omnpenenuth paboTy BbIXOAa (OTOIIEKTPOHA M3 MeTauia i 1

hc
ceetoduabTpa o dpopmyine A=-——elU , rae h — nocrosianas ITnanka,

A
C - CKOPOCTb CBETa B BaKyyMe, A — JIJTMHA BOJIHBI.

A
3.17. Omnpenenuth KpacHyto rpanuily hotodrddexra mo popmyne Vo = T

IMpumeyanus:

1. JImuHBI BOJIH TpOIMTyCKaHUusT MHTEPPEPEHIIMOHHBIX CBETOGUILTPOB: 407 HM
(1), 435 am (2), 546 um (3), 578 um (4). B ckoOkax ykazaHbl HOMeEpa
CBETOQUIBTPOB, YKAa3aHHbIC HA YCTAHOBKE.

2. 3HaK «MUHYC» MPU 0OPATHOM pEKUME U3MEPEHUS HE UHIULIUPYETCS.

3. PexxuM pabOThl YCTAaHOBKHM MPEPBIBUCTBIA — uepe3 Kaxiable 45 MUHYT
paboThl Aenaercs nepepbiB HA 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kakoit ¢potorddexT Ha3piBaeTcsi BHEIIHUM? OCHOBHBIC 3aKOHBI BHEIIHETO
dboTtorpdexra.

2. O0BsIcHUTDH 3aKOHBI (HOTOAIPPEKTA C TOUKU 3PEHUST KBAHTOBOM TEOPHUH.

3. MoxHO 1 OOBACHUTH (HOTOIPPEKT € TOYKH 3pPEHHS KIACCHUYECKOM
ANEKTPOAMHAMUKH ?

4. HazBatp THIIBI (DOTORIIEMEHTOB.

5. Jlatb ompeneneHUs: CBETOBOTO TMOTOKA, OCBEIICHHOCTH, CHJIBI CBETa.
CdhopmynupoBaTh 3aKOHbI OCBEIIEHHOCTH.

6. Uto Takoe BTOpHYHAs  OJNeKTpoHHass  dmuccus?  KoHCTpykuwms
(OTORIIEKTPOHHBIX YMHOXKHUTEEH.

Kontponupyemsie komnereniuu: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OneHKa «5» CTaBUTHCS, €CIHM yYaUIUHCS BBINOIHAET pabOTy B MOJTHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOW TMOCIEJOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEPEHHI;  CaMOCTOSITENIBHON  pallMOHadbHO  MOHTHUPYET  HEOOXOIUMBIC
000pyI0BaHUE; BCE OIBITHI MPOBOAUT B YCIOBHIX M peKUMaX, 00eCIIeunBaOIINX
NOJTy4Y€HHUE PABUIBHBIX PE3YJIbTATOB M BBIBOJOB; COOIIOIaET TPeOOBAHUS IPaBUI
0€30MMacHOCTH TPYJa; B OTYETE MPABUIBHO M aKKYpaTHO BBIMOJIHSET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, UYEPTEXKH, TpadUKH, BBIUYMUCICHUS; MPABUIBLHO BBITIOIHSIET
aHaJIN3 ITIOrPENTHOCTEN.

— Ouenka «4» cTaBUTCS, €CJIM BBINOJIHEHbI TPeOOBaHMS K OLEHKU «5», HO ObUIH
JOMYUIEHbl JIBa-TPU HeEIoYeTa, He Oojee OJHOM HErpy0oil OIMOKH M OJIHOTO
HejoYera.

— Onenka «3» CTaBUTCS, €clii padoTa BBITIOJHEHA HE TMOJIHOCTHIO, HO O0BEM
BBITIOJTHEHHOM YacTH TaKOB, IMO3BOJISIET TOJYYWUTh TMPABUIBHBIC PE3YNbTAaThl U
BBIBOJIBI: €CITH B XOJI€ TTPOBEICHUS OIbITA U U3MEPEHHUI OBLITH TOMYIIECHBI OIINOKH.
— OrmeHka «2» CTaBUTCS, €Cau padoTa BBINOJHEHAa HE TMOJTHOCTBIO M 00BbEeM
BBITIOJTHEHHON YacTh paboT HE TMO3BOJIAT CAENaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUS, HAOJI0/ICHUS TIPOU3BOAMINCH HEMPABUIIBHO.

Tema 6.2. ®u3uka aToMa M1 AaTOMHOIO si/ipa

Ycrnbiii onpoc (YO)



1.B 4yem 3akiroyaercs sSBJICHUE PAAMOAKTUBHOCTH?

. KakoBa npupoja paanoakTUBHOTO U3IIyYEHUA?

. Hanmummre 3aK0H paluOaKTUBHOTO pacmajia.

. UTO Ha3bIBAIOT NEPUOIOM MOTypacnaaa?

. KakoBbI yCTpOMCTBO U AeiicTBUE KaMepbl BunbcoHna u cueruunka I'eiirepa?
. Pacckaxxute o Mmoaenu siapa no MisaneHko - ['etizenOepry.

. UTO Ha3bIBaIOT MACCOBBIM YUCIIOM?

. Kak ompenensitor nedext Macchl 1 SHEPTHUIO CBA3M sipa?

. Uro Takoe saepHas peakius?

10. YTo NOHMMAOT MOJ UCKYCCTBEHHOM PaINOAKTUBHOCTHIO?

11. Kakyro siiepHyIO peakliio Ha3bIBAIOT LIETTHON ?

12. JlaiiTe MOHATHE KPUTUUECKOW MACCHI.

13. Pacckaxute 0 MOJIy4EHUH U MPUMEHEHUHU PAIMOAKTUBHBIX U30TOIOB.
14. Pacckaxute 0 NEPCIIEKTUBAX Pa3BUTUS AaTOMHOW SHEPTETHKHU.

15. Kakoe Onosiornyeckoe BO3/1€HCTBUE OKA3bIBAIOT PAAHOAKTUBHbBIE U3ITYUCHHUS
Ha KUBOU OpraHu3m?

16. Kakne yacThilbl Ha3bIBAIOT 3JIEMEHTAPHBIMU ?

O 00 1O\ DN K~ WD

Kontponupyemsie komnerenuuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtrmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHBI ONPEJEIICHHS U PACKPBITO COAECPKAHUE NTOHATHI, BEPHO
UCITOJIb30BAaHbl HAYYHbIE TEPMUHBI

AL A0KA3aTCIbCTBA NCIIOJIb30BAHbI PA3JIMYHBIC YMCHUA, BEIBOJABI U3 H&6J’IIOI[€HHI>1,
OIIBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUs.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHraia

B OCHOBHOM IPAaBUJIBHO JIaHBI ONPEACIICHUS MOHSATUN M UCIIOJb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

OnpeieSICHNs] TOHSATUN HETOJIHBIE, TONMYIIEHb HE3HAYUTEIIbHbIE HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHNS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHI
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (o3uLns
MOHUMAIOIIU)

OtmeTka «3»
YCBOEHO OCHOBHOE COJIepKaHMe yueOHOIro MaTepuaia, HO U3JI0KEHO
dbparMeHTapHO, HE BCera MOCIe0BaTEIbHO



OTIpEJICIICHHS TIOHSITHIA HEIOCTATOYHO YETKHE

HE HMCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOBI U O0OOIIICHHS 13
HaAOJFOICHUH, TOTYIIEHBI ONMTUOKY TP MX U3JI0KCHHUH

JOTYIIEHBI OITMOKK M HETOYHOCTH B UCTIOJIB30BAHUH HAYIHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHATUN

MIPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCH HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE YUYEOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIEHBI TPYObIe OMMOKY B ONPEAEICHUN MMOHATHH, PU UCTIOJIb30BAHUU
TEPMHUHOJIOTHH.

TecTupoBanmue (T)

1. Kak Ha3bIBaeTCs MUHUMAaJIbHAS TTOPIUS SHEPTUHU, KOTOPAsi U3TydaeTCsl WU
MOTJIONIAETCS TEJIOM?

a) aToM

0) KBaHT

B) KOPIyCKyJia

r) apup

1) KBapK

2. Kto otkpsut hoToanexkrpudeckuii ekt 6611 B 1887 romy (...)? Kto B 1888—
1890 rogax sKkcriepuMeHTaNBHO HccieaoBall Gporornekrpuueckuit apdexr (...)?
KTto BBIMOSMHUI HanboJiee moJIHOE ucciaeaoBanue sBiaeHus Gporodddekra (...) B
1900 r.?

a) I'. Tepi; A. Croneros; M. ITnank

0) A. Ditamrreiin; I'. I'epi; A. CtoneroB

B) I'. T'epur; A. Croneros; ®. Jlenapy

r) A. Ditairelin; A. Cronetos; @. Jlenapn

n) A. Croneros; I'. I'epir; A. DifHIITEHH

3. 13 vero cocrour siapo aroma?

a) IPOTOHOB

0) PIIEKTPOHOB U HEUTPOHOB

B) HEUTPOHOB U MPOTOHOB

I') Y-KBaHTOB

1) 2JIEKTPOHOB, HEUTPOHOB U MPOTOHOB

4. Kako¥i u3 aHHBIX BEIMYWH MIPOIIOPIIMOHATIbHA YHEPTHS KBAHTA?
a) JVIUHE BOJIHBI.
0) yacTtoTe KoJieOaHuH.



B) BPEMEHU U3ITyYEHHUS.
I') SIEKTPUUECKOMY 3apsly siapa.
1) CKopocTH (OTOHA.

5.5IBneHue UCyCcKaHus AJIEKTPOHOB BEIIECTBOM TOJ1 IEHCTBUEM
AIIEKTPOMATrHUTHBIX U3JTyUYCHUI Ha3bIBACTCS:

a) DJIEKTPOJIU3.

0) gotocunres.

B) poTtoapdext

T) 2JICKTPU3aLIHSL.

1) yJlapHasi MOHU3ALIUSL.

€) peKOMOHWHAITHS.

6.IIpennoxun saepHyo MOIeTh CTPOCHHS aTOMa:
a) [1. Tomricon.

0) D. Pezepdopn

B) A. bekkepens.

r) B. I'eiizenOepr.

n) H. bop

7.0mnpenennure, B KaKUX U3 MEPEUNCIEHHBIX HUKE COCTOSIHUM BEILIECTBO MOKET
WCITYyCKaTh JJUHENYATBIN CIIEKTP U3JIyYEHHUS?

1. TBEpOE COCTOsIHME MPU BBICOKOW TEMIIEPATYpe

2. )KUJKOE COCTOSTHUE MPHU BBICOKOM TEMIIEpaType

3. ra3000pa3HOE COCTOSIHUE MTPU BBICOKOW TEMIIEpaType

4. ra3000pa3HOE COCTOSIHUE MPU HU3KOHM TeMIeparype

a) TOJBKO 1.

0) TOJIBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

1) B cocrosiHusx 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JJIOOOM COCTOSTHUH.

8. Uto Takoe a-u3iyyeHue?
a) DJIEeKTPOMATrHUTHBIE BOJIHBI
0) [ToTokx HEHTPOHOB

B) [loTOoK nMpoTOHOB

r) [loTOK siIep aTOMOB renus
1) HET IPaBUWJILHOTO OTBETA

9. Uto omnpenensieT aTOMHBINA HOMED 3JieMeHTa Z?
a) CKOJIBKO B SIIp€ HAXOAUTCS AJEKTPOHOB
0) CKOJBKO B AJIpe HAXOAUTCS HEUTPOHOB



B) CKOJIBKO B $I/Ip€ HAXOJIUTCSI TaMMa-KBAaHTOB
I') CKOJIBKO B SIJIp€ HAXOAUTCSI IPOTOHOB
1) 3aTPYIHSIOCH OTBETUTD

10. Yo takoe nepuoa noxypacnaga T-paguoakTUBHBIX siep?

a) BpeMsi, B TEUEHHE KOTOPOT0 YUCIIO PAIMOAKTUBHBIX SIJIEp B 00pasie
yMenblinaercs B 10 pas

0) BpeMmsi, B T€YEHHE KOTOPOTO YKCIIO PAIMOAKTUBHBIX siiep B oOpasiie
YMEHBIIAETCS B 2 pa3a

B) BPEMSI, 110 MCTEUEHHH KOTOPOTO B PAIHOAKTHBHOM 00pasIie 0CTaHeTCs \2
PaJMOAaKTUBHBIX SJIEP

') BpeMsl, B TEUEHHUE KOTOPOI0 YUCIIO PAJIHOAKTHUBHBIX SAEP B 00pas3Le
yMmeHbIaercs B 50 pas

1) 3aTPYIHSAIOCh OTBETUTh

11.113 aToMHOTO si/ipa B pe3yibTaTe CaMONPOU3BOIBLHOTO IPEBPAILIEHUS BBIJIETEIIO
AJIpO aToMa Telins. DTO OTHOCUTCS K CIEAYIOIIEMY BUTY paIuOaKTUBHOTO
pacnaja:

a) anb(da-pacnai.

0) Oera-pacrma.

B) raMMa-U3JIy4CHHUE.

T') IPOTOHHBIN pacmaj

1) IBYXIIPOTOHHBIN pacrnaj

12.KoahpuimeHT mponopunoHanbHOCTA MEXAY SHEPTUEN KBaHTA U 4YaCTOTOM
KOJICOaHMI1 Ha3bIBAETC:

a) nocrosinHas bonbimana.

0) mocrosinHas PunGepra.

B) ITOCTOSIHHAsI ABOTaapo

r) noctostHHast Papases.

1) noctostHHas [1manka

13. Yto Takoe KpuTHYECKasi Macca BEIIecTBa?

a) HaMMEHbIIIasl Macca JESIIErocs BelecTBa, MpU KOTOPOH yKe MOXKET
MPOTEKATh IEMHAs SICPHAS PEAKIIUSI 1CJICHUS

0) mMacca AeJsIIerocs BeIecTBa, paBHas MOJISIPHOM Macce ATOro BelecTBa
B) Macca JICJISIIETrocs BEeIIeCTBa, MOJTHOCTHIO 3aMOJIHSIONIAs] aKTUBHYIO 30HY
peaxkTopa

') Macca JCNSIIErocs BenecTna, paBHas 235 kr

1) 3aTPYAHSIIOCH OTBETUTD

14. Yto u3 HUKE MEPEUUCICHHOTO MOXKET OBITh 3aMEIJTUTEISIMU HEHTPOHOB B
SJIEPHOM peakTope?

a) TsDKeJas Bojia Wi rpaduT

0) 6op mim KagMui



B) ’€JI€30 UJIM HUKEIh
r) OCTOH WJIH TIeCOK
1) 3aTPYIHSIOCH OTBETUTD

15. Uccnemyembrit obpasert, coaeprkaimnii N pagroakTUBHBIX S7Ep, CHadalla
oxyiaxkaarot 10 —40 °C, a 3aTem noMeIaroT B MarHuTHOE 1ojie. I3MeHuTcs i npu
ATOM KOJIMYECTBO PAIUOAKTUBHBIX SJI€P, KOTOPHIC PACIAINCH 3a BPEMSI, PABHOE
JBYM IIEpHOJaM Morypacnana?

a) U3MEHHUTCS HE3HAYUTEIBHO

0) U3MEHUTCS TOJIBKO MPU OXJIAXKACHUU 00pa3ia

B) U3MEHUTCS TOJIBKO MPU BHECEHUH B MAarHUTHOE T0JIE

') I3MEHUTCS, €CITH 00pa3el] CHavajla OXJIaJNTh, a 3aTEéM BHECTH B MAarHUTHOE
roJie

1) HE U3BMEHUTCS

Kontponupyemsie komnerennuu: OK 01-OK 05, OK 07;JI.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kaouum Kk Tecram:

Ne Bonpoca 112/3[(4/5/6(7 /8|9 [10[11[12]|13|14|15
IlpaBuibHblii |0 (BB |0 |B|O|B || |0 |a |a |a |a |1
OTBET

Kpurepuun ouenku:

— «2» BBICTABIISIETCS OOy4YarOIIeMycs, eciiu Habpai MeHee 5 0aioB;
— «3» BBICTaBIISIETCS 00yUaroniemMycs, 3a 8-6 0aJLJI0B;

— «4» BbICTaBIIsIETCS 0OyUaroniemycs, 3a 9-11 6anos;

— «5» BbICTaBIIsIETCA 00yUaroniemycs, 3a 0osee 12 6asios.

3ajganus s caMmocTosTe/ IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUI)

Pa3BuTure B3IIIA10B HA CTPOCHHE BELIECTBA.
Mogenu cTpoeHus: aTOMHOTO SIpA.
3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTPaX BOJOPO/IA.
Snepnas moaenb aTroma.

Omnsitel D.Pe3epdopra.

Mogaens atoma Bogopoaa mo H.bopy.

KBanToBbI€ noctynarsl bopa.

Jlazepsl.

PO NN B W=



9. PagmoakTUBHOCTb.

10.3akoH pagnoaKTUBHOTO pacnaja.

11.PagnoakTUBHBIEC MPEBPALLICHMUS.

12.Crioco0n1 HaOJIIOAEHUS U PETUCTPAIIMU 3apsHKEHHBIX YaCTHII.
13.9¢ddext Bapuiosa - UepeHkosa.

14.TTomyyeHue paanoaKTUBHBIX U30TONOB U UX IPUMEHEHHUE.
15.buonornueckoe ACHCTBUE paIiOaKTUBHBIX U3TyYCHUH.
16.OneMeHTapHbIEC YACTHUIIBI.

Kontponupyemsie komrnierenunn: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23. JIP30

Kpurepun onenku:

OtMmeTka «5»

TIOJTHO PACKPBITO COJIEp)KaHKME MaTepuaa

YETKO Y MPABUJIBHO JIAHBI OTIPEICIICHHS M PACKPBITO COJEp KaHue TTOHSTHM, BEPHO
WCITOJIb30BAHBI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTENbCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOCHUH,
OIILITOB

OTBET CaMOCTOSTEIIbHBIN, NCIIOJIb30BaHbl paHee MPUOOPETEHHBIC 3HAHUS.

OtMmeTka «4»

PACKPBITO OCHOBHOE COJIepKaHHE MaTeprala

B OCHOBHOM MPABUJIBLHO JIaHBI OMPEACICHUS TOHATUHN U UCIIOIH30BaHbl HAYYHbIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OmnpeAeIeHUs TOHATHI HETOJIHbIC, IOMYICHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUH
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

MPaBUJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOMIETO XapakTepa (To3uIus
MTOHUMAIOIITU )

OtmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHre yueOHOro MaTepuasa, HO U3JI0KEHO
¢dbparmMeHTapHO, HE BCEria MOCIeI0BaATEIHHO

OTIpE/ICTICHUS TIOHATUI HETOCTATOYHO YETKHE

HE UCIIOIh30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI M O0OOIICHUS U3
HAOJI0ICHUH, TOMYIIEHbI OIIHMOKH MPH UX U3T0XKECHUH

JIOTIYIIEHbI OITMOKHM ¥ HETOYHOCTU B UCIIOJIb30BAaHUU HAYYHON TEPMUHOJIOTHH,
OTPEJICIICHUE TTOHSITUI

MPaBWJIbHBIC U YETKUE OTBETHI HAa BOMPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (IMo3ULUs KPUTHK)

OTMmeTKa «2»



® OCHOBHOE COZIepKaHHE y4eOHOr0 MaTepuasa He PaCKpbITO

® HE JIaHbl OTBETHI HA BOIPOCHI HABOASIIETO U KOHKPETU3UPYIOIIETO XapakTepa
JOTYIIEHBI TPYOBIC OITUOKY B ONIPEICTICHUH TIOHSITHH, PH UCTIOJIb30BaHUHU
TEPMHUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopnasi padora Ne 17
HN3y4yeHue TPEKOB 3aPSIsKEHHBIX YACTHIL 110 TOTOBbIM oTorpadusim.

[leab: OOBACHUTH XapaKTep JBMKCHUS 3apsHKCHHBIX YaCTHII.
Oo6opynoBanme: dortorpaduu TPEKOB 3apsHKCHHBIX YaCTHI, IOJYYEHHBIX B
kamepe BuiibcoHa, my3pIpbKOBO# Kamepe B (POTOIMYIIBLCHH.

TeopeTnueckoe 000CHOBAHHUE

[Ipu BeINOTHEHUU AAHHOW JaOOPATOPHOM pabOTHI CAEAYET TOMHUTH, YTO:
a. JJIMHA TpeKa TeM OoJibliie, YeM 00JIbIlIe SHEPTUS YaACTHUILIbI (M YeEM
MEHBIIE TIOTHOCTh CPEIbI);

b. TOJIIHHA TPCKa TCM 6OJIBIHC, yeM OOJIbIIIe 3apsaa 4aCTUulbl 1 YCM
MCHBIIIC €€ CKOPOCTh,

C. TIPH JABUXEHUHU 3apsHKEHHON YaCTHIIBI B MATHUTHOM TI0JIE TPEK €€
MOJTYy9aeTCs] ICKPUBJICHHBIM, IPUYEM PATNyC KPUBU3HBI TPEKA TEM
OoJibliie, 4eM OOJIbIlIe Macca U CKOPOCTh YaCTHUIIbI M YEM MEHBIIIE €€
3apsId MOYJTh HHAYKIIMM MAarHUTHOTO TIOJIS:

d. yacTuua gBUTanack OT KOHIA TpeKa ¢ OOJIBIIUM pPauyCcoM KPUBU3HBI K
KOHIly C MEHBIIIMM PaguyCOM KPUBHU3HBI (paauyC KPUBU3HBI 10 MEpe
JBUKEHUS YMEHBIIAETCS, TaK KaK U3-3a CONPOTUBIICHUS CPEbI
YMEHBIIAETCS CKOPOCTh YaCTHUIIBI).

IHopsanok BLINOJHEHUS PA0OTHI

3adanue 1. Ha nByX 13 Tpex npeactaBieHHbIX BaM (pororpaduii (puc. 1,
2 u 3) n300paxeHbl TPEKU YACTUII, IBIKYITUXCS B MATHUTHOM II0JI€.
VYkaxute Ha kakux. OTBET 000CHYHTE.

3aodanue 2. Paccmotpute Gororpaduro TpeKOB 0-4aCTHII,
JBUTaBIINXCS B Kamepe Buiibcona (puc. 1), 1 oTBeThTE Ha
JTAHHbIE€ HUKE BOTIPOCHI:

1. B xakoM HampaBJICHUU JBUTAIUCH O-YACTUIIbI?

2. JlnuHa TPEKOB 0-4aCTHULl IPUMEPHO oanHakoBa. O 8



YEeM 3TO TOBOPUT?
3. Kak MeHs1ach TOJIMHA TPEKA MO MEpe ABMXKEHUS yacTul? UTo U3 3Toro
ciaenyer?

3adanue 3. Ha pucynke 2 nana ¢ororpadus
TPEKOB 0-4acTHIl B Kamepe Buibcona,
HAXOJIMBILIEHCS B MATHUTHOM TIOJIE.
Omnpenenure 1o 3Toi hoTorpaduu:
1. Tlouemy MEHSUIUCH pagnyc
KPUBH3HBI U TOJIIUHA TPEKOB 10
Mepe NBWKCHUS (-4acTHIl?

2. B kakyo CTOpOHY JBUTAIUCH YACTHUIIbI?

3adanue 4. Ha pucynke 3 nana portorpadus Tpeka 3J1eKTpoHa B
y3bIPbKOBOM KaMepe, HAXOAMBIIEHCS B MArHUTHOM MoJie. Onpeaenure mno
sToi pororpadun:

1. Tlouemy Tpek umeeT GpopMy cripaTu?

2. B xakoM HampaBJICHUU JBUTAJICS 3JIEKTPOH?

3. YTO MOTJIO MOCITYKUTh IPUINHOU
TOTO, YTO TPEK JIEKTPOHA HA PUCYHKE
3 ropaszio JJIMHHEE TPEKOB (- YACTHULL
Ha PUCYHKE 2

Kontponupyemsie komnereniuu: OK 01-OK 05, OK 07;JI.1.-JI.6.; M.1.-M.6.;
IL.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu ouenku:

— OrieHKa «5» CTaBUTHCS, €CIU yYalIUHCs BBITOJIHIET PadOTy B IMOJHOM 00BEME C
coOJo/IecHneM HEOoOXOAMMOW TOCIIeIOBATENbHOCTH MPOBENCHUS ONBITOB U
U3MEpPEHU;  CaMOCTOSITEIbHOM  pallMOHAJIBHO  MOHTUPYET  HEO0OXOAHMbIE
000pyI0BaHNE; BCE OMBITH MPOBOJNT B YCIOBUSX M PEXKUMAaX, 00ECIICUHBAIOIINX
MOJIyYeHHUE TIPABUIIHHBIX PE3YJIBTATOB U BHIBOJIOB; COOIOAACT TPEOOBAHUS MTPABHII
0e30macHOCTH TPy/a; B OTYETE MPABUIILHO M AKKypPaTHO BBHITIOJNHSET BCE 3aIUCH,



TaONHIBI, PUCYHKH, YEPTEXKH, TpadUKu, BHIUUCICHUS, MPABWIHHO BBITIOIHSIET
aHaJu3 MOTPEUTHOCTEM.

— OneHka «4» CTaBUTCS, €CJIM BBIIIOJIHEHbI TPEOOBAHMS K OLICHKU «5», HO ObLIU
JOMYIIEHBI JIBa-TPU HeIoYeTa, He Oojee OJHOM Herpy0oil OIMOKH M OJIHOTO
HEJI0YETA.

— OueHka «3» cTaBUTCS, €clii paboTa BHIMIOJIHEHA HE MOJIHOCTHIO, HO 00bEeM
BBITIOJTHEHHOM YacTH TaKOB, IO3BOJIAET IOJYYHUTh MPABUIIBHBIE PE3YJIbTAThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUM ObUTH JOMYIIIEHBI OIITHOKH.
— OmeHka «2» cTaBUTCS, €CiM padoTa BBIOJHEHA HE IMOJHOCTHIO U 00BEM
BBITIOJITHCHHON 4acTH pabOT HE TO3BOJISIT CAENaTh MPABHIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHMS, BEIYUCIICHUS, HAOIIOICHUS TPON3BOMIINCH HETIPABIIIBHO.

KounrpouabHasi padora Ne 6
ITo pa3neny «JjieMeHTHI KBAHTOBOW (GU3NKMW

Bapmanr 1.
JlaiiTe xapaKTepuCTUKY (PU3NUECKOTO SBJICHUS: aHHUTUIISILIMSL.
JlaiiTe XapaKTepUCTUKY 3aKOHA PaJUOAKTUBHOIO pacnaja.
Kakyro MakcUMalbHYI0 KHHETUYECKYIO SHEPTUIO UMEIOT JIEKTPOHBI, BRIPBAHHbIE
U3 oKcujia 6apusi, mpu o0JydyeHHUU cBeToM ¢ yactotoit 1015 I'?
Bapuanr 2.
JlaliTe XapaKTepUCTHUKY TUIAHETAPHON MOJIEIIA CTPOEHHUS aTOMA.
JlaiiTe XapakTepucTUKy (PU3MUECKOTO YCTPOMCTBA: (DOTOITIEMEHT.
AKTHBHOCTH PaJIJMOAKTUBHOI'O 3JIEMEHTA YMEHbIINIIACH B 4 pa3a 3a 8 cytok. Halitu
Iepuo noJrypacnaza.
Bapuanr 3.
JlaiiTe XapakTEpUCTUKY MOJEIN CTPOCHUSI AaTOMHOIO SIpa.
JlaliTe XapakTepucTUKy Teopuu DUHIITEWHA s poTorddexra.
HaiiTi yacToty usnydenus, Macca JOTOHOB KOTOPOTO paBHA Macce MOKOs
AeKTpoHa?
Bapuanr 4.
JlaliTe XapakTepUCTHUKY KBAHTOBOM MOJENH CTPOCHHS aTOMa.
JlaliTe XapaKTepUCTUKY TEOPHUHU OTHOCHUTEIIBHOCTH.
Haiitu snepruro cBa3u sapa aeurepus 21 H?
Bapuanr 5.
JaiiTe XxapakTepucTuKy (GPU3UUECKOTO SIBJICHUS: TEPMOsIICpHast peaKkiusl.
JaiiTe XxapakTepucTuky (GU3M4YECKOro yCTpoiicTBa: kamepa BuiibcoHa.
Omnpenenute d3HEPTHIO (HOTOHOB, COOTBETCTBYIOIIUX HAaMOOJIee IJTMHHBIM BOJTHAM
BUMMOM 4acTH criekTpa 760 HM.
Bapuasnr 6.
JlaiiTe XapakTepucTuKy (HU3NIECKOTO sBIEHUS: POTOIPDEKT.
JlaiiTe XxapakTepucTUKy (PU3MIECKOTO yCTPOICTBa: cUETUnK | erepa.



Hanummure peakuuro, ecau npu 6omo6apanposke 6opa 105B Heiitponamu u3
oOpa3oBaBIlIeTocs siipa BbIOpackIiBaeTcs aib(ha-yacTUIa.
Bapuanr 7.
JlaiiTe XapakTepucTUKy (PU3MUECKOTO SIBICHUS: PAAHOAKTUBHOCTD.
JaiiTe XxapakTepucTuKy (GPU3MYECKOT0 YCTPOMCTBA: J1a3ep.
Haiitu kpacHyto rpanuiy dhororddexra s Kaius.
Bapuanr 8.
Jlaiite xapakrepuctuky runoressl 1lnanka.
JlaliTe XapakTepuCTUKY (U3UIECKOTO YCTPOMCTBA: SACPHBIN PEAKTOP.
Kakas sHeprus BbLACTSETCS NPU PEAKIIHH:

31H+ 21H 42He + 10n?

Kontponmupyemsbie komnerenuuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.;
IL1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

- «5» cTaBUTHCS 32 Pa0OTY, BBIITOJIHEHHYIO IMOJHOCThIO 0€3 OIHMOOK U HEOUYETOB.

- «4» cTtaBUTBHCA 32 PadOTY, BHIMOJHEHHYIO MOJTHOCTHIO, HO TIPY HAJTUYHUU B HEHl HE
OoJiee oHOM TpyOOM M OHOM HerpyOoi OIMMOKH W OJHOTO HejoueTa, He Oosee
TpeX HEI0YETOB.

- «3» CTaBUThCS, €CIU CTYAEHT MPAaBUIBHO BBINOJIHWI HE MeHee 2/3 Bcel paboThl
WM JOMYCTUJI He OoJiee OgHOW TpyOOW OMMOKM M JBYX HEIOYETOB, HE OoJjee
OJHOU Tpy0Ool M OaHON HerpyOoi ommOKH, He Oojiee TpeX HErpyObIX OIIMOOK,
OJIHOM HeTpyOO# OMMOKH U TPEX HEJIOUETOB, TPU HATUYUU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIIO OLIMOOK U HEAOUYETOB MPEBBICUIIO HOPMY OLIEHKH «3»
WJIM MPAaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcell paboThl.



Tabauna 3 - @®opma HHPOPMANMOHHON KAPThI 0aHKA TECTOBBIX 3aJaHMI

HaunmenoBanue
pasaenon

Bcero
T3

Kommaectso gopm T3

OTKpBITOrO
THTIA

3aKphITOTO
TUTIA

Ha
COOTBETCTBUE

YnopsinoueHue

KoHntponupyemsie
KOMIIETCHIINH

Pazpen 1. Mexanuka

3

OK 01-OK 05, OK
07; JI1.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pa3nen 2. Moaekyasipuasi
(¢us3nka u OCHOBBI
TEePMOJIMHAMHUKH

OK 01-OK 05, OK
07; JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pazpean 3.
DJIeKTPOIMHAMHUKA

OK 01-OK 05, OK
07; JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pa3pen 4 Kosedoanus u
BOJIHBI

OK 01-OK 05, OK
07; JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pa3gen 5. OnTuka

OK 01-OK 05, OK
07; J1.1.-J1.6.; M.1.-
M.6.; TL.1.-TL7.;
JIP2, JIP4, JIP23,
JIP30

Paznen 6. DiemeHTBI
KBAHTOBOW (GU3NKHU

OK 01-OK 05, OK
07, JI.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30




Ilepeyens Bonpocos (3agay)
JJIS IPOMEKYTOYHOM aTTecTanuM (IK3aMeH/3a4eT)

Teoperuyeckue BONPOCHI
1. Mexannueckoe aBuxeHue. OTHOCHUTENBHOCTh NBHKEHUA. CucTeMa OTCYeTa.
MarepuranbHas TOUKa.
2. PaBHOMepHOE€ U PaBHOYCKOPEHHOE MPSIMOJIMHEWHbIE IBUXKEHUS (HOpMysbl U
rpauKy, OTTUCHIBAIONTNE TAHHBIC JBUKEHUS).
3. JIBWKeHHE N0 OKPYKHOCTH C IOCTOSTHHOM IO MOJIYJIIO CKOPOCThIO. KnHeMartnka
JIBUKEHHS KOJIECHOM Maphl.
4. Cwua. Macca. 3akonsl HproTOHA.
5. 3akoH BceMUpHOTO TsAroTeHus. ['paButanuonHoe nose. Cuna Tsokectu. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cumna TpeHUs.
7. HWmmnynbc Tena. 3aKOH COXPaHEHUS UMITYJIbCa U PEAKTUBHOE JABUKEHUE.
8. Pabora m moiHOCTh. MexaHudeckas dHeprus U e€ BUJIbL. 3aKOH COXPAHCHHS
DHEPIUH.
9.  OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH Traza.
10. OObsicHeHuEe arperaTHbIX COCTOSIHMM BEIIeCTBA HAa OCHOBE AaTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUIA.
11. Temneparypa, Kak Mepa CpeOHEd KHHETUYECKOM DSHEPruM XAOTUYHOTO
JBIDKEHUST MOJIeKys. TepMoauHaMuyeckas mKaina TeMneparyp. AOCONIOTHBIN HYJIb.
12. Mopens naeanbHoro raza. OcaoBHoe ypasHenne MKT.
13. HaceblllieHHBIE U HEHACKIIEHHbIE Mapbl. BaaxHOCTh BO31yXa.
14. Mopens cTpoeHUs XUAKOCTH. |IOBEpXHOCTHOE HATSIKEHWE WU CMayMBaHUE.
Kanumisipasie sBiaeHUs.
15. Mogens cTpoeHust TBEPABIX Tell. MeXaHUYeCKHue CBOMCTBA TBEPBIX TEIL.
16. BuyrtpeHnsis oHeprus U crmocoObl e€ wu3MeHeHus. [lepBwlii  3aKoH
TEPMOJUHAMUKH.
17. IMpunuun aerictBus TeraoBoi mamuubl. KIT/ TemoBoro aBurares.
18. B3aumoneiicTBUE 3apsAKEHHBIX TEJ. DJIEKTPUUECKUN 3apsil. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
19. 3akon KynoHa. DneKTpu4ecKoe MoJje U €ro XapakTepUCTHKHU.
20. DnekTpuueckas EMKOCTb. KoHAEHCATOPBI.
21. IlocTosiHHBIN AneKTpuyYecknid TOK. Cuia TOKa, HaNpsHKEHUE, SJIEKTPUUYECKOE
COIIPOTHUBJICHUE.
22. TlapannenbHOE U MOCIEN0BATEIBHOE COCAMHEHUE TTPOBOJHUKOB
23. 3axon Oma j1s yyacTka uenu u noiaHou uenu. IJ[C uCcTouHMKa TOKA.
24. PaboTa 1 MOIIHOCTh MOCTOSIHHOTO TOKa. 3akoH J[>oyns-Jlenua.
25. TlonynpoBOJHHUKHU. CoOcTBeHHas u MIPUMECHAS ITPOBOJIUMOCTH
MOJIYTPOBOJHUKOB
26. MarnutHoe noje. MarHuTHOE 1MoJie MOCTOSIHHBIX MAarHUTOB U MAarHUTHOE TOJIE
MPSIMOTO TOKA.
27. WHAaykuusi MarHUTHOTO NOJi. MarHUTHBIN MOTOK.
28. Cuna Amnepa. 3akoH Amnepa.



29. SBneHue ANEKTPOMArHUTHON MHAYKIUU U 3aKOH JIEKTPOMATHUTHOW MHIYKIIUU
QDapanes.

30. IlpaBuiio JleHna.

31. BuxpeBoe 2JIEKTPUUECKOE TOJIE.

32. Camounaykuusa. DJC camouHaykiuu. NHAYKTUBHOCTh. DHEPrysi MarHUTHOTO
OJISL.

33. MexaHuueckue KojieOaHus U UX XapaKTEPUCTUKHU.

34. CoOonHbIE U BRIHYXACHHBIC KojieOanus. Pezonanc. Konebanwust MocTOB.

35. TlpeBpaieHre SHEPTUH TTPH KOJIeOATETLHOM JIBIKCHHH.

36. Mexanuueckue BoJHbI. Buabl BoaH XapaKTEpUCTHKU BOJIH. 3BYKOBBIE BOJIHBI.
37. CBoOonHbIe 3IEKTPOMarHuTHeIe KoseOanusi B KoHType. [IpeBpaienue snepruu
B KoJieOaTesbHOM KOHTYpe. @opmyna ToMcoHa.

38. Ilepemennslil TOK. [lorydeHne nepeMeHHOTO TOKa

39. AKTHBHOE CONPOTHUBIICHHUE B LIEMHU NIEPEMEHHOTO TOKA. /[elcTBYyIOIIME 3HAYEHUS
TOKA W HanpsiKeHus. MOIIHOCTh IEPEMEHHOTO TOKA.

40. Karymika MHIYKTUBHOCTH B LIEMU IEPEMEHHOTO TOKA.

41. KonpaeHcatop B LIEMU IEPEMEHHOTO TOKA.

42. Tpanchopmarop. [lepenaua u pacupeneneHue JEKTPOIHEPTUU.

43. DNEeKTpOMarHWTHOE TMOJE€ W  DJIEKTPOMAarHUTHbIE  BOJIHBL.  CKOpPOCTh
AIEKTPOMArHUTHBIX BOJIH.

44. ®usnyecKue OCHOBBI PATHOCBS3H.

45. DnextpoMarHuTHas mpupoja cBera. CKOpPOCTh CBETa. 3aBUCHUMOCTh MEXKIY
JUITMHHOW BOJIH M YaCTOTOM 3JI€KTPOMArHUTHBIX KOJIEOaHUM.

46. 3akoH OTpa)keHUs U MpesioMyieHus cBeTa. [loHoe oTpaxeHue cBeTa.

47. Wnrepdepenuus cBera, qudpakius CBeTa.

48. Jlucniepcus cBera.

49. Tlonsapuzauus cBeTa.

50. IlIxana 31eKTPOMArHUTHBIX U3Ty4YECHUM.

51. KBanToBas npupona cera. KBanrosas runoresa [1naHka.

52. ®otorddexr, ero 3axkoHbl. [Ipumenenue Gororddekra.

53. VYpasuenue DiHimTeiHa s Gotodrddekra.

54. Mogens atroma Pesepdopna u bopa. Ypouu sneprum B arome. Uznyduenue u
MOTJIONIEHUE SHEPTUU aToMOM. KBaHTOBaHHME YHEPTUH.

55. IlpuHnun aecTBUs U UCIIOJI30BAHUE JIa3epa.

56. PaanoakTHBHBIC U3TYUYCHUS U UX BO3JICHCTBUE HA KUBBIC OPraHU3MBI.

57. CoctaB aroMHbIX saep. SAxepHeie cuibl. JledekT macchl. DHEpPrus CBS3H
aTOMHBIX sIJIEP.

58. SnepHple peakuuu. ODHEPrETHUUECKUNM BBIXOJ sAepHOM peakiuu. llenHas
peakius JIeJIeHuUs.

59. TepMosiiepHbIE peakiuu



KauecTBeHHBIE 3a1a4N
1. Benocunenuct exer mo poBHOW mpsiMoit jgopore. Kakue neranu Benocumnezna
JBIUKYTCSI OTHOCUTEIILHO 3€MJIM IO MPSIMOJIMHEWHBIM TPAEKTOPHUSM, a KaKhue — I10
KPUBOJUHEHHBIM?
2. OT Kakol CKOpPOCTM — CpeAHEeHl WIM MrHOBEHHOM — 3aBHCHUT CTEICHb
MOBPEXJICHUS aBTOMOOWJIS TpPU aBapUHHOM CTOJKHOBEHHHM C TPEMSITCTBUEM Ha
CBOEM IyTHU?
3. [IBa moe3na uAyT HaBCTpeUy APYT APYTY: OJMH — PA3TOHAETCS B HAIPABJICHUH Ha
CeBep; JIPYroil — TOPMO3HUT B I0KHOM HarpaBjieHuu. Kak HampaBiieHbl YCKOpPEHUS
O€3/10B?
4. Tpu Tena OpoOIIECHBI Tak: MEpPBO€ — BHU3 0€3 HAYAJIbHON CKOPOCTH, BTOpOE —
BHH3 C HAYaJbHON CKOPOCTBIO, TPEThE — BBEpPX. OJIMHAKOBBI JU YCKOPEHUS ITUX
Ten?
5. SlBngercs nu AMHEHHAs CKOPOCTh MOCTOSIHHOM BEJIWYMHOW MPU PABHOMEPHOM
JBH>KCHUU TeJa M0 OKPYKHOCTU?
6. Ilouemy Henb3s mepederats yiuily nepes 0JM3Ko UAYHIUM TpaHcnopToM? B uem
MIPUYMHA TOTO, YTO BOJIUTEIIb HE MOJKET Cpa3y OCTAHOBUTH aBTOMAIIINHY?
7. Bapon Mrionxray3eH yTBep:K/aajl, 4TO BBITAIlMI caMm ceOst U3 60JI0Ta 3a BOJIOCHIL.
O0ocHOBaTh HEBO3ZMOKHOCTB 3TOTO.
8. Temnoxoxa npu CTOJKHOBEHHUH C JIOJKONH MOXKET MOTOMUTH €€ 0€3 BCAKUX AJis ce0st
noBpexaeHni. Kak aTto cormacyercs ¢ paBeHCTBOM MOJYJIEW CUII B3aUMOJECUCTBHS?
9. Kakas cuiia 3acTaBiisieT 3eMIIIO U APYTUE IUIaHEThI ABUraThesa BOKpYyr CosHma?
10.Mexny nByms TelnamMu IEWCTBYET CUJIa BCEMHUPHOIO TAroTeHus. Ecimm maccy
OJTHOTO M3 TeJl YBEJIWYUTh, HANpPHUMEpP BABOE, & pACCTOSHUE MEXIy TeJaMu
COXpaHUTh MPEKHUM, TO H3MEHUTCS JU CHJAa TIAroTeHUuss Mexay Humu? Ecium
W3MEHHUTCS, TO KakK?
11.TlputsruBaercs mu 3emiisl K BUCAIIIEMY Ha BETKE 0J0KY?
12.VImeet 51 Bec Opycok, jexamuii Ha crosie? [lamatommuii co crona?
13.1Touemy mafaroT Ha 3EMJIIO KaIlIu A0, KPYIIUHKU rpaaa?
14.Koraa BO3HUKAOT CUJIbI TPEHUS MOKOS? CUJIbI TPEHUS CKOJIBXKEHUSI? CUIIbI TPEHUS
KauyeHus1?
15.1TpuBenute npuMepsl, KOraa TPEHUE BPEIHO U KOT'/1a MOJIE3HO.
16.Ha cronuke B BaroHe noesja jexar kopooka koHder u s6moxo. [Touemy B Havasne
JBIDKCHUS sIOJIOKO TMOKATUIIOCh Ha3aJ] (OTHOCUTEIBLHO BaroHa), a KOopoOka KoH(QeT
oCTaJIach Ha MecTe?
17.1loueMy mysnsi, BbUIETEBIIAS U3 PYKbs, HE MOKET OTBOPUTH JIBEPb, HO IPOOUBAET
B HEW OTBEpCTHE, TOrJa Kak JaBJ€HUEM TNajiblla JABEPb OTBOPUTH JIETKO, HO
poJieraTh OTBEPCTUE HEBO3ZMOMKHO.
18.CoBepiiaer 11 paboOTy cuia TSKECTH, NEUCTBYIOIIAs HA KHUTY, JIEXKAl[yl0 Ha
croJie?
19.Manbuuk B omHoM ciydae mpomen 100 M, a B ;pyrom — mpoOexan Takoe e
paccrosinre. OIMHAKOBBIE JIU MOUTHOCTH OH pPa3BUBAI?
20.Kamenpb OporrieH BepTUKaIbHO BBepX. Kakue mpeBpaiieHust SHEPTUH MPOUCXOIST
MpU MOJIETE KaMHs?



21.JlerkoBoM M Tpy30BOM aBTOMOOWIM ABMXKYTCS C OJMHAKOBBIMU CKOPOCTSIMH.
Kaxkoii n3 HuX o6agaeT 00JbIIed KHHETUYECKON YHEPTUe?

22.Boga KMNUT B OTKPBITOM cocyde. M3MeHuTcs nm Macca >KHIKOCTH BO BpeMs
KUTIEHUA?

23.Yem 00OBsICHSACTCS paclpoCTpaHEHUE B BO3/IyX€ 3aMaxoB OEH3MHA, TyXOB U APYTHX
BEILIECTB?

24.Kak U3MEHUTCA aBJICHUE UICATBHOIO ra3a IMpu yBEIUYEHUN KOHIIEHTPALUU €ro
MOJIEKYJ1 B 2 pasa, €Clld CpeaHss KBaJAPAaTHYHAS CKOPOCTb MOJIEKYJ OCTaeTCs
HEU3MEHHOW?

25.Ha 49rto pacxomyercs OOJIbIlIe SHEPTUN: Ha HarpeBaHWE BOIBI WU ATFOMUHHUCBON
KACTPIOJIM, €CJIM UX MACChl OJJUHAKOBBI?

26.1ToueMy >xeJie3HbIE II€YM CKOpPEE HArpeBalOT KOMHATY, YeEM KUPIIUYHBIE, HO HE TaK
JIOJITO OCTAIOTCS TETUIBIMA?

27.MOXHO JI1 B METHOM KaCTPIOJIE€ PACIIaBUTh CTAIBHYIO 1€TaJb?

28.B kakoM ciydae MOXHO IMOJIyYUTh OOJIbIIEE KOJMYECTBO TEIUIOTHI: Cxkuras 1 Kr
OeH3uHa Wi 1 Kr KaMeHHOTO yriis?

29.Kak ¢ mnOMOLIBI0O KOMHATHOTO TEPMOMETpPA OMNPEAEIUTh OTHOCUTEJIBHYIO
BJIQXKHOCTbH B IIOMEILEHUU?

30.IToueMy npu nepeBo3Kke OEH3MHA U IPYTUX JIETKO BOCIIAMEHSIIOIIUXCS BELIECTB K
LUCTEPHE NPUKPEIUIIOT METAINYECKYIO LEIb, KACAOLIYIOCS 3EMIIU?

31.. Kak u3MeHUTCS cuia B3aMMOJECUCTBUA JBYX TOYEUYHBIX JJICKTPUUYECKUX 3apsiI0B
IIPU YMEHBIICHUN PACCTOSIHUS MEX1y HUMU B 2 pa3za? BeiOepuTe npaBUIIbHBINA OTBET.
32.Pa3Mepbl MEIHOTO M KEJIE3HOTO MPOBOJIOB OAWHAKOBBI. COMPOTHUBICHUE KAKOTO
poBojia OoJb1Ie?

33.HanpspkeHne Ha KOHIAX MPOBOJHUKA yBeNWYWIM BABoe. Kak uameHWach cuia
TOKa, MMPOTEKAIOIIETO B TPOBOJHUKE?

34.YeM onacHO KOPOTKOE 3aMbIKAHHE 3JIEKTPHUUYECKUX MTPOBOIOB?

35.I1puBeanuTte npuMepbl UCIIOJIB30BaHUS TEINIOBOTO JEHCTBUS TOKA B OBITY.
36.I1locnenoBaTrelbHO COECIMHEHHBIE MEAHAs M JKEJe3Has MPOBOJIOKM OJWHAKOBOM
JUIMHBl M CEYECHMS MOAKIIOYEHBI K aKKyMyJsATOpy. B Kakoil W3 HUX BBIIEIUTCS
0oJbIlIee KOJIMYECTBO TEIUIOTHI 32 OJIMHAKOBOE BpeMsi?

37.1louemMy BOKpYr SJIEKTPOJIMTA HET 3JIEKTPUYECKOTO II0Js, XOTS BHYTPH €r0
UMEIOTCS 3apsHKEHHBIE HOHBI?

38.Kakoro thmna — 37eKTpOHHAs WU JbIpOYHast — OyAeT NPOBOJUMOCTh F'€pMaHMs,
€CJIM K HeMy J0OABUTh B HEOOJBIINX KOJUYECTBAX LIMHK?

39.Kak B3auMOAEHCTBYIOT TOKH, HAIIPABJICHHBIE TAK, KAK YKa3aHO HA pPUCYHKE?

® O ® O

40.Kak u3MmeHuTCsl criia AMriiepa, IEMCTBYIOIAsi HA MPSIMOJMHEHHBIN TPOBOAHUK C
TOKOM B OJTHOPOJHOM MAarHUTHOM TIOJIE€ TIPY YBEIMYCHHUH CHJIBI TOKA B MPOBOJIHUKE B
3 paza? [IpoBOHUK PACTIONOKEH MEPIEHANKYISIPHO BEKTOPY UHTYKIIUU.

41.Kakue 3aTpyAaHEHHUS BCTpeTWsia Obl JJIEKTPOTEXHUKA, €CIM OBl BO3MyX OBLI
XOPOIIMM MPOBOJTHUKOM DJIEKTpUYECTBA?



42.Kak U3MEHHUTCS CUIIA, JEMCTBYIOIIAs HA MPSMOJIMHENHBIA MPOBOJAHKUK C TOKOM B
OJTHOPOJHOM MarHMTHOM IIOJIE IIPY YBEJIMYEHWH MHIYKLIHUM MAarHUTHOIO IOJIS B 2
paza? IIpoBOAHMK PACIIOJIOKEH NEPIIEHANKYIIIPHO BEKTOPY MHIYKIUU.

43.B 3JE€KTpUYECKYIO LEllb BKJIIOYEHA KaTyIIKa, I10 KOTOPOW IPOITYCKAOT CHaydaia
IIOCTOSIHHBIM, a 3aTeM IIEpEMEHHBIM TOK. B KakoMm ciydyae KaTyllKa Harpeercs
OompIIe?

44.00BsICHUTE IPOUCXOKICHUE COIHEUHBIX U TYHHBIX 3aTMEHUH.

45.13MepeHns noka3ajiu, 4To JUIMHA TEHH OT MpeAMeTa paBHa ero Bbicore. KakoBa
BbIicoTa COJIHIIA HaJl TOPU3OHTOM?

46.Ha pucynke n3o0pakeHO MpejoMJIeHHE JTyda CBeTa Ha TpaHuIle AByX cpel. Kakas
cpeia ONTUYECKHU 0oJiee MIOTHAs?

47.Yron Mexay majarolyM U OTpaXE€HHbIM JydamMu coctasiser 50°. [lox kakum
YTJIOM K 3€pKally IaJaeT CBET?
48.Kakum 00pa3oM YCTpaHSIIOTCS Takhe HEAOCTaTKU Ija3za, Kak OJM30pYKOCTh U
JTAIbHO30PKOCTh?
49.00bscHUTE, YEM BbI3BaHA pay’KHasl OKpACKa MBUIBHBIX ITy3bIpeii?
50. Kakum o0pa3oM MOXHO OOBSICHUTH OTKIOHEHUE KOMETHBIX XBOCTOB MIpPHU
IPOXO0XKJIEHUU KoMeThl BOu3u ConHna?
51. JlaBieHue cBEeTa Ha YEPHYIO IOBEPXHOCTh B JIBA pa3a MEHbIIE, YEM Ha
oenyto. [Touemy?
52. [Ilpu 6e300maunoM HeOe HOYM OOBIYHO XOJIOJHEE, YeM IMPU OOJTAYHOM.
[Touemy?
53.KakoB cocrtaB uzoronoB HeoHa “Nejo, *'Nejg u **Nejp? Uto XapakTepHOo s
M30TOIOB OJHOTO AJIEMEHTa?

PacuérHble 3agaun
1. ABTOMOOWIIb yJIANII€TCSI OT MOCTA, IBUTAsICh PABHOMEPHO U MPSIMOJIMHENHO CO
CKOpOCThIO 72 KM/4. Ha KakoM pacCcTOSIHUM OT MOCTa OKa)ETCs aBTOMOOMIIb Yepe3
10 ¢, eciv B HaUAJIBHBIM MOMEHT BPEMEHM OH HAaXOJIWJICA OT HEro Ha paccrosiHun 200
M?
2.KakoB MOaysib BEKTOpa YCKOPEHHsSI aBTOMOOWIIS TPU TOPMOXEHUHU, €CIU TpU
ckopoctu 108 kM/4 BpeMs MOJTHOTO TOpMOXxKeHus 15 ¢?
3. DJIeKTpOIoe3, OTXOJAIIMK OT CTaHIuU, B TedeHue 0,5 MHUH ABUTAJNICS C
yckopenrem 0,8 m/c’. Onpenenure myTh, KOTOPLIA OH HPOIIEN 3a JTO BPEMs, U
CKOPOCTb B KOHIIE 3TOT'0 MYTH.

4.  PacckaxuTe O JBIKCHHHM Tena, rpaduK MPOCKIMHA YCKOPEHHUS KOTOPOTO
M300paKeH Ha PUCYHKE.
5.  Pacckaxkure 0 JBWXKEHUU Tena, TpadUK TMPOCKIMH CKOPOCTH KOTOPOTO

M300paK€H Ha PUCYHKE
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6. Teno ynano ¢ BeicOThI 45 M. Onipeaennute BpeMs MaJeHus.

7. ABTOMOOWIIb ABMXKETCS MO 3aKpyTJEHUIO Joporn paamycom 120 M co
CKOPOCTBHIO 36 KM/4. UeMy paBHO IEHTPOCTPEMHUTEIHLHOE YCKOPEHUE aBTOMOOUJIS?

8. Cuna 60 H coobmaer teny yckopenue 0,8 m/c’. Kakas cuia cOOOIIUT 3TOMY
Tely yCKOpeHue 2 M/c??

9.  Ilpyxwuna c¢ koad¢umuentom xecrkoctu 100 H/m mon aeiictBueM HEKOTOPOU
cwibl ynnuHuiach Ha 5 cM. KakoB K03(PUIMEHT KECTKOCTH APYrodl MNpyKUHBI,
KOTOpasi MoJ AEMCTBUEM TOM K€ CHJIbI yJITIMHUAIACh HAa 1 cM?

10. KakoBo paccrosiHne mexnay mapamu maccod 100 Kr kakaplid, €ciu OHU
MPUTATUBAIOTCS IPYT K APYry ¢ cuiioi, pasaou 0,01 H?

11.  Bec gepessinnoro simuka 400 H. UtoObI ero cABUHYTH ¢ MeCTa, MOTPEOOBAIOCH
npuwioxuTh cuity 200 H. Onpenenure koappuiueHT TpeHus.

12.  JIBa mapuka OJWHAKOBBIX MAacC PAaBHOMEPHO KaTATCS MO cToiy. CKOpOCTh
nepBoro mapuka 1 Mm/c, CKOpoCcTb BTOpOro mapuka — 2,5 m/c. MIynbc Kakoro
miapuka OoJbIlIe U BO CKOJIBKO pa3?

13. Omnpenenute paboTy, COBEpIIAEMYIO TIPHU MOIBEME Tela Maccoi 4 KT Ha BBICOTY
120 cm.

14. CamocBan npu nepeBo3ke rpysa paszpuBaeT momHocTh 30 kBt. Kakas pabora
COBEpILIACTCSA UM B TeueHUE 45 MUH?

15. Ha npyxune noageuiex rpy3 300 kr, moj AeHCTBUEM KOTOPOrO OHA YIJTMHUIIACH
Ha 6 cM. Onpeaenurte YHEPTUIO 1ePOPMUPOBAHHOM MTPY>KUHBI.

16. Kamenn, OpOIICHHBIN C MOBEPXHOCTU 3e€MJIM CO CKOpOCThio 10 M/c, B BepxHe
TOYKE TpaeKTopuu oOJajan KuHeThdeckoW sHeprueit 5 Jlk. Omnpenenuth maccy
KaMHS.

17. Teno G6porieHO BEpPTUKAIBHO BBEPX CO CKOpocThio 20 m/c. Ha kakoii BIcOTe ero
KMHETHYECKasi SHeprusi OyJeT paBHA MNOTEHUUAIBLHOMN?

18. Omnpenenure Maccy OJHONH MOJIEKYITY BOJBI.

19. B cocyne naxoautca ra3 npu temmneparype 273 K. Onpenenure CpegHioro
KMHETHYECKYIO SHEPTHI0 Xa0TUYECKOr0 IBUKEHUS MOJIEKYJI ra3a.

20. JIBa OOMHAKOBBIX TOYEYHBIX 3apsifa B3aMMOAECHUCTBYIOT B BakyyMe ¢ cuiou 0,1
H. Paccrostnue mMexny 3apsiaamMu paBHO 6 M. HaliTh BeIM4UMHY 3THX 3apsiioB.

21. B Hekoropo#l Touke moist Ha 3apsia 3 HKn peiictByer cuna 0,6 mxH. Haiitu
HaIpPsSKEHHOCTh MOJIS B 3TOW TOYKE.

22. B macmopte koHaeHcaTopa ykazaHo: «150 Mx®, 200 By». Kakoii HanOombImii
JIOTTYCTUMBIN 3JIEKTPUUECKHM 3aps]l MOKHO COOOIIUTH JaHHOMY KOHJIEHCATOPY?

23. Haiigute »5KBHUBalNeHTHYIO eMKOCTh cxembl, ecau C=2Mk®D, C,=1MkD,
C3:3MK(D

24. Konpaencatopy emkocTbio 10 Mx® cooOmmmmm 3apsig 4 MK, KakoBa sHeprus
3apsKEHHOT0 KOHAEHcaTopa?



25. ConpoTUBJIEHHE ATIOMHHHEBOTO poBoja JMHON 0,9 kM u ceyenuem 10 mMm?
paBHO 2,5 OM. Onpenenute ero yaeiabHOE CONPOTUBIICHUE.

26. PaccuurtaiiTe crily TOKa, MIPOXOSIIETO MO MEIHOMY MpoBoay JAjauHou 100 M u
IUIOIIAbIO MOIEPEYHOro ceuenus 0,5 Mm? npyu HanpsbkeHuu 6,8 B.

27. Onpenenure CONPOTUBIEHUE AIEKTPUUECKON JIaMIIbl, CHJIa TOKa B KoTopou 0,5
A npu Hanpspkenun 120 B.

28. Haiiaute conpoTuBieHre 0OMOTKH aMIiepMeTpa, CHiia TOKa B KOTopoit paBHa 30
A tipu HanpspbkeHnH Ha 3axxumax 0,06 B.

29. Haiigute obmmee comportuiieHue 1enu, ecimm R;= 4 Om, R,=12 Om, R3= 5 Owm,
R4 =11 Owm.

30. Axkymynstop morouukia umeer J/IC 6 B u BHyTpeHHee conpotuBienue 0,5
Om. K HeMy noakmtoueH peoctar conpoTtuBieHueM 5,5 Om. Haitaure cuiny Toka B
peocrare.

31. Omnpenenute cuily TOKa MpU KOPOTKOM 3ambikanuu Oatapeiiku ¢ 9JC 9 B, ecnu
IIPU 3aMBIKAHUH €€ Ha BHEIIHEE CONpOTUBIeHNE 3 OM TOK B 11eNU paBeH 2 A.

32. B cnupanu 31€KTPOIUIMTKH, BKIIOYEHHON B pO3ETKY ¢ HampsbkeHuem 220 B,
npu cuwie Toka 3,5 A Beuienwiock 690 k/[x Terorel. CKOJBKO BpeMeHH ObLia
BKJIFOYEHA B CETh IJIUTKA?

33. KakoBa MHIYKIHS MarHUTHOTO TOJIsSl, B KOTOPOM Ha MPOBOJIHHUK C TOKOM B 25 A
nericreyer cuna 0,05 H? [Inuna aktuBHOM yacTu npoBofgHuKa 5 cMm. HampaBnenue
JMHUM UHAYKIIUU U TOKA B3aUMHO MEPIEHAUKYISPHBI.

34. Kakyo /UIMHY aKTMBHOW YacTH JOJDKEH HWMETh IHPOBOJHHUK, YTOOBI MpuU
NEPEMEIICHUH €r0 CO CKOPOCThIO 15 M/C MEepHeHAMKYJISIPHO BEKTOPY MarHUTHOU
uHayKuu, pasHoit 0,4 T, B Hem Bo30Oyx)nanack DJIC nunaykuuu 3 B?

35. UYepes KaTylIKy UHAYKTUBHOCTBIO 3 ['H MPOTEKaeT MOCTOSHHBINA 3JIEKTPUUYCCKUIMA
TOK criion 4 A. UeMy paBHA SHEPrys MATHUTHOTO MOJIA KaTyIIKA?

36. Ilo rpaduky, mpuBeICHHOMY Ha PUCYHKE, HAUTH aMIUTUTY 1y, IEPUOJT U YACTOTY
kojebanuii. Hamucarh ypaBHEHHE TaApMOHUYECKUX KOJICOAHMIA.
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37. TIlo rpaduky, NpuBEAEHHOMY Ha PUCYHKE, HAUTH aMIUTUTYy, IEPUOJ U YACTOTY
kosjebanuil. Hanucars ypaBHEHHE TapMOHUYECKUX KOJIEOAHUM.
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38. Ompenenute LUKIAYECKYI0 YacTOTY KojeOaHWNH B KOHTYypE, €ClId €MKOCTh
KoHieHcaTopa KoHTypa 10 Mx®, a uHAyKTUBHOCTH ero kaTymku 100 mI'H.



39. HMHAYKTHBHOCTH M €MKOCTh KOJ€OATETHHOTO KOHTYypa COOTBETCTBEHHO PaBHBI
70 I'a u 70 Mx®. Onpenenute NepUoO U YACTOTY KOJeOaHUl B KOHTYpE.
40. Ilo rpaduky, n300pakeHHOMY Ha pHCYHKe, omnpegenutre ammutyay I/C,

nepuo u yactoty. Hanummre ypasaenue J1C.
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41. 3HauyeHHE CHUJIBI TOKa, NIBMCPCHHOC B aMIICpax, 3a1aHO YPABHCHHUCM

42. i = 2,6sin 5T, rne t BeIpakeHO B ceKyHaax. ONpenenuTe aMIUTUTYAy CHIIBI
TOKa, YaCTOTY U IEPUOJ.
43. 3HadeHHE CHIIbI TOKA, U3MEPEHHOE B aMIlepax, 3aaH0 YPaBHEHUEM

44. 1=0,28 sin 5Tt. OnpenenuTe ISHCTBYIOIIEE 3HAYCHUE CHJIBI TOKA.

45. IlepBuuyHasg 0oOMOTKa MOHMXKAaIOLIETO TpaHchopmaropa ¢ KO3PpPpuurueHToM
TpaHchopmaluu 5 BKIOYEHAa B ceTh C¢ Hampsbkenuem 220 B. Omnpenenute
HaNpsHKEHUE Ha 3a)KUMaX BTOPUYHOU OOMOTKH.

46. Jlyu, oTpaxk€HHBIA OT MOBEPXHOCTH CTEKJIA C TMOKaszareieM mpenomieHus 1,7,
o0Opa3yeT ¢ MPeJOMIIEHHBIM JTy4OM MPAMON yroi. OnpeaenuTb yroi majeHus u yroi
IPEJIOMJICHHUSI.

47. Onpenenutb HauOOJBIIYI0 CKOPOCTh DJIEKTPOHA, BBUJIETEBIIETO U3 I€3Us, TPU
OCBEILIEHUH €T0 CBETOM C JIMHOM BOIHBI 400 HM.

48. Bo uro npespamaercs >*¥Uy, mocie a-pacnanga u AByx P-pacmamnos?

Kontponupyemsie komnetenuuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-
[1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5» - OTBET Ha TEOPETHUUECKUI BOIMPOC BEPEH U JIOCTATOYEH MO O0BEMY,
OOBSCHEHHE KAYECTBEHHOM 3a/lauyu HE COJEP>KUT MPOTUBOPEUMi, pacyéTHas 3aaada
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 3a7a4ya pemieHa u opopmieHa BEpHO, HO UMEET TOTPEIIHOCTH B pacuérax,
HETOYHOCTH, HETOPAOOTKH B O(hOPMIICHUH.

OtMmetka «3» - OTBET Ha TeopeThuuecKkui Borpoc coctaBisier 10 50% martepuana,
IIPU PEIICHUU PAcYETHOM 3a/1aur HET BBIUUCICHUS PA3MEPHOCTH, WU HETIPABUIIbHBIN
MaTeMaTUYeCKUd pacu€T, Wi 3aja4a I0BEJAEHa TOJIbKO 0 (PU3NYECKOTO PEIICHHUS.



Otmetka «2» - Bepno BemomHeno menee 50% o00bEéma 3amaHus, HET 3HAHUS
(bU3HYECKUX 3aKOHOB, OTCYTCTBYET PEIICHUE PACUETHBIN 3a/1a4H.

IIpumep odopmiieHMsI FIK3AMEHAITMOHHOTO OMJIeTA

(ranmeroBaHIe cpenHero MPO(ECCHOHATEHOrO YIeOHOTO 3aBEACHHS)

PaccMoTpeHo HUK/I0BOI 3K3AMEHAIIMOHHBIN BUJIET YTBEPXKIAIO:
KOMHUcCcHel Ne 1 3am. 1upekTopa
1o yuyeOHo# padore
« » 20__ . no AucuumninHe «@uznka»
U1 CHELUATILHOCTU d.N.0.
IIpencenaresn
®.1.0. Cemectp I (mu II) « » 20

OrnennBaeMble KOMIIETEHIINHU
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1.  IlocTtostHHBIN nekTpudecKuii TOK. Cuiia ToKa, HapsHDKEHHUE, dJIEKTPUIECKOE
COTPOTHUBJIICHUE.

2. Kakue 3aTpyaHeHHs BCTPETUIIA OBl AJIIEKTPOTEXHUKA, €CIIU Obl BO3AYX OBLT XOPOLIUM
MPOBOJHUKOM AJIEKTpUUECTBa?

3. Haiigute obOmiee conporusienue enu, ecim R1=4 Om, R2=12 OmM, R3=5OmM, R4 =11
Om.

IIpenogaBaresib ®.1.0.
(moanuch)




[Ipunoxenue

Nudopmanuonnoe odecrnedyeHne 00ydeHus.

[lepedenn ucnosib3yeMbIx yueOHbIX u3gaHuil, THTepHEeT-pecypcoB, TONOIHUTEIHLHOM
JUTEPaTyphbl
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