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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHJAIUM M0 BBINOJHEHHIO JA00PATOPHBIX U NPAKTHYECKHX
aucuuminae «®usuka» 1 cneunajabHocT 15.02.16 TexHoJ0rus MaIIMHOCTPOEHUS
TEeXHOJIOTH4eCKOro npoguJis,
pa3paboTaHHbIe NpenoaaBarTeiemM
I'BITIOY «IOxkHO-YpanbcKuil roOCYyAapPCTBEHHBIN TEXHUYECKH I KOJIEAAK»
MenbkoBoii B.B.

JlaGopaTopHble U  TPAKTUYECKHE  3aHATHS  SBISAIOTCS  BAXKHBIM  DJIEMEHTOM
0011e00pa3oBaTeIbHON  IMCUMIUIMHBL. B mpolecce BBINOJHEHUS JIa0OPATOPHBIX U
MPAaKTUYECKUX paboT oOydaromuecss CUCTEMAaTU3UPYIOT M 3aKpeIUISIOT  MOJy4YCHHBIE
TEOPETUYECKUE 3HAHWSA, PA3BUBAIOT HWHTEIUICKTyallbHbIE W TPOo(ecCHOHAIbHBIE YMEHUS,
(hOpMUPYIOT 3JIEMEHTHI KOMIETCHIINN OyaylmMX CIenuanucToB. JlabopaTopHBIE OMBITHI AT
BO3MOXXHOCTh OOYYalOIIUMCSl SKCIIEPUMEHTAIBHO Ha MPAKTUKE 3aKPENUTh MPUOOpPETCHHBIC
TEOPETUIECKUE 3HAHUSI.

Mertoanyeckre peKOMEHAALUH 0 BBIOJIHEHUIO J1a00pAaTOPHBIX U MPAKTUYECKUX paboT
MpeiaraeTcsi UCIOIb30BaTh Ui MPOBEICHHS JTa0OpaTOPHBIX M MPAKTHYECKUX 3aHATHHA C
0o0y4JaromuMucs.

Meroanyeckiue peKOMEHAAIUU COAEpXKAT: TOACHUTENbHYIO 3alHCKy, IepeyYeHb
7ab0paTOpHBIX M TMPAKTUYECKUX padoT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHUBAHMSI JTA0OPATOPHON W MPAKTUYECKOW pabOThI, MpaBWIa TEXHUKH OE30MAaCHOCTH TPHU
MPOBEJICHUU JTA0OPATOPHBIX M MPAKTUYECKUX padoT, nuTepaTypy (OCHOBHBIC TEYATHBIE H
AIEKTPOHHBIC U3JIAHUS, TOTOJTHUTEIBHBIC HCTOYHHUKH ), IPUIIOKEHUE.

Kaxxnas paboTta BKiIIO4aeT: HOMEp ¥ Ha3BaHUE, IEPEYEHb HEOOXOAMMOTro 000PYI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE JJIsl POBEACHUS padOThI, MOPSAOK MPOBEACHUS PabOThI
C TIOLIArOBBIM OMNHMCAHMEM, TaOJMIbI, KOHTPOJIbHBIE BOMPOCHI, MO3BOJISIIOIIME OLEHUTh
KauecTBO YCBOCHHS TEOPETHUUECKOI0 MaTepuara.

MeToaudeckue peKOMEHIANH TI0 BBIMTOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
Mo 001Ie00pa3oBaTeTbHON TUCIUIIIHHE «DU3HKa» MOTYT OBITh MCITOJIB30BAHBI B YUPEIKICHUSIX
CIIO nns cnienmanbHocTH 15.02.16 TexHOIOTHS MAaITMHOCTPOCHUS.

Penensenr:

npenozaasarens I'BIIOY «
Ypanbsckuilt MHOronpogu

KOJUIE K H.A. IlonockoBa
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKTUYECKUX  pabor 1o  o0mieoOpa3oBaTeNbHOM — AUCHUIUIMHE — «DU3HUKa»
npeAHa3HaueHbl i1 oOydaromuxcs —crnenuaiabHoctd  15.02.16  TexHomorus
MaIIUHOCTPOCHUSI TEXHOJOTUYECKOro Mpoduis, Y4YacTBYIOIIEH B peau3aluu
®enepanpHoro npoekra «IIpodeccuonanurer.

JlabopaTtopHble M NPAKTUYECKUE 3aHSATUSA SIBJISIOTCS BaXKHBIM SJIEMEHTOM
y4eOHON TUCIUIUIMHBL. B mporiecce BBIMOTHEHUS Ja0OpaTOPHBIX M MPAKTHYECCKUX
paboT, oOydaromiuecs: MOMyYaloT HABBIKK PadOThl C M3MEPUTEIBHBIMH MPUOOpaMH,
MIPOM3BOAAT  MAaTEMaTHYECKyl0  oOpaOOTKy  pe3yJIbTaroB  JIKCIEPUMEHTa H
MOTPEIIHOCTEN M3MEPEHUS, a TAKXKE CUCTEeMAaTU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETUUYECKUE 3HAHWS, PA3BUBAIOT HHTEIUICKTyallbHbIE W MOpOo(eccuoHaIbHbIE
yMeHUs1, GOPMHUPYIOT AIEMEHTHI KOMIIETCHIINNA OyAyIIUX CIIEIHAIUCTOB.

Paboueit mnporpammoit yueOHOW gucHUIUIMHBL «DHU3KKa» MOPEeyCMOTPEHO
BbITIOJIHEHUE 12 1abopaTopHbIX paboT M 2 MPaKTHYECKUX paboT, KOTOpbIe
HaIIPaBJICHbI HA JOCTUKEHUE CIEAYIOIINX Lese:

— ¢dopMupoBaHUE Y 00yJarOUUXCsl MPEACTABICHUA O POJIK U MecTe (DU3UKU B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiau (pu3uku B
Pa3BUTUH E€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, MOHUMAHHMS
(bU3UYECKON CYITHOCTH HAOII0IaeMbIX SIBJICHUIA;

— (opMupoBaHue y 00y4arolUXCcsd YMEHUS pacro3HaBaTh (PU3NYECKUE SIBJICHUS
Y TIPOIIECCHI, OOBACHSITH UX HA OCHOBE U3YUYEHHBIX 3aKOHOMEPHOCTEH;

— (dopMupoBaHHe y OOy4arOlIMXCd YMEHUHN BIIaJICHUS] OCHOBHBIMU METOJaMH
Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIMU B (DHU3HUKE;

— (¢opMupoBaHre y OOydYalOImMXCS YMEHUS aHaJIU3UpOBaTh (HU3NUECKUE
MPOLIECCHI, UCTOJIb3Ys] OCHOBHBIE TIOJIOKEHHUSI, 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopMmupoBaHUe y OOYy4YalOIMUXCS yYMEHUW HCCIENOBAaTh U aHAJIU3UPOBATH
pa3HooOpa3Hble  (PU3HYECKHUE SIBJICHHS M CBOWCTBA OOBEKTOB, IPOBOIUTH
CaMOCTOSITENIbHBIE MCCIICIOBAHUSI B PEATbHBIX U JTAOOPATOPHBIX YCIOBUSX, YATATh U
aHAJIM3UPOBATh XAPAKTEPUCTHKUA MPUOOPOB M YCTPOMCTB, OOBSICHATH MPUHIIUIT HX
paboTHI.

BrinonHenne 1abopaTopHBIX W MPAKTUYECKUX PaOO0T MUCHUTUIMHBI « DU3HKa»
obecrieunBaeT JOCTUKEHUE CICAYIONINX PE3YIbTaTOB 00yUCHHUS:

JIUYHOCHHbBIX
— JIP 24. T OTOBHOCT K AaKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCAbHBIX YYUEOHBIX NOZHABAMENLHBIX OCICIMULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBaMBaTh CYIIECTBEHHBI MPHU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHMS, KilacCcupuKaiuu u 00001IeH S,
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MPII 03 onpenensTs Henu AesITeIbHOCTH, 3aaBaTh NapaMEeTPbl U KPUTEPUH UX
JNOCTHKEHHS,

MPII 04 BBIABIATH 3aKOHOMEPHOCTM M INPOTHUBOPEUYUS B PaccMaTpPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

MPII 18 ymeTb HHTErpUpOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNBULL:

MPK 03 Biageth pa3In4HbIMU CIIOCOOaMU OOIICHHUS U B3aUMOCHCTBUS;

MPK 04 apryMeHTHUpPOBAHHO BECTH JHAJIOT, YMETb CMsI4aTh KOHQIUKTHBIC
CUTYALIUH;

MPK 05 pa3BepHyTO U JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

MPK 08 mnpuHHMAarTh LEIM COBMECTHOM MACSATENBHOCTH, OPraHW30BBIBATH WU
KOOPJAMHUPOBATH JICUCTBHS MO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacnpenessaTh pojid ¢ Yy4eTOM MHEHHMHA YYaCTHUKOB, OOCYXKIAThb PE3yJIbTAThI
COBMECTHOM padOThL;

VHUBEPCANILHBIX PecyIAMUBHBIX OCUCTNGULL:

MPP 01 camocCTOATENBHO OCYLIECTBIATH IO3HABATEIBHYIO JEATEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 33/aYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

MPP 05 nenaTh OCO3HaHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEILCHHUE;

MPP 06 ouieHuBaTh NPUOOPETEHHBIHN OIIBIT;

MPP 08 naBaTth OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

MPP 11 ymMeTb OiIeHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS IO X
CHIKEHHIO;

MPP 16 couuanbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh
OTHOILIEHUS C JPYTUMU JIOJbMH, 3a00TUTHCS, IPOSBISITh MHTEPEC U pa3peniaTh
KOH(JIUKTHI,

MPP 18 npuHMMare MOTHMBBI U apryMEHTHl JPYIMX JIIOAECA NpHU aHAIIM3E
PE3YJIBTATOB EATEIBHOCTH;

MPP 19 npuzHaBath CBOE IIPABO U MPABO IPYTHX JIFOJIEH HA ONTHOKH;

npeomMemHuIxX:

[IP6 06 BnageHue OCHOBHBIMM  METOJAAaMH  HAY4YHOTO  IO3HAHUS,
UCIOJIb3yeMbIMU B (U3HUKE: MPOBOJUTH MPSAMbIE M KOCBEHHbIE H3MEpPEHUs
(u3MUEeCKUX BEJIMYWH, BBHIOMpass ONTHUMAJIbHBIA CHOCOO U3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, OOBSICHATH TMOJIYYEHHBIE pPE3yJbTaThl, HCHOIb3Ys
(du3nuecKkue TEOpUH, 3aKOHbl W TMOHATHUSA, W JeNaTh BBIBOJbI; COOJIOIATH
npaBuiia 0€30MacHOro TpyJda MpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIro 3KCIEpUMEHTa M Y4eOHO-HCCIEe0BATEIbCKONW MAEATENbHOCTU C
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MCIOJIb30BaHUEM LHU(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB M J1a00OpPaTOPHOTO
o0opynoBaHusi; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOJaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

I[IP6 07 cdhopMHUPOBAaHHOCT, YMEHHUS peliaTh pacyeTHbIE 3aJa4d C SIBHO
3alaHHOM  (PU3MYECKON MOJENbIO, UCHOJb3Yys (U3UYECKUE 3aKOHBI U
NPUHIMIIBI, HAa OCHOBE aHaliM3a YCIOBUS 3aJayd BbIOMpATh (PU3UYECKYIO
MOJIeJb, BBIIETATh (PU3HUECKUE BEJIUYUHBI U (HOPMYIIbl, HEOOXOIUMBIE TS €€
peuieHusi, NPOBOAUTh pPAcCyeTbl M OLEHHUBATh PEATBHOCTh IOIYYEHHOIO
3HaueHUs PU3NYECKON BEIMYMHBI; PelIaTh KaYeCTBEHHBIC 3a]]a41, BEICTpAanBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHMM C OINOpOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

I1PG 10 oBiaseHne ymeHusiMH paboTaTh B IPYIIIE C BHITOJIHEHUEM PA3IHMYHbIX
COLMAIBHBIX  pOJIEH, IUIAHUPOBaTh  padoOTy TIPYMNIbl, pPalUOHAIBHO
pacupenenaTh JESATENbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, AaJE€KBaTHO
OLICHMBATh BKJAJ KaXJAOr0 W3 YYaCTHUKOB TIpyHIbl B  PEIICHHE
paccMaTpuBaeMoil mpoOIeMBbl;

[Py 07 cdopMUpPOBAaHHOCTH YMEHHI MCCIENOBaTh U aHAIM3UPOBATH
pa3HoOOpa3Hble (PU3UYECKUE SIBJICHUS M CBOWCTBA OOBEKTOB, MPOBOJIUTH
CaMOCTOSITENIbHbIE HMCCIIEOBAHNUSA B PEAbHBIX M J1a0OPAaTOPHBIX YCIIOBUSX,
YUTATh U AHAIU3UPOBATh XapaKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBICHSITH
MPUHLUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJAaX MOJYUYCHHUS! HAyYHBIX
ACTPOHOMHUYECKUX  3HAHUW;  BIAJCHUE  YMEHUSIMHM  CAMOCTOSITEIBHO
(GopMynMpoBaTh 1€Nb HUCCIENOBaHUS (MPOEKTa), BBIABUTaTh TUIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJAralMmMX (U3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX AKCIEPUMEHTAJIBHBIMU CPEACTBAMU; IJIAHUPOBATH W
OPOBOAUTh (U3MUECKHE HKCIEPUMEHThI, OMNHMCHIBATh U AaHAJIU3UPOBAThH
MOJyYEHHYIO TPU BBIIOJHEHUH HKCHEPUMEHTa WH(OPMALUIO, OMNPEIENiTh
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIBTATA;

[IPy 09 chopmupoBaHHOCT, yMEHMs pelIaTh pPAacUETHBIE 3aJadyl C SIBHO
3aJIaHHON W HESIBHO 3aJ]JaHHOM (pU3MUYECKOW MOJEINIbI0: HA OCHOBAaHUU aHaJN3a
yCJIOBHUSI BBIOMpATh (hU3WUSCKUE MOJICIH, OTBECUAIOIINE TPECOOBAHUAM 3a1auH,
NPUMEHSTHh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3HUECKUX
TEOpU TpPU HCIOIB30BAHUM MAaTEeMaTHUYECKUX METOJIOB pEIIeHUs 3ajad,
IPOBOJUTH pacyeTbl Ha OCHOBAaHMM HMEIOIIMXCA JIaHHBIX, AHAIU3UPOBATH
pe3ynbTaTbl U KOPPEKTUPOBATH METOJbl PEUIEHUS C YYETOM IOJYyYEeHHbIX
pe3yNibTaToOB; pellaTh KadyeCTBEHHbIC 3aJaud, TPEOyIolnue MPUMEHEHUS
3HAHWI U3 pa3HbIX Pa3JIejoB LIKOJBLHOTO Kypca (GU3HUKHU, a TAKKE WHTErpaluu
3HAHUM W3 JAPYTUX MPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA: BBICTPAUBATH
JIOTUYECKYIO LEMOYKY pPacCyKIEHUH C ONOpOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

[IPy 12 oBnameHwe OpraHUW3alMOHHBIMU W TO3HABATEIbHBIMU YMEHUSIMU
CaMOCTOSITENIbHOTO MPUOOPETeHNs] HOBBIX 3HAHWUN B MPOIIECCE BBIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEAOBATEIbCKUX pabOT, yMEHUSIMH paboTaTh B
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TPYIIE C BBIMOJTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PadOTy

IpYNIbl, pAlUMOHAIBHO pACHpPENeisaTh JESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIAJ KaXKJIOrO M3 YYaCTHUKOB TPYIIIBI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK 0l. Beoibuparb cmocoObl pemieHus 3afad  MpodecCHOHATBHON

NEeSATETPHOCTH MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCHCTBOBATH W pabOTaTh B KOJUICKTHBE U

KOMAH/IE;

— ITIK 4.1. OcymecTBisiTh NHAarHOCTHUKY HEUCIPABHOCTEM M OTKa30B CHUCTEM

METaNIOPEXKYIIET0 000PYI0BAHUS;

— ITIK 5.1. IlnanupoBaTb ¥ OCYIIECTBISITH YIPABICHUE JEATEILHOCTHIO

MOYMHEHHOT O NIEPCOHATIA.

[enpto JaHHOrO NOCOOWS SBISIETCA OKa3aHUE IOMOLIb OOy4YaroIUMCcs B
MOJATOTOBKE U BBIMOJIHEHUH JTAOOPATOPHBIX U MPAKTUYECKUX PaboT.

[locobue conmepXUT omnucaHue JabOpPATOPHBIX U MPAKTUYECKHX pPadoT,
OpeAyCMOTPEHHBIX padoueil MmporpaMMoi JUisl CHELUAIBHOCTEW TEXHOJIOTMYECKOTo
npodbwia. Kaxngas pabota conepKuT. HOMep pabOThl, Ha3BaHUE W 1€Jb PabOTHI,
dbopMmupyemMbie B TMPOIECCE BBIMOJHEHUS pabOThl 3HAHUS W YMEHUSA, KpaTKue
TEOPETUYECKUE CBEJCHUS, IE€PEYeHb HEOOXOJUMOro 000pylOBaHUSA, TOPSIOK
npoBefieHus paboThl, TaONuIbl, TpaduKku, KOHTPOJIbHBIE BOIPOCHL. [ Ooiblieit
YETKOCTH TIOPSZIOK MPOBEICHUST pabOTHI JaH B BUAE OTACILHBIX ITyHKTOB, B K&KIOM M3
KOTOPBIX MpEAJIaraeTcsi NpoieiaTh OJIHY BIIOJIHE ONPEACTEHHYIO ONEpPaLHIO.

[IpoBoAUTH TaOOpPATOPHBIE U MPAKTUYECKUE 3aHITHA LEIeCO00Pa3HO B MOPSIKE
M3YYEHHUS IPOrpaMMHOTO MaTepuania.

B xone maGopartopHoit paboThl HEOOXOJUMO CTPOTO COOJIOAATH IMpaBWia IO
TEXHUKE O€30MMaCHOCTH, KOTOPhIE YKa3aHbl B JAHHOM ITOCOOMH.



2. IlepeueHb J1a60paTOPHBIX PadoT

KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 HccnenoBanue IBMKEHUS TeNa MO IEHCTBUEM MTOCTOSIHHOM 2
CHJIBL.
2 N3ydenune coxpaHeHHs] MEXaHUYECKOU SJHEPTUH TIPU 2
JIBMYKEHUU TeJa MOJ| IeUCTBUEM CHII TSXKECTH U YIIPYTOCTH.
3 N3mepenne BIa)KHOCTH BO3yXa. 2
4 N3mepenne moBEpXHOCTHOTO HATSYKEHUS KUIAKOCTH. 2
5 N3yuenne 3akoHa OMa J71s1 y4acTKa el Ipu 2
MOCJIEIOBATEIbHOM COEIMHEHUHU TPOBOTHUKOB.
6 N3yuenne 3axona OMa Jj1sl ydacTKa ey Npy MmapajijieIbHOM 2
COECIMHEHHUH IPOBOJIHHUKOB.
7 Onpenenenne O/1C 1 BHYTPEHHETO COPOTHUBIICHUS 2
MCTOYHHMKA HANIPSHKEHUS.
8 Onpenenenre TeMneparypbl HUTH JaMIIbl HAKAJIUBaHUS U 2
MOITHOCTH, TOTPEOJIIEMON JTaMITON
9 N3yueHue sBIEHUA 3JIEKTPOMAarHUTHOM UHAYKIIUY. 2
10 N3yuenune 3aBUCUMOCTH Teproia KoJieOaHUN HUTSHOTO 2
MasgTHHUKA OT JYIMHbI HUTH.
11 N3yuenune unteppepeHIinm cBeTa. 2
12 N3yuenue nudpaximuy cBera. 2
IlepedyeHb NpakTUYecKUX padoT
KoJu-Bo
Neni/m Tema padoTbl
4acoB
1 EMKOCTHOE CONpPOTUBIEHHUE B 1IENH IIEPEMEHHOTO TOKA. 2
2 NHayKTUBHOE COMPOTUBIIEHUE B LIEMTU IEPEMEHHOTO TOKA. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

Otuét no nabopaToOpHON WM MpaKTHYECKOW paboTe oopmisieTcss B TETpaau
JUIsE Ta0OpaTOPHBIX W MPAKTUYECKUX paboT. OTYET BKIOYAET B ceOs pas3felnsbl,
OTpaXarollle BCE ATAIbI BHITOJTHEHUS paOOThI:
oopMIIcHUE BBEJICHNUS,

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJbHBIE BOIPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepuu «5» «4» «3» «2»
n/n OLICHKH (oTsIMYHO) (xopouo) (ynoBJjieTB.) | (HeyaoBJL.)
1. | Cpok BemmosHeHus: | B cpoxk B cpok B cpok [Tozxe
3a/1aHus CpoKa
2. | KauectBO AkkypatHo, | AkkypatHo, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThl B TETpaIU CTapaHus
3. | KauectBO KauectBenno | HexauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpadukoB, Tabnui, | 6e3 ommOoK) | ¢ OIIMOKAMM)
PUCYHKOB
4. | KauectBO KauectBenno | HekauectBernno | HeGpesxHo He
odopmiteHus BBITIOJIHEHBI
pelIeHu
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u [TonHsbIit, [lonnsrii, ¢ Henonneiit, ¢ | He cnenan
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMHU
omuOKaMu
6. | OTBeTHI HA 100% 80% 50% Memnee 40%
BOIPOCHI (00bEM)
7. | KauectBo oTBeTOB | [lOJNHBIN, [Tomneli, ¢ Henonusii, ¢ | C rpyObiMu
Ha BOIPOCHI TPaMOTHBIM | HEOOTBIITUMU OIINOKaMH OIIUOKAMH
OIHUOKAMHU




5. IIpaBuiia TexHMKHU 0€30M1ACHOCTH NPH BHINOJIHEHHUH JIAa00PATOPHBIX PadoT
1. IlpuctynaTh K BBINIOJIHEHUIO pabOTHl HeNb3sl O0€3 pa3pelieHus YUuTeds,
HEO0OXO0/IUMO TOYHO BBIMIOJHSATh €r0 YKa3aHUsl.

2. PazmenaTts mpuOopbl, MaTEpHalIbl, 000pYA0BaHHE HAa CBOEM pabouyeM MECTE TaKUM
00pa3oM, 4TOObI UCKIIIOUUTh UX TaJCHUE WM ONPOKH IbIBAHNE.

3. Ilepen BbiONHEHHEM pabOThl BHUMATEIBHO W3YyYUTh €€ COJEpKaHUEe U
[I0CJICAOBATEILHOCTD JICUCTBUM.

4, Bo BpeMs ONBITOB HE JOMyCKaTh NPENETbHBIX HArpy30K HW3MEPHUTEIBHBIX
prOOpOB.

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOJUMO TMPOBEPUTH HCIPABHOCTh BCEX
KperieHud B mpuOopax. He mpukacaThCs W HE HAKIOHATHCS K BPANIAIONIAMCS
Y4acTAM YCTaHOBOK.

6. He octaBisaTs pabodee MecTo 0€3 pa3peiieHus Mpeno aBaTelis.

7. [IpaBumna paboThl CO CTEKIISTHHBIM 000PY10BAHUEM:

® [Ipu paboTe CO CTEKIIHHBIMU MPHOOpPaMH M TMOCYJION, HYKHO 0OparaThCs C
HUMU aKKypaTHO ¥ OCTOPOXKHO, YTOOBI MPEIOTBPATUTH MOPE3HI;

® HE UCIOJIb30BaTh MPUOOPHI C OCTPHIMU TPAHSIMU, UM 3aKPHIBATH UX CKOTUEM;

® [IpU MPOBEACHUH OMBITOB CTCKJISHHBIC COCYIBI 3aKPCIUIATh B JIANIKE IITaTHBA
OCTOPOKHO;

® [Ipu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABWIBHO MOJOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMadMBaTh BOJOW WU
TJIUIIEPUHOM;

® BCTaBJISIS CTEKIISIHHYIO TPYOKY B MPOOKY, MOCIETHIO HYKHO OXBAaTHUTh, a HE
yOUpaTh B JIAJIOHB;

® HEJIb3S HCMOJb30BaTh CTEKJISHHYIO MOCYAY, UMEIOIIYI0 XOTsi Obl HEOOJbIINE
TPEIIUHBI;

® [IpU MOIKE MOCY/IbI HEOOXO0IUMO MMOMHUTh, YTO CTEKJIO 00JIa1aeT XPYIKOCTHIO,
JETKO JIOMAeTCsi W TPECKaeTcs TpH yJapax WM Pe3KOM HW3MEHEHHH
TEeMIIepaTyphl;

e cCciiM HMMeeTcsd XOTs Obl HeOosblllas yrpo3a paspblBa COCYJa, CIEIyeT
00s13aT€JIbHO OTPaJIUTh BCIO YCTAHOBKY 3alIUTHBIM JKPAaHOM M3 OPICTEKJIa,
HauOoJyiee OMacHble YYacTKU — METaUIMYeCKONM CeTKoM, a paboTath B
PEIOXPAHUTEIBHBIX OUKaX.

8. [IpaBusa paboTHI ¢ HATPETHIM 00OPYIOBAHUEM:

® COCYJl C TOpSYEH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 10 TEX
op, TTOKa OH HE OCTHIHET;

® [iepeHOCS TMPUOOPHI C TOpSYEH >KUIKOCTHIO, CleayeT OpaTh HX pPyKamH,
3alUIIEHHBIMU TKAaHbIO; €CIIM COCYyJ OOJIBIIONW, TO OJHON PYKOM €ro Haao
Jep>kaTh 3a JIHO, a APYToM — 3a TOPJIBIIIKO;

® HarpeBas XUJKOCTh B MPOOUPKE WIM KOJIOE, HE0OOXOAMMO Aep)KaTh UX Tak,
9TOOBI OTBEPCTHE MPOOUPKU WIIH TOPJIBIIIKO ObUIO HAMPaBJICHO B CTOPOHY OT
ce0s 1 cocepielt mo padore;

® He TporaTh PyKamMu HarpeBaTelbHbIE MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TEeMIIepaTyphbl.

10



9. IlpaBusna paboThI C ANEKTPUUECKUMU TPUOOpaMHu:

npu cOOpKE DKCIIEPUMEHTAJIbHBIX YCTAHOBOK MCIOJB30BaTh MPOBOJA C
IIPOYHOMN U30JIAIMEH 0€3 BUJMMBIX IMOBPEKICHUIM;

nu30eraTh TEpeceueHusi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IEeMH, HE
HCIIONB30BaTh MPOBOAHUKH C M3HONICHHON M30JSLMUEH U BBIKIIOYATENN
OTKPBITOTO TUNA (MpU HAaNpsKEHUU Bhlle 42 B);

MOJKIIIOYATh JEKTPUUECKYIO IEMb K UCTOYHUKY TOKA B MOCJICIHIOIO OYepPE/ib,
Korja e€ cOopka 3aKOHYCHa;

coOpaHHYIO LIeNb BKJIIOYATh TOJBKO IIOCJE MPOBEPKHM U C pa3pelieHus
npenoaaBaresss. Hanuuue HanpspKeHUs B LEMA MOKHO MPOBEPATH TOJIBKO
MpeHA3HAYEHHBIMU ISl TOTO TPUOOpAMK WIIM YKa3aTeJIIMU HAIPSKECHHUS;

HE TIpUKacaThbCid K HaXOJAIIMMCS TMOJl HaNpsOKEHHEM DJIEMEHTaM  IIelu,
JTUIIEHHBIMUA U30JISIIUY;

HE MPOU3BOAUT IMEPECOCAUHECHUM B ILIEMU W CMEHY NpeAOXpaHUTeNed 110
OTKJIFOUEHHS] UICTOYHUKA AJIEKTPONUTAHNUSA, & B LETSIX 3JIEKTPUUECKUX MAIVH U
JI0 TIOJIHOM OCTaHOBKH SIKOPSI MJIM POTOPA MAlIMHBI;

HE TMPHUKACAThCS K KOPIYCYy CTallMOHAPHOTO JJIEKTPOOOOPYIOBAaHUS H K
3aKMMaM JIaXke OTKIIIOUEHHBIX KOH/IEHCATOPOB;

MOJIb30BAThHCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUISL TIPUCOCIUHEHUS TMOTpeOuTeNied K CeTH NPUMEHSATh IITENCEIbHBIC
COEIMHEHNS, MOJIb30BATHCS pO3€eTKaMHu, THE3IaMU, 3KUMaMHU,
BBIKJIFOYATEISIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMH ITOBEPXHOCTSAMMU;
AJIEKTPOHArpeBaTeIbHbIE TPHOOPHI CIEIYET BKJIOYaTh TOJBKO B CETh
YKAa3aHHOTO B HX MAaCHOPTE HAIpPsDKEHMS, TINATENBHO Cleasl MpU 3TOM 3a
HCTIPABHOCTBIO COCTUHUTENBHBIX MPOBOAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh DJIEKTPOHArpeBaTelibHble MPUOOPHI BO BKIHOYEHHOM
COCTOSIHUU;

nepen dKCIuTyaTaluell HarpeBaTelIbHbIX MPUOOPOB HY)KHO yOpaTh ¢ pabouero
MECTa JIETKOBOCIUIAMEHSIOIINECS] MATEPUAIIBI U TOPIOUUE JKUJIKOCTH;

Ha TUINTKUA C OTKPBITON COMPAJIbI0 HE CTOUT CTaBUTh METAJUIMYECKYIO MTOCYY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHHWE MpHu JedopManuu crupanu; s
MOJIydeHUsI Tropsiuell  BOAbI Oe30mMacHee I0Jb30BaThCA  AJICKTPUUECCKUM
YaMHUKOM;

0OHApPYUB HEUCTIPABHOCTH B DJICKTPUUECKOM YCTPOUCTBE, HAXOSAIIEMCS MO
HaIpsHKEHUEM, HEMEJICHHO OTKJIFOYUTh UCTOYHHUK TOKA M COOOIUTH 00 ATOM
MpenoaaBaTelo;

M0 OKOHYaHWUU Pa0OThl OTKIIOYUTh MCTOYHUK TOKA, MOCIE Yero pazodparthb
AIIEKTPUUYECKYIO 1IeTIb.

10. IlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO oOpamarbcsi C HUM
AKKypaTHO, OCTOPOKHO, HE POHATH, HE JOITYCKATh MIOJJOMKH TEPMOMETPA;

IIpU CITy4alHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOIMMO HEMEJIEHHO
CcOoOOIUT, 00 3TOM WpPENoAaBaTeNi0 W TOKUHYTh momemeHue. Henbss
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coOupaTh PTYTh pyKaMHu.
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6. JIABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Ne 1

Haszeanue naodopamopnoit pavomwr. «WccnenoBanve IBUKEHUSI Tejaa MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ilenv pabomer: wccienoBaTh ABWKEHHE TeJa IMOJ JEHCTBUEM CUJI YIOPYTOCTH U
TpPEHHUSI.
Oobopyooeanue: nuHAMOMETpP C (UKCATOPOM, TPHOOMETP.
PesyabTarsl:
Dopmupyemoie InemeHmol IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue).

— IIK 4.1. OcymecTBisTh NHArHOCTHKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METaIOPEKYIIET0 000PYI0BaAHUS;

MemanpeomemHbwle:

— MPII 01, MPIT 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmuule:

— TIP6 06, ITP6 07, TIP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomul oOyuarOwulcs OO0adCeH ymMems. TUIAHUPOBATH H
BBITIOJTHATh M3MEPEHUSI Pa3IMYHBIMU HM3MEPUTEIILHBIMU TpUOOpaMu  (JMHAMOMETD,
M3MEpUTENbHAsl JIMHEWKa), OOBSACHATH HaOJto/aeMble SIBICHMS, MPOU3BOJUTH
MaTeMaTU4YeCKyr0 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHass (Qu3myeckas BEJIMYMHA, SABJISIONIASICS  MEpOM
WHTEHCHUBHOCTU BO3JCUCTBUS, OKAa3bIBAEMOTO Ha JAHHYIO YacTHUIy CO CTOPOHBI
JOPYTHUX TEJ WIH TOJIEH.

Enununa cuiel B CU Ha3weiBaeTcs HptoTroHoM (H): 1 H=1xr - m - ¢

Cuiia Kak BEKTOpHasl BEIMYMHA XapaKTepU3yeTCs MOMYJIEM, HAMPABICHUEM U
«TOYKOW» TPUIOKEHHS cuiibl. [IpriioxkeHHass K MAacCUBHOMY Tely Cuja SIBISETCS
MPUYMHON U3MEHEHHS €r0 CKOPOCTH WJIM BOSHUKHOBEHUS B HEM aedopmanuii. Cuiia
TPEHUS U CUJIa YIIPYTOCTH BBI3BIBAIOT TAKWE U3MEHCHHS.

Cuna mpenuss — CWIa, BO3HHUKAIOIIAsl MPU OTHOCUTEIIBHOM JIBHKECHUU
TBEPIBIX TEI M MPOTUBOACHCTBYIOIIAS ATOMY JABWXKeHHMIO. Cuiia TpEeHUsT HUMEET
AJIEKTPOMArHUTHYIO  TPUPOJY,  SBISASICH  MaKPOCKOMUYECKHM  IPOSIBICHUEM
MEXMOJIEKYJIIPHOTO  B3aUMOJIEHCTBUS, T.€. OOYCJOBJIEHBI B3aUMOJICUCTBHUEM
AJIEKTPUUYECKUX 3apsiioB, KOTOPHIMH OOJIaJIal0T YacCTHIIbI, BXOJISIIME B COCTaB
aTOMOB. BeKTOp cCuiibl TpEeHUs HAMPABJIEH MIPOTUBOMOJIOKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPBIX TEI,
2) TpeHue O KUJAKOCThb WM ras.

[lepBblii BUJ HA3bIBAIOT CYXUM TPEHUEM (CUJIa TPEHHUS MOKOS, CHJIA TPEHUS

CKOJIb)KEHHSI, CHJIa TPEHUS Kau€HHUs1), a BTOPOM — BA3KUM TPEHUEM.
13



Cuna, BO3HMKarOU[ash Ha TPaHULE CONPUKOCHOBEHHSA TE€JI MPHU OTCYTCTBHH
OTHOCUTEJIBHOTO JIBH)KCHUS TEII, HA3bIBACTCS CUNOU MPEHUS NOKOAL.
Cuna TpeHus INOKOsS paBHA IO MOIYJIIO BHEIIHEH

cuiie, HaHpaBHeHHOﬁ [0 KacaTeJIbHOU K ITOBCPXHOCTHU L g

o -i'- M; ?‘{_ JI'_

COIIPUKOCHOBCHHUA TCJI, W IIPOTHUBOIIOJIOXHA C€HU IIO Frp %_}«"::"'-—_—*
—_ RESI— =

HaIPaBJICHUIO: Fog =8

Cuna mpenusi CKOAbJICeHUss BO3HUKAET TPHU CKOJIBKEHUU OJHOTO Tena
OTHOCHUTENIbHO Japyroro. Cuia TpeHUs CKOJIBKCHHS HalpaBicHa MPOTHBOIIOIOXKHO
CKOPOCTH JBWKCHHSI TeJia. MOAY/Ib CHJIBI TPEHUS CKOJILKCHHS MTOYTH HE 3aBHCHT OT
CKOPOCTH JBHKCHHSI W TPUOJIM3UTEIHLHO PaBEH MAaKCHMAJbHOMY 3HAYCHHIO CHJIBI
TPEHUS TIOKOSI.

Cuna mpenus Kauewus HAIpPaBICHA IMPOTHUBOIOJOXKHO CKOPOCTH JBUKCHHSI
tenma. Cujla TpEeHWs KaueHUS BO MHOTO pa3 MEHBIINE CHUJIBI TPEHUS CKOJBXKCHHUS.
[TooaToMy B TEXHHMKE MJII YMEHBIICHHS CHJI TPEHHUS NPHUMCHSIOT Kojieca H

LIaPUKOIIOAILIMITHUKH.
Cuna ynpyeocmu — CWIa, BO3HUKAwOIas Mpu jAepopMmanuu Teiaa Hu

MPOTUBOJEUCTBYIOIAA  3TOM  Jedopmanuu. Cuma  ympyroctu UMeEeT

AIEKTPOMAarHUTHYIO IIpUpoOY, SABJISISICH

MAaKpPOCKOIIMYECKUM  ITPOSIBIICHUEM  MEXMOJIEKYISIPHOTO

B3aNMO/JICHCTBUSI. Cuma  ynopyroctu  HampasJICHA

ITPOTUBOITOJIOKHO CMEILEHHUIO, MIEPIIEHINKYJIIPHO

ITOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HANpPaBJICHUIO CMELICHUSI MOJIEKYJL.

Cuily ynpyroctd, BO3HHMKAIOUIYKO B peE3yJbTare
nedopMaIfii ONophl U ACHUCTBYIOIIYIO Ha TEJI0, HA3bIBAIOT
CUIOU pearyuu Onopwl.

ITo TpeTbemy 3akOoHY HbrOTOHA cuiia aBl€HUs U CUJIa PEAKLMUA OIIOPBI PABHBI

10 MOJIYJIIO U IPOTUBOIIOJIOKHBI 110 HAMPABJIECHUIO: F=-N
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOIOPLUHUOHAIEH CUJIE PEAaKLIUU

OITOPBI: F’”Fm” i

I'pedeckoit OykBoit # 00603HaueH KOX(PPUIMEHT TNPOMOPLHOHATBLHOCTH,
Ha3bIBaeMbIi KOA((PUIIMEHTOM TPEHHUS.
Moyns CHIIBI TPEHHUS CKOJBXKEHHS, KaK M MOAYJIh MaKCHUMAalbHOW CHJIBI

TPEHUS MOKOs, MPOIIOPIHMOHATICH MOLYJII0 CHUJIbI PEAKIIMU OIIOPHI: F’“F AN

Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS W CUJIOM HOPMAJIIBHOM PEaKUUH ONOPbI, IO
KOTOPOM CKOJB3UT JAHHOE TEJIO B 3aKOHE CyXOI'O TPEHMSI.

3HadyeHne Kod(pduimeHTa TPEHHUsS] CKOJBKEHUS 3aBUCUT OT Marepuaia
TPYUIUXCS APYT O APYyra Tel U KauecTBa 00pabOTKH MX MTOBEPXHOCTEH.

Kak mnpaBuno, # < 1, W 1ouMmb aud IJIAJKUX M COBEPLIEHHO YHCTHIX
nosepxHocTeii Meramios X > 1.
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XOJA PABOTHI

IIpogheccuonanvro-opuenmuposanuvle 3a0aHUA:

1. PaccMOTpeTh HIKAJIbI U3MEPUTEIBHBIX IPUOOPOB, ONPEIETUTH IIEHY JIeTICHUS.

2. llpoBepuTbh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€JN, JJisi OTOr0 TMOJOXKUTh OpPYyCOK Ha TOPU30HTAIBHO
PaCIoOJIOKEHHYIO JIOCKY TpaHbl0 € caMOi OOJBIION IUIOIMIAJbl0 TMOBEPXHOCTH.
[IpukpenuB k OpycKy AWHAMOMETp, IUIABHO YBEIWYHMBATH CHIIY, HaIpaBICHHYIO
BJIOJIb TOBEPXHOCTU JOCKH, W 3aMETUTh MAKCUMAIIbHOE 3HAYCHUE CHUJIbI TPEHUSA
MOKOS. 3aTeM MOCTaBUTh TOT € OPYyCOK Ha JIPYTYyI0 IpaHb C MEHBIIEH MIOMIAbIO
MMOBEPXHOCTH ¥ BHOBb NU3MEPUTHh MAKCUMAJIbHOE 3HAYEHUE CUJIbI TPEHUS IMOKOSI.

W
\
¢

1] e

l

e —— ]
I P ———— :;K\‘“:Wll

|

3. TloBTOpHMB TakuWe >K€ HW3MEpPEHUS IMPU PABHOMEPHOM JBHXKCHHH OpyCKa I10
MOBEPXHOCTH JIOCKH, OIPEACIUTh BCIMYMHY CHIIBI TPCHHS CKOJBKCHHS, a TaKKe
3aBHICHT JIM 9Ta CHJIA OT IUIOIIAIA TTOBEPXHOCTH COITPHUKOCHOBEHUS TEIL.

4. TlpuBecTn OpPYCOK B YCKOPEHHOE JBIIKCHHUE, JCHCTBYS Ha HETrO CUJIOW, OOJIbIICH
MOJIYJISl CHIIBI TPEHHSI CKOJIBKCHHS. VI3MEPHUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. M3meputh maccy Opycka.

6. ITo mory4yeHHBIM JTaHHBIM BBIYHCIUTH MOIYJIb MAaKCHMAJIBLHOTO YCKOPECHHS OpycKa

Fynp B Fmp .

m

o dhopmyne a =
7. Onpenenutb KO3)PUIUEHT TPEHUS CKOJIbKEHUS, UCTIONb3Ys (POPMYITY Fog = 4V

8. IloctaButh Ha MEpPBBIA OPYCOK BTOPOM TaKo# K€, YBEIUYMB TEM CaMbIM CHUITY,
HEePIEHINKYIISPHYIO TOBEPXHOCTH CONTPUKOCHOBEHUS TeNa U CToJa (CUIla JaBJICHHUS).
N3mepuTh MaKCUMaJIbHYIO CHIIy TpeHUs MoKosA. OnpenenuTs 3aBUCUT JIH
MaKCUMalbHOE 3HAUEHHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JABJICHUS.

L T
i

9. JlaHHbI€e ONBITOB U PacyeToOB 3aMucaTh B TAOJIHUILY:

Cunia
N = = Macca | Moayas | Koddppunuent
0 Tp. Tp. Fom: | Py | N, | Opycka | yckopeHust TpeHus
ONBITA | [oxon KObACHRA AL 2
0H0 ) CKOJI He ) H H H m, Kr a, Mm/c CKOJIbKCHUA 1
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10. CpaBHUTH pe3yAbTaThHl U3MEPEHUI U CETATh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

UTo Ha3BIBAIOT CUJIOW TPEHUS U CHJIOW YIIPYrocTu?

Kakune Buapl CHIIBI TPEHUS PA3INYaArOT?

Kaxk onpenenuTs cuity TpeHHS CKOJIbKEHHUS?

Ilokazatb Ha pPHUCYHKE HaNpaBICHUE BCEX CWJI JACHUCTBYIOIIMX Ha TENO,
HaxOASALIEr0Cs Ha HOBEPXHOCTH CTOJIA.

5. Kakoe BnusiHuEe 0Ka3bIBAET CHJIa TPEHUS HA TeJa (IPUBECTH PUMEPHI).

H~wnh e

JIABOPATOPHAS PABOTA Ne 2

Ha3zeanue nabvopamopuoin paoomer: «3ydyeHHe COXpPaAaHEHHS MeEXaHUYECKOM

JHEPrUM NPH IBUKEHUH TeJIa MO JeiicTBHEM CHJI TAKECTH U YIIPYTOCTH.
Ileny padomwi: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPIUH.
Obopyooeanue: nuHaMOMETp ¢ (PUKCATOPOM, IITATUB, U3MEpPUTEIIbHAS JUHEHKa, 2

rpy3a o 100 rp.

Pe3yabTarhi:
Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooeprcanue):

— IIK 4.1. OcymecTBisTh NHArHOCTHUKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METaJUIOPEXKYLIEro 000PYyI0BaHNUS;

MemanpeomemHbwle:

— MPII 01, MPIT 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomul o0OyuarOWulcs OO0NdCeH yMems. TUIAHUPOBATH H
BBITIOJIHATh HM3MEPEHUS Pa3IUYHBIMH HM3MEPUTEIBHBIMU TMPUOOpaMU  (IMHAMOMETD,
U3MepuTeIbHAs JIMHEHKA), OOBICHATh HAOJIOJAaeMble SBJICHUS, MPOU3BOJIUTH
MaTeMaTHYEeCKyr0 00pabOTKY pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus
DHeprus — 3To PU3NYECcKasi BETUYNHA, XapaKTePU3YIOIIasi ClIOCOOHOCTh Tela
coBepuTh pabory. O6o3nauenue — E. Enunuina uzmepenus B cucreme CU — Jlx
(mxoynb), 1 Jhx = 1H- 1m.
B MexaHuKe paccMaTpHUBArOTCs CIEAYIONIUE BUIbI SHEPTUU:
m-v?
1) kuneTnueckas sHeprus: E =

, I'IC M — Macca Tcjia, U — CKOPOCTb TCJIA.

DT0 3HEPrusi, KOTOPOHl TeJI0 00Ia1aeT BCICACTBHAE CBOETO JBIKEHUS.
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2) moTeHIMa bHas SHEPrus Tela, moAHsAToro Haja 3emureii: E=mgh, rae m — macca
Tena, g = 9,8 M/c? —yCKOpEHHUE CBOOOJHOrO MajieHus, h — BbICOTa HaJl HYJIEBBIM
YPOBHEM.

OToi sHeprued Teno o0JagaeT BCIEJACTBHE CBOETO IOJOXKEHHUS OTHOCUTEIBHO
3emiu.

Takum 00pa3zoM, MeXaHHUECKast PHEPTHUS TeJla CKIAIbIBACTCS U3 KHHETHUYECKOMN
1 IOTCHIIMAJIbHOM.

[loTeHunanbHasi JHEPrUsl XapaKTepU3yeT B3aUMOJCHCTBYIOIIUE Tela, a
KUHETUYEeCKasi SHEpTrusi — ABWXKyIIMecs Tena. M nmoreHumanbHas, 1 KUHETHYECKas
SHEPrusi U3MEHSIOTCS TOJIBKO B pe3yJbTaTe TAaKOTO B3aUMOJICHCTBUSL Tel, MpHU
KOTOPOM JICHCTBYIOITUE Ha TeJIa CUJIBI COBEPIIAOT padOTY, OTIUIHYIO OT HYJIS.

OmHuM #M3 OCHOBHBIX 3aKOHOB MEXAHUKHU SIBJSIETCS 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTHH.

Eciau HEeCKOJIbKO Tel B3aUMOJICUCTBYIOT MEXKTY COOOM TOJBKO CUJIAMH
TSATOTCHUS U CUJIaMU YIIPYTOCTH U HUKAKWE BHEITHUE CUJIbI HA HUX HE JCUCTBYIOT, TO
IIPH JTFOOBIX B3aUMOJICUCTBUAX TeJ paboTa CHJI YIIPYTOCTH WIIM CHIT TATOTEHUS paBHA

U3MEHEHHUIO TTOTECHIIMAILHOW SHEPTUH TEJ, B3ITOMY C MMPOTUBOIOI0KHBIM 3HAKOM:
A= _{Epﬂ - Epl}

Bwmecte ¢ TeM no TeopeMe 0 KUHETUYECKOU PHEPTUM paboTa TeX ke CHJI paBHA
M3MEHEHHUIO KHHETUYECKOW SHEPTUU:

A= By, _E.i;l_

N3 cpaBHEHUs BbIllIE NPUBEICHHBIX PABEHCTB BHUAHO, YTO HW3MEHEHHE
KMHETUYECKOW OJHEPruu Ted B 3aMKHYTOH CHCTEME pPaBHO MO aOCOITIOTHOMY
3HAYEHUIO WU3MEHEHHIO MOTEHUUAIBHOW SHEPTHHU CUCTEMBI TE€JI U MPOTHUBOMOJIOKHO

emy o 3uaxy: 22 ~F T T T H) o Bat Bn T Bt By

W3 s10ro cienyer, 4To CymMMa KMHETUYECKOW U NMOTEHUHUAIBHOW DHEPIUu Tell,
COCTABJISIFOLIMX 3aMKHYTYIO CUCTEMY M B3aMMOJIEHCTBYIOIIMX MEXIY cOO0O0M cuiaMu
TATOTEHUS W CWJIAMU YNOPY TOCTH, OCTAETCA ITOCTOSIHHOM. OJTO YTBEPKICHHE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS DHEPIUU B MEXAHUUYECKHUX IIpolLeccax.

3axon coxpanenusi 3Hepeuu — TPU JIOOBIX MPOLECCAX, MPOUCXOIALIIUX B
CUCTEME IIPU HEHU3MEHHBIX BHEIIHUX YCIOBUAX, €€ IIOJHAsg DJHEPrus OCTACTCs
IIOCTOSIHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM HEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXaHUYECKON SHEPTUEH.

s TOnHOM MEXaHWYECKOM JHEPruM 3aKOH COXPAaHEHUS DHEPrUUd HMEET
CIEAYIOIIEE BBIPAKECHUE: IOJIHAsT MEXAHWUYECKasl DHEPIHs 3aMKHYTOW CHUCTEMBI TeEl,
B3aMMOJEHCTBYIOIIUX CUJIAMH TATOTEHUSA U YIPYTOCTH, OCTAETCS HEU3MEHHOM.

OCHOBHOE COJEp)KaHHE 3aKOHA COXPAHEHUS SHEPIHH 3aKII0YaETCS HE TOJIBKO
B YCTaHOBJEHUHM (aKTa COXpaHEHUS IIOJIHOM MEXaHMYECKON HHEepruv, HO U B
YCTAHOBJICHUM  BO3MOXKHOCTM  B3aUMHBIX  IIPEBPALCHUN  KUHETHYECKONM U
IIOTEHIIMAJIbHOW DHEPTUHU TEJl B PABHOM KOJIMYECTBEHHOU MEpPE MPU B3aUMOACHCTBUN
TEIl.

3aKOH COXpaHEHMsI SHEPTUU PACKPbIBAET (PU3NUECKUI CMBICI OHITHS PaOOTHI.
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PaGota cun TATOTEHHMS W CHUJ yOPYrOCTH, C OJHOM CTOPOHBI, paBHA
YBEIMYEHUIO KUHETUYECKOM HHEPIHH, a C JPYrod CTOPOHBI, — YMEHBIICHUIO
NOTEHIUAIBHOW SHEPTUU TE.

CnenoBatenbHO, paboTa paBHA PHEPTUU, MPEBPATUBLICHCS U3 OAHOTO BHUIA B
IPYTOM.

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKON HPHEPIHH B MPOLECCAX C yYaCTUEM
CUJI YNPYrOCTH W TPABUTALHMOHHBIX CHUJI SIBIIIETCS OAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKU. 3HAaHHE HTOr0 3aKOHA YIMPONIAET PEHICHWEe MHOTHX 3aj]ay, MMEIOUIUX
OOJIBITIOE 3HAYCHHE B MMPAKTHUECKON KU3HH.

Mexanndeckoe ABMKEHUE HUKOT/Ia HE Ucue3aeT OecciaeIHO U HUKOI/Ia OHO He
BO3HMKAET caMo co00ii. Bo BpeMsi TOpMOKE€HHS aBTOMOOMIISI MPOU30IIIO HATPEBAHKE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIS U acdanbta. CiaeaoBaTesbHO, B pe3yibTaTe
JNEUCTBUSL CWJI TPEHUSl KUHETUYECKas »HSHEpPrusi aBTOMOOWJIA HE ucuesna, a
IIPEBPATUIIACH BO BHYTPEHHIOK SHEPTUIO TEILUIOBOIO JBUKEHUSI MOJIEKYIL.

[Ipu m0ObIX (PU3NYECKUX B3aMMOJICUCTBUSIX HSHEPTrUs HE BO3HHKAET U HE
MCYE3aET, a TOJIBKO MPEBPAIIAETCS U3 OJJHOU (OPMBI B IPYTYIO.

[TOoCKONMBKY CHIIBI TPEHHUSI UCKIIOUUTH MOJHOCTHIO HE BO3MOYKHO, TO M 3aKOH
COXPaHEHHUS] MEXaHUYECKOW SHEPTUM BBIIOJIHAECTCA B PEAJbHBIX CHUCTEMAX JHUIIb
IPUOIUKEHHO MPHU YCIOBUH, YTO CHJIBI TPEHUS MaJIbl U UMU MOKHO TIpeHeOpeyb.

X0/ PABOTHI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:

1. OnpenenuTs UEHy ACNEHUS JUHAMOMETPA U U3MEPUTEIbHOMN JIMHEHKH.

2. 3aKpenuTh TMHAMOMETp Ha IITATUBE.

3. YcraHoBUTH (DUKCATOP y OTPAHUYHMTENHHOW CKOOBI, PACTAHYTh NPYXKHUHY C
cwioit = 3,3 H, 3aTeM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.

4. I3MepuTh TUHEUKOMN JJIMHY NIPYKUHBI X.

5. [Ipukpenuts rpy3bl, NOAHATH UX TaK, YTOOBI yKa3aTelb JTUHAMOMETpPA BEPHYJICS
Ha HOJIb, OTITYCTUTb I'PYy3bl, U3MEPUTHh MAKCUMAJIBHYIO CUIIY YIPYTOCTH.

6. I3MepuTth JyIMHY NPY>KUHBI, IPU PUKPETUICHHBIX TPy3ax X;.

7. CHATHb Tpy3bl, PaCTAHYTb CHOBa NPYXXHWHY TakK, 4yTOOBl (PUKCATOp KOCHYJICS
npyKUHbL. I3MEpUTH CUITy YIIPYTOCTH NPYKUHBI.

8. OmnpenenuTh yATUHEHUE IPYKUHBI AX = X, — X1.

9. OnpenenuTh niepemMelieHue rpy3os h = Ax.

10. OmnpenenuTh U3MEHEHHWE MOTEHLUHAIBHOM JHEPTUM TNPYXKUHBI TMpu €€

pactsbkeHnu no gopmyie AE,, = —-

2
11. Onpenenuth U3MEHEHUE MOTEHIMATBLHON YHEPTUHU IPY30B MPU UX MEPEMEIICHUN
no popmyie AE,,=mgh.
12. Pe3ynbTaThl BCEX UBMEPEHUN U BBIUUCIICHHI 3aicaTh B TAOJIHILY:

|: = I‘a - oo q JIIMHA NPYKAHBI ‘ S-S # o qh = :‘ HU3MeHeHH e
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13. CpaBHUTH pe3ynbTaThl U3MEPEHHUM U CIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BUJIbI PHEPTUH CYIIECTBYIOT B MEXaHUKE?
2. UTo Ha3bIBaeTCs MOJTHOM MEXaHUYECKON dHEpTUei?
3. ChopmynupoBaTh 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH.
4. ITpu KaKOM yCIIOBUHU BBITIOJTHSIETCS 3aKOH COXPAHEHUS SHEPTUH B peabHBIX
cCUCTEMax U rnoyemy?
JIABOPATOPHAS PABOTA Ne 3
Ha3zeanue navopamopnoit pabomul: «A3mepeHue BJIAKHOCTH BO3AyXa».
Ileny paodomor: HAY4YUTHCA OMBITHBIM MYTEM OMNPEIEsATh OTHOCHUTEIIbHYIO
BJIQYKHOCTh BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJA WM JAUATUIOBBIM 3QUp, TMCUXPOMETP,
06apoTEpPMOTUTPOMETD, TICUXOMETPUYECKAst TA0THUIIA.
Pe3yabTarsi:
Dopmupyemoie 371emMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

— TIK 4.1. OcymecTBisiTh AHAarHOCTHKY HEUCIPABHOCTEM KW OTKa30B CHUCTEM
METaJUIOPEXKYLIEro 000PYyI0BaHNUS;

Memanpeomemmbwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, [TPy 12.

Ilo okonuanuu pabomel obyuarowulics O0adCeH YMems: TUIAHUPOBATh U
BBITIOJIHATh JKCIIEPUMEHTHI C TIOMOIIBIO PA3IMYHBIX H3MEPUTEIBHBIX MPUOOPOB
(mcuxpomeTp, GAPOTEPMOTHIPOMETP), MOJIB30BATHCS TICUXOMETPUUESCKOM TaOIHIIeH;
pemaTh 3aJa4d Ha OMpPEJCNIEHUE OTHOCUTENHbHOW BIAXXKHOCTU BO3yXa, OOBSCHSTDH
U3MEHEHHUE arperaTHbIX COCTOSIHUM BEIIECTBA.

Teopusa
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B armocdepe 3emnu Bcerma comepkarcs BoisHble mapbl. X comepikaHue B
BO3/1yX€ XapaKTepu3yeTcsi aDCOIOTHON U OTHOCUTEIBHOMN BIaKHOCTBIO.

AGCOMOTHas BIAXKHOCTH (p,) ONpeeNseTcss Maccoil BOASHOro mapa B 1 M’
BO3/lyXa, T.€. INIOTHOCTBIO BOJSHOIO I1apa.

AOGCOIIIOTHYIO BJIaXKHOCTb MOXKHO OIPENEIUTH 110 TEMIIEPATYPE — TEMIIEPATYPE,
IpY KOTOPOM Map, HAXOAAIMKWCA B BO3AyXE, CTAHOBUTCS HACBIIICHHBIM.
TemnepaTypy TOUKM pOCHI OINpPEAEIAIOT C IOMOILBIO TMIPOMETPA, a 3aTeM IIO
Tabmune "/{agneHue HACLIWEHHBIX NApo6 U UX NAOMHOCMb NPU  PA3IUYHBIX
memnepamypax" HaXOAAT COOTBETCTBYIOUIYIO TEMIIEPATYPE TOUKH POCHI INIOTHOCTb.
HaiineHHast IJIOTHOCTB U €CTh a0COIIOTHAS BIAKHOCTh OKPYKAIOIIETO BO3AYXA.

OTtHOcUTeNnbHAs BIAXKHOCTh ¢ IOKA3bIBACT, CKOJIBKO IPOLICHTOB COCTaBISAET
a0COJIIOTHAs BJIAXKHOCTH OT IUIOTHOCTHU p, BOASIHOTO Iapa, HACBIIIAIOIIETO BO3AYX
IIpY JaHHOU TeMIeparype:
p, ©100%

®= .

X0/ PABOTHI
IIpogheccuonanvro-opuenmuposanmvie 3a0aHus:

1. PaccMoTpeTh ncuxpomMeTp U 6apoTEpMOTUTPOMETP U ONPEACIIUTD IIKATY JEICHUS
pruOOpPOB.

Ienxpomerp: BapoTepMOTUTrPOMETP:

HUIKge 7070 Bsrcoxoe

50 ¢ 25,
aR 4

ft

2. IlpoBepuTh HajaM4ME BOJLI B CTAKAHUYMKE IICHXPOMETP M MPU HEOOXOIMMOCTH
JIOJIUTH €€.

3. OnpenenuTh TeMIIepaTypy Cyxoro TepMoMeTpa.

4. OnpenenuTh TEMIEPATyPy CMOYCHHOTO TEPMOMETPA.

5. OmnpenenuTh OTHOCHTEIBHYIO BJIQKHOCTb, TMOJB3YSICh TICUXPOMETPUUECKON
Ta0IUIIeH.

6. OnpenenuTh OTHOCUTEIHHYIO BJIQKHOCTD M0 OAPOTEPMOTUTPOMETPY.

7. Ucnonb3ys Ttabmuuy “/laéneHue HacvlyyeHHbIX NAPO8 U UX NIOMHOCMbL NpU
PA3IUYHBIX memnepamypax”, ONpeneanuTb MIOTHOCTh HACBIIIEHHOTO BOASHOTO Mapa
(mpu Temneparype t..).
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8. Onpenenuth aOCOMIOTHYIO BIQKHOCTD 1O opMyse p =

100%

9. Pe3ynbTaThl H3MEPEHUI 3aMKcaTh B TAOJIHUILY:

IHoka3zanue Pa3nocTn OTHOCHTEIb- OtHocurenn- | IlnoTHOCTh | ADCOJIOT-

TepMoOMeTpa NOKAa3aHui Has Hasl BJA)KHOCTh | HACBIIIEH- | HAsl BJIAXK-
CYX0ro | cMo4e | TepPMOMETPOB | BJIAKHOCTH BO3/1yXa Mo HOTO Napa, | HOCTh p, i3
t1, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMOrur- Pus % "

t,, °C ncuxpomerpy | pomerpy ¢,% "
9%
10. CpaBHUTH pe3yNIbTATHI U C/IETIATH BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro HaspiBaeTca ucnapeHuem™m, KoHuaeHcauuen? I[louemy npu ucnapeHun
TEMIIEPATYPa KUIAKOCTH IIOHUKAETCS?

2. Kakoii map Ha3pIBalOT HACBIIIEHHBIM? Kak epeBECTH HEHACHIILICHHBIN 1ap B
COCTOSIHHE HACBIIICHUS?

3. M300pa3uTh Ha pPHUCYHKE JAMHAMUYECKOE PAaBHOBECHUE MEXAYy MapoM U
KUIKOCTBIO.

4. IloueMy mOKa3aHMs BJIAXHOIO TEPMOMETpa IICUXPOMETpPA MEHBUIE
NOKa3aHU cyxoro tepmomeTpa? IIpy KkakoM yCIOBUM pPa3HOCTh MOKA3aHU
TEPMOMETpa HanboJIbIIas?

5. Cyxo#l U BIaXXHBII TEPMOMETPHI NICUXPOMETPA MOKA3BIBAIOT OJIHY U Ty XK€
Temneparypy. KakoBa oTHocUTENbHAs BIIaXKHOCTh BO31yXa?

6. Uto Ha3bIBaroT TOUKOM pockl? [Ipu kakoi Temmneparype BeIIAAET poca, eCiu
JaBjieHuEe BOASHOTO napa B Bo3ayxe 1706 Ila.

7. Ilouemy mocie »apKoro AHs poca ObIBaeT 6oJiee 0OubHA?

JIABOPATOPHAS PABOTA Ne 4

Haszeanue nadopamopuoin pabomei: «3mepeHne NOBEPXHOCTHOIO HATSKEHMS
KUIKOCTH.

Ilenwv pabomur: HayduThes ONPEAENATh KO3PPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.

Obopyoosanue: BeCbl C pa3HOBECAMH, IITATUB, WITAHTCHIUPKYJb, JTUHEHKA
U3MEpUTEeIbHAsI, KoJ0a KOHWYECKas, CTaKkaH, CTakaH C BOJOW, BOpPOHKaA
KOHycooOpa3Has wiu OrpeTKa ¢ KpaHOM, TpyOka pe3nuHOBasi C KpaHOM U
CTEKJSIHHBIM HAKOHEYHUKOM jauaMeTpoM 3—4 MM, coCyd € BOJOH,
KamuJspHas TpyOKa.

PesyabTarsl:

Dopmupyemoie nemeHmol IIK (npogheccuonanvno-opuenmuposannoe

cooepicanue):
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— IIK 4.1. OcymecTBisITh OUAarHOCTHKY HEHUCIPABHOCTENM M OTKa30B CHUCTEM

METAJIIOPEXKYIIETO 000PYOBaHMUS;

MemanpeomemHble:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.

— [IPO 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, [TPy 09, I1Py 12.

Ilo oxonuanuu pabomwvr obyuaowulicss 00dHCEH yMemb: IIAHUPOBATb U
BBIIIOJIHATh JKCHEPUMEHTBl 1O ONPEJEICHUIO MOBEPXHOCTHOIO HATSHKEHHS BOJBI,
MPUMEHATh MOJYYEHHbIE 3HAHUS N0 (QU3HKE 1 OOBSICHEHUS HAOII0JAEMbIX
ABJICHUH, TPOU3BOJUTH MAaTEMATUUYECKYyI0 OOpa0OTKY IOIYyYEHHBIX pEe3yJIbTaTOB
DKCIIEPUMEHTA U ITOIPEIIHOCTEN U3MEPEHUSL.

Teopusa

Monekynapl  TTOBEPXHOCTHOTO  CIIOS  JKUJKOCTH  00JIaaloT  U30BITKOM
MOTEHIIMATIBLHOM YHEPTUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIINXCS BHYTPH
xuakoctu. Kak u mobas MexaHWuyeckasi CucTemMa, OBEPXHOCTHBIM CIION KUJKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 32 CUET YMEHBIIICHUS 3TOU
SHEPIUU MOJIEKYJISIPHBIE CHJIbl — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIOIIaab  CBOOOJHOW TOBEPXHOCTH >KHIKOCTH S Ha
BenMunHy AS:

A = 6AS.

Kosddumment mnponopuuoHanbHOCTH 6  Ha3biBaeTcs  KOAGOUIIMEHTOM
MOBEPXHOCTHOTO HATSDKCHUS JTAHHOU XKUAKOCTH. V3 mpuBeeHHOM BhIlIe (HOPMYIIBI
BUJTHO, YTO OH YHCJICHHO PAaBEH CHJIE TTOBEPXHOCTHOTO HaTshKeHUs F, neiicTByromei
HA €IWHUILY JUIMHBI JIMHWUW, OTPAaHUYMBAIONIEH KaKyro-IMOO 4YacTh CBOOOIHOM
MTOBEPXHOCTH JKUJIKOCTH:

F
=

[ToBepXHOCTHOE HATSIKEHUE JKUJIKOCTU 3aBUCHUT OT TPHUPOIBI TPAHUYHBIX CPEJI
U TEMIIEPATYPhI KUJIKOCTH.

[ToBepXHOCTHOE HATSXKEHHE MOXKHO OINPEASIUTh Pa3INYHBIMH METOIaMHU:
METOJIOM OTPBIBA KameJIb U METOIOM TIOJTHATHUS KUAKOCTH B KaIMILISIPE.

1) Meton oTpbiBa Kamneb. ,

JIns M3MepeHus ITHM METOOM COOHMpPAalT YCTAaHOBKY IO | L;;
PHUCYHKY. ’
Hanusator JTUCTUIUTAPOBAHHYFO WITH XOPOIIIO E:_g,%@ﬂ;
IPOKUITYEHHYIO BOJY M C TIOMOIIBIO KpaHAa PEryIupyrT e ’ [ |
BBITCKAHUE TakK, 4TOOBI BOJA OTHAENLHBIMHM KaIUIIMU Najana B |
MOJCTABICHHBIM cTakaH. [Ius Kaluld SKUIKOCTH B MOMEHT €€ |
OTpbIBa OT KOHIIa TpyOKH cwiioi F Oyaet Bec karmu:  F = mg;
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JIMHWA, OrpaHnYMvBaronias CB06OI[Hy}O ITOBCPXHOCTb KHUIKOCTH, — JJIHWHA
OKPYKHOCTH LICHKHU KaIlJIM:

l=nd,,.

_mg_ Mg
Orcrona o = ad,, WIA C = nd,
rjae M — macca BBUIMBIIIEHCS BOABI, § — YCKOPEHHWE CBOOOIHOTO TaJIeHUsI, N — YHCIIO
Karejb BoJbl, 0, — BHYTPEHHUH IHaMEeTpP CTEKISHHON TPYOKH.

2) MeTtoa oIHATHS KUIKOCTH B KalTUJLIAPE. _

[Ipn wu3MepeHWHW, KaNmWUIIPHYIO TPYyOKY OIYCKAlOT B
CTakaH C BOJOH M H3MEPSIOT BBICOTY IIOJHATHS BOJBI B
karmuispe. JKUIKoCTh MOJHUMACTCS B KaMJUIAPE JIO TeX IO,
MOKa CHJIA IOBEPXHOCTHOTO HATSHKCHHUS HE YPAaBHOBECHT CHITY h
TSOKECTH, JCHCTBYIOIIYIO HA IMTOHATYIO BOJY:
F = Fm}wfc:
’ pd*hg
ond = 4 |
_ phod
Orcroma © = 4

rae p — MIOTHOCTh KUIAKOCTH, ( — MOAYJIb YCKOPCHM: CBO6OIIHOFO IHaacHus:A, h -
BBICOTA IMOAHATHA ) KUAKOCTH B KAIIUJIIIAPC, d- AUaMCTP KallMJIIpa.

X0 PABOTHBI

| cioco6: kanenvnbii
IIpogpeccuonanvro-opuenmuposarnmule 3a0aHUL.
1. PaccMOTpeTh MIKaIbl U3MEPUTEIIBHBIX TPUOOPOB, OMIPEACIIUTD LICHY JISJICHHUS.

2. Onpenenuth Maccy mycroro crakana 1o 0,01 r.

3. H3MepuTh BHYTpPEHHUH JOHaMETp CTEKISHHOW TPYOKH INTaHTCHIUPKYJIEM.
Beruncnuts nuametp mieiiku kamiu  d,,,. = 0,9 d.

4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTaHOBUTH MPUOOP TaK, YTOOBI CTEKIISTHHAS
TpyOKa, U3 KOTOPOU BBITEKAET BOJIA, ObLJIa CTPOTO BEPTUKAJIBHA.

5. 3akpeITh KpaH, HATUTH Boay. [locTeneHHO OTKpbIBas KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJIa BbITEKasa OTAeIbHBIMU KaruisiMu (30 — 40 kanenb B MUHYTY).

6. [logcraBuTh MO TPYOKY MyCTOM cTakaH U oTcuuTath B 100 kamens.
7. OnpeenuTh Maccy CTakaHa ¢ BOJOW, BBIYMCIUTh MAcCy BObI
ms; =M, —Mmjy.
8. BoruncnuTh MOoBEpXHOCTHOE HATSKEHUE BOJIBI 110 hopMyIie:
mg

9. BBIYMCIUTH OTHOCUTEINIbHYIO MOTPEIIHOCTh U3MEpPEHUH 1o popmyie:
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10. Pe3ynbTarsl u3BMEpeHUd U BHIYMCICHUN 3aTUcaTh B TAOJIUILY:

= Ko3¢punuent
S 2 = 2 52 MOBEPXHOCTHOIO = 4
[ag]
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Il cnoco6: kanunnapmuori

IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUA.

1. PaccMoTpeTh MIKaabl K3MEPUTEIIBHBIX IPUOOPOB, ONIPEACIIUTh IICHY JICJICHHUS.

2. I3aMepuTh TraMeTp Kanujuispa IMTaHTeHITUPKYJIEM.

3. Cobpath yCTaHOBKY 1O pUCYHKY. OMyCTUTh KallWJUISAP B BOAY U U3MEPUTH BBICOTY
e€ MOAHATHUS B Kammuisipe (JIMHENHKOM) HaJl TOBEPXHOCTHIO BOJIBI B CTaKaHE.

_ phgd

4. BEIYucauTh TOBEPXHOCTHOE HATSHKEHUE BOJIBI IO hopMyJie: 6 = A

5. CpaBHUTH pe3yNbTaTbl U3MEPEHUN C TaOJWYHBIM 3HAYEHUEM IOBEPXHOCTHOTO
HATSDKEHUS U ONPENEIINTh OTHOCUTENIBHYIO IIOTPEIIHOCTb.

6. Pe3ynpTaThl M3MEpeHUI M BBIYMCIICHUH 3aMMcaTh B TAOIHILY:

> o Koappuuuenr
S e S 2 3 =
=2 S g 2 MOBEPXHOCTHOIO 2 2
= = S HATSIKEHUSI 25
® S
< )= = = 8™ = = s
25| o225 | 252|583 = T:  EES
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7. CpaBHUTH pe3yJIbTATHI U CIIETATH BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto Takoe NOBEPXHOCTHOE HATSKEHUE?
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Kak u riae npuMeHsieTcst MOBEpXHOCTHOE HATSKEHHUE.

Ha uto neiicTByeT cuiia MOBEPXHOCTHOTO HATSHKEHUS M KaK OHA HampaBiieHa?

[Touemy MOBEPXHOCTHOE HATSHKEHHUE 3aBUCUT OT BUA KUJIKOCTH?

N300pa3uth Ha pUCYHKE MOJIEKYIY KUIKOCTH Ha TOBEPXHOCTH TBEPAOIO Tela

JUTSL clTydasi CMauMBaHUs M HE CMauuBaHUs. YKa3aTh KpaeBOMl yroJ.

6. Uro Takoe kamwuisip? M300pa3uth XKUAKOCTh B KamWuisIpe MJisl Cliydas
CMa4yMBaHUA U HE CMaYUBaHMUS.

7. TloueMy >KMIKOCTH UCHAPSIOTCS JIETUE, YEM TBEpAbIE Tena?

bk wn

JIABOPATOPHAS PABOTA Ne 5

Ha3zeanue nabopamopnou paoomer: «A3ydyenue 3akoHa Oma JJi y4yacTKa Henu

NPH N0CJIeJ0BATEJIBbHOM COeIMHEHUH NPOBOIHUKOB.

Ilenv pabomoer: HaydUTbCS COCAMHATH MOTPEOUTENN Pa3IUYHBIMU CIOCO0aMH,

ONBITHBIM ITYTEM MPOBEPUTH 3aK0H OMa.

Obopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTUM, PE3UCTOPBI, aMIEPMETD,

BOJIbTMETP, PEOCTAT MOJ3YHKOBBIM, KIIFOY, COEIUHUTEIIbHBIE POBOJA.
PesyabTarhl:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):
— IIK 4.1. OcymecTBisTh NHArHOCTHKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METaJUIOPEXKYLIEr0 000PYI0BaHNUS;

Memanpeomemmbwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHtule:

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuwanuu pabomol obyuarowulicss OO0JCeH yMemb. COCTABISATH
ANEKTPUYECKHE 1€MW,  IUIAaHUPOBATh M TPOBOAUTH H3MEPEHUS  PA3IMYHBIMU
M3MEPUTENbHBIMA  NPUOOpaMu  (aMIEpMETp, BOJBTMETP), MPOU3ZBOAUTH pacueT
AIIEKTPUUYECKUX IIeTeld MpH PA3IUYHBIX CIOCO0AaX COENMHEHUs MOoTpeduTenei u
UCTOYHUKOB DJIEKTPUUECKOTO TOKA, MPOU3BOJIUTH MATEMAaTUYECKyI0 00pabOTKy
NOJyYEHHBIX PE3yIbTaTOB SKCIEPUMEHTAa W TMOTPEIIHOCTEH; peliaTh 3aJayd Ha
OTpeieNIeHHE CUJIbl TOKA C MCIIOJIb30BaHMEM 3aKOHOB OMa /Jid y4acTKa LeTH.

Teopus

DJIEKTPUUECKUI TOK — YMOPSAOUYECHHOE JBWKEHUE 3apsKEHHBIX YacTull. J[is
TOTO YTOOBI B TMPOBOJHHKE BCE BpPEMs MPOTEKalT JJICKTPUUYECKUNA TOK, B HEM
HEOOXOJAMMO TOMJEPKUBATh TOCTOSHHOE JJICKTPUYECKOE TI0JIE C  IMOMOIIBIO
HMCTOYHUKA TOKA.
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OCHOBHBIMH XapaKTCPUCTUKAMH  JJICKTPHUYCCKOI'O TOKa B IHOCIIHM SABJIAIOTCA
HAIIPSKCHUC, CHJIa TOKaA, COIIPOTHUBJICHHC. 3aBUCHUMOCTbD MCIKIOY OTHUMH
XapaKTCPUCTUKAMHU YCTAHABIMBACT 3aKOH Owma:

U

= —.

R
[ToTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, MPOBOAA U T. M. — OO0JAJAIOT ONPEAEICHHBIM

CONPOTUBJIECHUEM, TOITOMY KX YacTO Ha3bIBAIOT  «IPOBOJHUKAMHU»  WIIU
pe3ucTopamu.

OOBIYHO dJIEKTpUYECKass I1eMb COCTOUT U3 HECKOJbKHX PE3UCTOPOB,
COCIMHEHHBIX TIOCIIEIOBATENIBHO, MapaieNbHO WK cMmenianHo. ComnpoTUBIECHUE
ATOr0 PE3UCTOpPA HA3bIBAIOT KBUBAJICHTHBIM OOIIEMY COMPOTHUBIICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIOIIUX 1IETIb.

CxeMa IIOCJIEIOBATEILHOTO COSAMHEHUS MPOBOJHUKOB BBITIIAIUAT CIACAYIOIIAM

oOpazom:
R1

R2
R3

[Ipn mocnegoBaTeNbHOM COCIMHEHHHM BCE BXOSIIME B HETO MPOBOAHUKHU
COCIMHSIIOTCS JPYT 3a JPYroMm, T.€. KOHEI[ MEpPBOTO IMPOBOJHUKA COCIUHSIETCS C
Ha4yaJIoM BTOPOTO.

Cuna Toka B JIFOOBIX YacTSAX IIENMU OJHA M Ta ke (00 dTOM CBHUIIETEIHCTBYIOT
MOKa3aHUs aMIIEPMETPOB):

I - I 1= I 2-
o Ecnu gyepe3 oguH NpoBOJHUK MTPOTEKAET TOK, TO OH MPOTEKAET M YepPe3 BCE

OCTaJIbHBIE.

o Ecnu xoTs 661 Ha OTHOM MPOBOJITHUKE OTCYTCTBYET TOK, TO OH 00S3aTEIHHO

OTCYTCTBYET M Ha BCEX OCTATbHBIX.

[Ipu mOCnEeOBATENPHOM COEAWHEHUHU COIPOTUBIICHUN PE3YJIbTHUPYIOLIEE
HaIMpsHKEHUE PAaBHO CyMME HAIPSKEHHU Ha y4acTKax:

U= U, + U,

Pesynprupyromee  COMPOTHBICHHWE  TOCIEAOBATEIbHO  COCIMHEHHBIX
noTpeOuTeNie paBHO CyMME COMPOTHUBIICHUIN MOTPEOUTEIICH:

R= R, +R,.
CoIpoTHBIEHUE nemu R, COCTOSIILEH U3 N OMHAKOBBIX JIAMIIL,
comnpotuBiienneM Ry Kaxast, B N pa3 00JIbIIe CONPOTUBIICHUS OJHOU JIAMITBI:
R =R 1 * M.
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X0/l PABOTHBI

1. CocTaBuTH QJICKTPUYICCKYIO LICIIb ITO CXCMC!

A

A R R R3 B

I ——

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.

2. PaccMOTpeTh MIKaIbl M3MEPUTENBHBIX IPUOOPOB, ONMPEACTUTD IIEHY JCICHNUS.

3. IIpoBepuTh 3MEKTPUUECKYIO IIETb, IEMb 3aMKHYTh M H3MEPHUTh HAIpPsDKCHUS Ha
KaKIOM pesuctope. JlIsi 3TOro MNPUKOCHYTHCS HAKOHEYHHKAMU IPOBOJOB,
MPUCOEIMHEHHBIX K 32KMMaM BOJIBTMETP K KJIEMMaM KaKJIOTO PE3UCTOPA.

4. 3MepuTh HanpspKEHUE Ha KOHIAX BCEH IpyIIibl pe3uctopoB (ydyactok AB), nenb

Pa30MKHYTb.
5. [Mposeputs cooTHOMIEHUS (U = Upac; Upace = U + U, + U3) 1 cienath BBIBO.
6. Beraucimnts ob11ee COTNIPOTHUBJICHUE IIPOBOHUKOB, COCTMHEHHBIX

IOCJICI0BATEIBHO, PA3IMYHBIMU CIIOCOOAMHU:
_u _
Rio6u = % n Rzpm = R1+ R+ R3

U

R206u¢

7. Tlo dopmyne | = BBIYUCIUTh CUly TokKa. CpaBHUTH €€ C IOKa3aHHEM

aMIIEpMETpa U CAENaTh BbIBOJ.
8. Pe3ynbraThl n3MepeHni U BEIYUCICHUHN 3aMKicaTh B TAOIUILY.

Conporusienne Hanpsizkenue Cuna Toka
= =
= = = o o = =)
S 18 |8 [T 1% 1al=ia] e |2l S|
S o S 5 g S 53 = = = | | =2 2 g
e x (nd S - D —_— —_—
¥ | >

9. CpaBHHTH pe3yIbTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

1. Kak BKIIOUEHBI BBIKJIIOYATENh, OaTapeiika W JaMmroyka B KapMaHHOM
donapuxe? N300pazute cxemy.

2. M3o0pa3uth  y4acTOK  LENU  COAEpXKAIIMM  JIaMIlbl,  COEAMHEHHBIX
MOCTIEIOBATENBHO. [ 1€ MPUMEHSIOTCS] TAKUE CXEMBbI?

3. Ilokasarp Ha cxeme, KaK MOJKIIOYUTH aMIIEPMETP U BOJBTMETP K PE3UCTOPY.
Kak MOXHO onpeenTh CONPOTUBIIEHUE PE3UCTOPA IO UX MTOKA3aHUIM?
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JIABOPATOPHAS PABOTA Ne 6

Haszeanue nabopamopnoii pabomer: «A3ydenune 3akona Oma Ajsl yyacTka uemnu

NPy NAPALIeIbHOM COeITHHEHNUH ITPOBOIHUKOB).

Ilenvy padomwr: HAYyUUTHCS COCIMHATH MOTPEOUTENM PA3JIMYHBIMH CIIOCOOAMH,

ONBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Oobopyoosanue: WVCTOUYHUK DBJIEKTPUUYECKOM HHEPIrUH, PE3UCTOPBI, aMIEPMETP,

BOJIBTMETP, PEOCTAT MOJI3YHKOBBIH, KIIFOY, COEAMHUTEIBHBIE TPOBOJA.
PesyabTarsl:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):
— TIK 4.1. OcymecTBisiTh NHAarHOCTHKY HEUCIPABHOCTEM U OTKa30B CHUCTEM

METAJIOPEXKYIIETO 000PYIOBaHMUS;

MemanpeomemHble:

— MPIT 01, MPIT 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmuule:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, 1Py 09, ITPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWuULCcs OOJNXHCeH YMemb. COCTaBIAThH
ANIEKTPUYECKHE LENH,  IUIAaHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
M3MEPUTENIbHBIMA  NPUOOpaMu  (aMIEpMETp, BOJBTMETP), MPOU3ZBOAUTH pacueT
AIIEKTPUYECKUX LENeH MNpu pa3iuyHbIX Ccroco0aX COeIMHEHUs MOTpeOuTeneil u
MCTOUYHUKOB DJICKTPUYECKOTO TOKAa, MPOU3BOAUTH MAaTEMaTHUYECKyI0 OOpabOTKy
[OJlyYEHHBIX PE3YJITATOB HKCIIEPUMEHTA M IOIPELIHOCTEN W3MEpPEHUs; pelaTh
3aJ]a4d Ha OIPENEICHUE CUIIBl TOKA C UCIOJIb30BaHMEM 3aKOHOB OMa s y4acTka
LENH.

Teopus
DJIEKTPUUECKUI TOK — YMOPSAOUYECHHOE JBMKEHUE 3apsKEHHBIX YacTull. J[id
TOro 4TOOBl B TIPOBOJHHMKE BCE BpEMS MPOTEKald SJEKTPUUYECKUA TOK, B HEM
HEOOXOJUMO TOJJICPKUBATh TIOCTOSIHHOE DJIGKTPUYECKOE TI0JIE € TOMOIIBIO
HMCTOYHHKA TOKA.
OCHOBHBIMHM XApPAKTEPUCTUKAMH DJICKTPUUECKOTO TOKAa B ILENU SBJISIOTCA
HanpsHKEHHUE, CUjla TOKa, CONPOTUBIICHUE.

3aBUCHUMOCTbD MCIKAY 9TUMHU XAPAKTCPUCTUKAMHU YCTAHABJIMBACT 3aKOH Owma:

U

1= —.

R
[ToTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUUECKHE JIAMITOYKH,
AJIEKTPOHArpeBaTebHbIE MPUOOPHI, MPOBOAA U T. M. — O0JAJAIOT ONPEAEICHHBIM
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CONPOTHUBJIIEHUEM, I[O3TOMY MX YacTO HAa3bIBAIOT  «IPOBOJHUKAMUY»  WIIU
pe3ucTopamu.
CxeMa napajuieIbHOTO0 COeIUHEHUS MPOBOIHUKOB BBITJISIAUT CIICTYIOIIMM 00pa3oM:

e & &

Rl R2 R3

[Ipu mapamienbHOM COECIMHEHWH BCE BXOMSIIME B HErO MPOBOJHUKUA OJHUM
CBOMM KOHIIOM MPHUCOCAUHSAIOTCS K OJHOW TOYKE LEenu A, a BTOPHIM KOHIIOM — K
Ipyrou Touke B.

Cuna TOKa B HEPAa3BETBJIEHHOM YacTH LIENMM paBHa CyMME CWJI TOKAa B
OT/ICJIbHBIX TAapajuIeIbHO COCIUHEHHBIX MPOBOAHUKaX. OO 3TOM CBUIETEIHCTBYIOT
MOKa3aHUs aMIIEPMETPOB: I=1,+ I,.

Eciau BBIKpYTUTH OJIHY JamIily, TO Apyras Jiamna IpOJOJKAET TOpeTh. ITO
CBOMCTBO HCHOJB3YIOT [IJIsi TOAKJIIOYEHHUS OBITOBBIX MPUOOPOB B MOMEIICHHH.
Hanpsxkenne Ha ydactke nenu AB M Ha KOHIAX BCEX MAPAIUICIIBHO COEIUMHEHHBIX
MIPOBOJIHUKOB OJTHO U TO ¥K€: U= U, = U,.

OO01iee COnMpOTUBIICHUE IENH MPU MapajIeIbHOM COCIUHEHUH MPOBOJIHUKOB
ompenensercs no Gopmyre:

1 1 1
— T — _I_ —
R R, R,
ConpoTuBjeHUE nenu R, COCTOSIICH 13 N OJIMHAKOBBIX JIaMII,
conpoTuBicHUEM R4 Kaxkaas, B N pa3 MEHbBIIE COMPOTUBIICHUS OJTHOM JIAMIIBI:
R=1%

n
Bo Bcex ClIy4dasdax, KOorja HYXHO HCE3aBUCHUMOC BKIIOUCHHMC M BBIKJIIOUYCHHC

AJIEKTPUYCCKUX TPUOOPOB B ICMH, HCIONB3YIOT TapaUIeJbHOEC COCIUHCHHUE
AIEKTPUYCCKUX YCTPOHCTB. VIMEHHO mapaieibHbIM 00pa3oM yCTaHABIIMBAIOT
pPO3CTKH B KBapTuUpax. Takoe MOJKIIOYCHHE IT03BOJISICT BKJIIOYATH Pa3IUYHBIC
IpHOOPHI B CETh COBEPIICHHO HE3aBHCHUMO JIPYT OT JPYyra, U MPH BBIXOJC UX CTPOS
OJIHOTO U3 HHUX ATO HE BIUACT Ha pabOTy OCTaIbHBIX.
OcHOBHBIE 0COOEHHOCTH:

o BrxiroueHne w/wiM BBIKIIOYCHHE OJIHOM HArpy3kd HE Memaer padbore

OCTAJIbHBIX.
« Bce Harpy3ku paboTaroT py 0JTHOM HAIPSHKCHHUH.

XOJA PABOTHBI

1. CocTaBUTH 3IEKTPUUECKYIO LIENb IO CXEME

-] '

D=7



Rs

IIpogeccuonanvro-opuenmuposanHule 3a0aHUA.

2. PaccMOTpeTh MIKaIbl M3MEPUTEILHBIX IPUOOPOB, ONIPEICITUTD IIEHY JCICHUS.

3. IIpoBepuTh NIEKTPUYECKYIO IICTb, IIEeNb 3aMKHYTh M MU3MEPHUTh HAIpPsSHKCHHE Ha
ydacTke AB 1 cuily TOKa B LIEIH.

4. TlepekTtounTh aMIIEPMETP U3 MATUCTPaI B Ty WIA HHYIO BETBb U U3MEPUTH CHITY
TOKa B K&XKJIOM PE3HUCTOPE.

S. IIpoBeputh COOTHOMIEHUS I pacy = 1 + 12 + I3 1 Iy = Ipacq , COAETATE BBIBOIL.

6. Beraucnuth 00II€e COMPOTHUBIICHHE MPOBOJHUKOB, COCAWHEHHBIX MapauieiIbHO,

Pa3JIMYHBIMU CTIOCOOAMU:
U 1 1 1 1

R - AB " = — 4+ — 4+ —

Tobus | Roo6y Ri Ry Ry’
R RiR2R3

206w — R1R2 + R2 R3 + R1R3 !
/. Bprauciute Hanpsbkenue 1o ¢opmyie Up,eq = |+ Rappy. CpaBHuTh €10 €
MOKa3aHUEM BOJILTMETPA U C/IeNIaTh BBHIBOJI.
8. Pe3ynbTaThl n3MepeHui U BEIYUCICHUHN 3aMKucaTh B TAOIUILY.

T.C.

ConporusjieHune Hanpsizkenue Cuiia Toka
= >
= = = /R <
S8 18 [T 1% 22123 |5 <<% %
v o 4 g g |D|D|D| =2 S | === ] & =
o e o S = T
¥ | -

9. CpaBHUTH pe3yNbTaThl U3MEPEHUH U CIIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:

1. Jlns ocBellleHUs TpaMBailHOTO BaroHa vcnodib3yercsa 10 mamrl, paccuMTaHHBIX
Ha Hanpsbkenue 120 B. Kak BkmroyeHbl 3T namnel? HampsbkeHuwe B
TpaMmBaitHoii cetu 600 B.

2. N300pa3uth yyacTOK LIETIH COJIEPIKAIIMNA JIaMITbl, COEIMHEHHBIX MapajlIeIbHO.
I'1e MpUMEHSIOTCS TAKUE CXEMBI?

3. Bocemb pe3uCTOpPOB COEIWMHWIM IO JIBa TMOCJIEAOBATEIbHO B YETHIpE
rapasuiesibHble BeTBU. HauepTuts cxemy coeiMHEeHus .

JIABOPATOPHASA PABOTA Ne 7
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Hazeanue nabopamopnou paoomer: «Omnpenenenne I/AC u BHYTpPeHHero

CONPOTHUBJICHUS UCTOYHUKA HATIPSIZKEHUSD».

Ilenv padomwi: wHayunthes omnpenensat OJC W BHyTpeHHEE COIPOTUBIICHUE

MCTOYHUKA TOKA.

Oobopyoosanue: amnepmeTp, BOJBTMETP, HWCTOYHUK DJIEKTPUYECKOHM DHEPTHH,
peoCTaT, K04, COETUHUTEIIbHBIE IIPOBOJA.
PesyabTarsbi:
Dopmupyemovie I71eMeHmbl IIK (npogpeccuonanvHo-opueHmupogannoe
cooepicanue):
— IIK 4.1. OcymecTBisTh OUAarHOCTHKY HEUCIPABHOCTEH M OTKA30B CHUCTEM

METaJUIOPEXKYIIEr0 000PYyI0BaHNUS;

MemanpeomemHble:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, TTP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl oOyuarOWUUCS OOJNdCEH YMemb. COCTaBIAThH
ANIEKTPUYECKHE UENH, IUIAHUPOBAaTh M BBINOJIHATH M3MEPEHUS  PA3IUYHBIMU
M3MEPUTEIbHBIMU nprudopamMu (ammepmerp, BOJIETMETP), IIPOU3BOJIUTH
MaTeMaTHYeCKyl0  OOpaOOTKy  MOJIyYEHHBIX  PE3yJbTaTOB  JKCIEPUMEHTa U
MOTPEIIHOCTEN HW3MEpPEHHUs;  pelllaTh 3aJayd Ha ONpENEIIEHWE CHJIbI TOKa C
HCIIOJIb30BAaHUEM 3aKOHOB OMa ISl y4acTKa LENHU U MTOJHOM LEMH.

Teopus

Bo3HUKHOBEHHE PAa3HOCTH MOTEHIMAJIOB Ha MOJOCAX JHOO0ro UCTOYHHKA TOKA
ABJISIETCSL PE3YJbTATOM pA3JEJICHUS B HEM IOJIOXKUTENBHBIX M OTPHUILATENIBHBIX
3apsAA0B. OJTO pas3felieHue NpoOUCXOAMT Orjaromapss paboTe, COBepIIaeMoit
CTOpOHHUMHM cuiamMu. CTOpOHHME CWIBl — CHJbl, JCHCTBYIOLIME IPOTHB
AJIEKTPUYECKOT0 TOJsl M BBINOJHSIOMME paboTy 3a CU€T Kakou-mubo sHEeprum,
NIOABEAEHHOMN U3BHE.

Benuuuna, u3zMmepsemas paboTOH, COBEpIIAEMON CTOPOHHUMHU CHJIAMH MpU
NepPEeMEIICHUH E€AUHUIBI TOJIOKUTENIbHOTO 3apsija BHYTPHM HCTOYHHMKA TOKA,
Ha3bIBAETCS AJIEKTPOJIBIKYIIEH cuiibl ucTouHuKa Toka (DC — &, B).

Eciu wnenb pa3oMkHyTa, TO paboTa CTOPOHHMX CHJI TpPEBpalIaeTcs B
NOTEHIIMAIbHYIO SHEPrHI0 HUCTOYHMKA Toka. Ilpu 3amkHyTOM 1Henu 9Ta
NOTEHLMAIbHASI DHEPTUsl pacxojyeTcss Ha paboTy MO NEPEMEIICHHIO 3aps/ioB BO
BHEINHEH [EeNM C CONPOTHUBIEHHEM R W BO BHYTpPEHHEM 4YacTH UENu C
CONPOTHUBIIEHUEM I,

e =IR+Ir,
T.€. & U I MO>KHO ONPEJIETUTH ONBITHBIM ITyTEM.
X0 PABOTHI
1. CocTaBUTH 3NEKTPUUECKYIO LIEMNb IO CXEME:

) '




IIpogheccuonanvno-opuenmupoganmvie 3a0aHUSL:

2. PaccMOTpeTh IIKaIbl aMIIEpMETpa U BOJIBTMETPA, ONPEICIUTD [IEHY JCJICHUS.

3. IlpoBeputhb 11eMb, 3aMKHYThH KJIIOY, TOJB3YSICh PEOCTATOM, YCTAHOBUTH CUJTY TOKA,
COOTBETCTBYIOIIYIO HECKOJBKHM JIEJIEHUSAM IIKaidbl amrepmerpa. CHIATh MOKa3aHUs
BOJIbTMETpPA U aMmIiepMeTpa. Pa3oMKHYTh LEIb.

4. TIoBTOpUTH OMBIT 3 pa3a, U3MEHSS CONPOTUBIIEHUE LENU IPH MOMOIIM peocTara.

U

5. BeuuciauTh BHEIIHUE COIMPOTHUBJICHUC LCIIN, UCITIOJIb3Y: 3akoH Oma: R = 7

6. Pe3ynbTaThl M3MEpEeHH MOACTaBUTh B ypaBHeHue & = U + Ir, onpenenuts € u I,
pelias CHCTEMbl YPaBHEHUI:

{i:ulﬂlr, e=U,+ 1y, {i:u3+|3r,
=U,+1l,r; =Us;+ I3, =U;+1r.
— Up-y _ Us-U, _ Ui-Uj
r_ = = _ &
I =15 l-13 l3—14
U,l, —U,l Ual, —Usl Uslz: —Uxl
e= 21 1l2 e= 3'2 2!3 e= 1'3 31

li—1p l2—13 l3=1y
/. Pa3oMKHYTHh Lenb M H3MEpuTh HampspkeHue U,,, Ha 3aXuMax HCTOYHHUKA
ANEKTPUYECKON SJHEPTUHU MPU PA3OMKHYTON BHEIIHEW LIETIH.
8. Bce pe3ynpTaThl M3MEpPEHUI U BEIYHUCIICHHUH 3aMKcaTh B TAOIUITY.

- =
D = Q
- = o Q) =
= Q o O ) §' ﬂ) =
= s o o = = = = = D
= | &£ 0 g |3 E g = g
&
o S = T |93 | =28 = S =
3 = 7 = g = = o = = =9
= | ¥ o o & = 9 = & ® o =
= | o %5 S = = = o & = | A v X =
= | F g 2 T = = v &= N o S om
2| = s, 5 S e e =20 | ¥ = 8 & -
S| 5 £ 2 23S |52 | dE=|0Q 2 = =5 E
o | B s 2 z 5 = 5 2z g | =X 2 2 s & _E
Zz | O =B~ -1 M S OQarado | M O & = 2D

9. CpaBHHTH pe3yIbTaThl U3MEPEHUH U ClIeTIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto Takoe BHEUIHSS U BHYTPEHHSIS 4acTy Lenu? YKa3aTh Ha pUCYHKE.
2. UYrto Takoe CTOpOHHUE CUJIbI?
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3. Tlouemy moka3aHus BOJBTMETPA MPU PA30MKHYTOM M 3aMKHYTOM KITIOUE
pa3IuyHbI?

4. Yro nazwiBaercsa DJC?

5. Yto Takoe BHYTPEHHEE M BHEIIIHEE COMPOTUBIICHUE LICTIH?

JIABOPATOPHAS PABOTA Ne 8

Has3zeanue navopamopuoi padomer: «OnupenejieHue TeMneparypbl HUTH JAMIIbI
HAKAJIMBAHUS U MOIIHOCTH, MOTPeOIIeMO JIaMIIOii».

Ileny pabdompl: wccnenoBaThb 3aBUCUMOCTh MOLIHOCTH TOKa OT HANpPsKEHUS U
Hay4YUTHCS ONPEETSATh TEMIIEPATYPy HUTHU JaMITbl HAKAJIMBAHUS .

Oobopyoosanue: JJIEKTPUYECKAsd JlaMIla, HWCTOYHHK DJJIEKTPUYECKOTO TOKa,
aMIIEpMETpP, BOJBTMETP, PEOCTAT MOJ3YHKOBBIM, KIIOY, COEAUHUTEIIbHbBIC
IpOBOJIA.

Pe3yabTarhi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe

cooeprcanue):

— ITIK 4.1. OcymecTBisATh IMATHOCTUKY HEUCIPABHOCTEW W OTKAa30B CHUCTEM

METaJUIOPEXKYLIEr0 000PYI0BaHNUS;

MemanpeomemHuwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— TIPG 06, ITP6 07, I1P6 10;

— TPy 07, ITPy 08, ITPy 09, [TPy 12.

Ilo oxonuwanuu pabomol obyuarowulicss OO0JCeH yMemb. COCTABISATH
ANEKTPUUECKHE 1ENH, IUIAaHUPOBAaTh M BBINOJHATH JKCIEPUMEHTHI C TOMOIIBIO
Pa3IMYHBIX HW3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), TMPOU3BOIUTH
MaTeMaTUYeCKyl0  O0pabOTKy  TOJy4YeHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
MOTPENTHOCTEMN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOUEHUH PAOOTAET B HKCTPEMAIBbHBIX YCIOBHSX
P TOKaX, KOTOPBIE MPEBBIIAIOT HOMHHAJIBHBIM, YTO MPUBOJUT K YCKOPEHHOMY
M3HOCY HUTH Hakaja U MPeIeBPEMEHHOMY BBIXOAY JaMIIbl U3 CTPOs, OCOOCHHO NpH
NPEBBINIEHUAX HAINPSKEHHS B ITUTAIOLIEN CETH.

[Ipyn mpomomxuTeNbHON pabOTe JIaMIlbl HaKaJWBaHUS €€ HUTh Hakajia TOoJ
BO3JCMCTBUEM  BBICOKOM TEMIEpaTypbl HarpeBa IOCTENEHHO  UCIapseTcs,
YMEHBIIIASICh B AMaMeETpe, pBeTcsa (meperopaet). UeM Bblllie TeMIEpaTypa HarpeBa
HUTH Hakamga, TeM OoJblle CBeTa H3Iy4aeT jamna. [Ipu 3TOM HHTEHCUBHEE
MPOTEKAaeT MPOLECC HCHApEeHUs HUTH, U COKPAIAeTCs CPOK CIYXObl JamIibl.
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HOBTOMy AJI1 JIaMIlI HaKaJIMBaAHUA YCTAHABJIMBACTCS TaKasA TCEMIICPpATypa HakKaja
HUTH, IIPpU KOTOpOﬁ oOecrneynBaeTCs HGO6XOI[I/IMa$I CBCTOOTHA4Ya JIaMIIbBI H
OIIPCACIICHHAA ITPOIJOJIKUTCIBHOCTD €C CJ'Iy}K6BI.

C To4KM 3peHus KJIACCUYECKOU 3JIEKTPOHHON Teopuu JBa (pakTopa: 1) yuactue
AJIEKTPOHOB B XAOTUYECKOM JIBIDKCHHMH (HApsAy C HaAIPaBJICHHBIM) M 2) HAJUYUE
COYJIapEHHI JIEKTPOTEI C MIOHAMH KPUCTAJUIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUYECKOE COMPOTUBIICHUE MPOBOIHUKA AIEKTPUUECKOMY TOKY. C yBEIHMUYEHUEM
TEMIIEpaTypbl BO3PACTa€T CKOPOCTh XAOTUYECKOIO JBHKEHHUSA, & TaKXKe YHUCIO
COYJApEeHHIl 3JIEKTPOHOB, YTO JIOJDKHO NPHUBECTH K YBEJIMYEHUIO CONPOTHBIICHHS
MIPOBOJIHUKA. ODKCIIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO JJIi METAJUIOB YBEJIHYEHHUE
CONPOTHUBIIEHUS C TEMIIEPATYPOU BBIpAXKAETCSI 3aBUCUMOCTBIO:

Rt ES Ro(l + at)

rie R, — comnporuBieHue mnpoBoaHuka npu temmneparype 0 °C, R, —
CONPOTHUBJICHUE TPOBOJHHUKA MPHU TemIepaType t, o — TepMUYecKuil KorhPuiueHt
COIPOTHUBJICHUS JAaHHOTO METAJUIA, OH IMOKAa3bIBAET HA KAKYIO YacThb W3MEHSETCA
COITPOTHUBJIEHUE MPOBOAHUKA NIpU Harpese ero Ha | °C. Y 4nCThIX METAIOB MOPSAIKA

1073

y ¥ CIINIaBOB MCHBIIIC. Yy BOHB(l)paMa, U3 KOTOPOIr'o H3IroTOBJICHA HHTH
rpaayc

y 31
uccieyemMoii mamnsl 4,8-1073 =

oc'
TemnepaTypy pacKaJ€HHOM HUTH, MOXHO ompeaeiauTb no ¢opmyne T =
Rr —Ro

R, @ CC/M H3BECTHBI e€ compoTuBlieHME R; mpu 3TOM TeMmmeparype H

conporusieHue Hutu RO npu remneparype 0 °C:

MoOIIHOCT, TOKa — BEIUMYHMHA, XapaKTepHu3ylollass, C KaKOil CKOpPOCTHIO
coBepuiaeTcs padboTa TOKa.

[Ipu 3aMbIKaHUU DJIEKTPUUYECKOW LENU Ha €€ y4acTKe C CONMpOTUBJIEHUEM R,
TokoM |, Hanpsbkennem Ha koHax U mpousBonutces pabora A

A=IUt=IRRt= L
R

BenuunHa, paBHas OTHOIIEHHIO pabOThI TOKa KO BPEMEHH, 32 KOTOpOE OHa

COBEPILAETCSA, HA3bIBAETCS MOLTHOCTHIO P

A
P=%.

U 2
Cnenosarenpno, P =1U = I°R = =

3aBucumocTh P ot U MOXKHO HcClieIoBaTh 3KCIIEPUMEHTAIBHO.
Pabota snextpuyeckoro Toka B CH Beipaxaetcs B Jkoyisax (), MOIIHOCTh
— B BarTax (BT).

X0/ PABOTHBI
1. CocTaBUTh NEKTPUYECKYIO LIETIH 10 CXEME:

| %




IIpogeccuonanvro-opuenmuposantule 3a0aHUs.

2. PaccMOTpeTh mMIKaibl M3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY JICTICHUS.

3. IlpoBeputh 1IETIb, 3aMKHYTh KIJIOY, TIOJB3YsACh pPEOCTATOM, YCTAaHOBUTH
HaWMEHBIIICe 3HAUYCHUE HaNpshKeHus. CHATH MMOKa3aHUs BOJILTMETPA M aMIIepMETpa.
Pa3zoMkHYTH 11ETIB.

4, TlocTeneHHO BBIBOJS PEOCTaTa, CHATh HECKOJIBKO pa3 MOKa3aHHsS aMIepMeTpa |
BOJIbTMETpA. 3HAUCHUSI CUJIbI TOKA BHIOMPAIOT TAKUMHU, NPU KOTOPBIX HUTH JIAMITBI HE
CBETUTCS, CBETUTCS KPACHOBATHIM I[BETOM U CBETUTCS C MAKCUMAIBHOU SPKOCTHIO.

5. Iyt Kaxa0ro 3HAaYeHUS HAPSXKEHUS ONIPEIeTUTh:

1) momHoCcTh P = U, nmoTpebnsieMyto gammoi,

U
2) conpotuBienne R, = 7| HMTH Hakala,
) Rr —Ro
3) remneparypy e€ Hakasia T = Ry

rae Ro— conpoTuBieHHe HUTU JaMIbl [IPU KOMHATHOM TeMIepaType;
0L — TEMIIepaTyPHBIH KOd(QHIIEHT compoTHBIeHus Boabdpama (a = 0,0048 K™).

B nepBoM ombITe, KOr/la TOK B LIEMM MUHMMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TEMIIEpaTypy HUTH HaKajda MOXXHO CUMTaTh KOMHAaTHOW. Ilockoibky
IIpM CBEYEHUHU JIaMIbl B TMOJIHBIA HaKal TeMIeparypa HUTH OYEHb BBICOKA (~
2000°C), To ana npuOIUZUTENBHOTO MOJCYETa TEMIIEPATypPbl MOXHO MPHUHATH, YTO
BeIMuMHa Ry M ecTh 3HaueHue CONPOTHBICHHWS HUTH Hakama, KOTopoe Oyner
IOJIy4E€HO B IIEPBOM OIIBITE.

6. Pe3ynpTaThl n3MEpeHU 1 BBIUMCICHUN 3aHECTU B TAOJIHILY.

= = <
o = = = =
® 3 = S = e O = &
S |2 | sF B |Zize |Z2E |3
) o2 v L = =
8 = = = 2= = = =2k s 2 =
= TN o - S r S & =R = =EE° > <
= L c3< I;'ECQQI:'O @ “Q.. h:bﬁ e =
E | x5 | £ EE@Z M| Ea =88 = < O
o “‘ED 2= =% 50 §=m“ E:!E; %-8-5 ;&
o o = S o= < < =3
z == = R = S & =8 =3
< % s = ° = S 8 2 9 = o )
= 3 = = = = = 2t =
@) S S = o o
@) @) B =

7. Iloctpouts rpadvku 3aBUCUMOCTH:
1) MomHOCTH, MOTPEOIAEMON JIAMIION, OT HANIPSDKEHUS HA e€ 3aKUMaXx;
2) cONpOTHBIICHNS HUTH HAKaJIa JaMIIbl OT €€ TEMIEPATYPBHI.
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8. CpaBHUTH pe3ynbTaThl U3MEPEHUN U ClIeTaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Yro Ha3pIBatOT pabOTOM TOKA, MOLTHOCTBIO TOKA?
Kakumu cnocobamMu MOYXHO ONPEEIUTh MOIIHOCTh TOKa?
3. Kak orpaxkaercs pocT TemiepaTypbl HUTH Hakaja JIaMIIbl Ha €€
CONPOTHUBIICHUE U HA BBIIEIAEMYIO B HEHl MOIITHOCTh?
B kakue BUIBI SHEPTUU MOKET MIPEBPAIIATHCS JIEKTPUUYECKASI SHEPT U ?
Jlammnbl, 200-BaTtTHass u 60 BaTTHas, pacCUYMTAaHbl HAa OJHO HAaIpPsKECHHE.
ConpoTuBIIEHHE KaKO# JIaMITbl OOJIBIIE U BO CKOJIBKO pa3?
6. Ot HarpeBaTeNbHON CIMpaln OTPE3ajy MOJOBUHY, Ipyra MOJOBHHA OCTalach
BKJIIOYEHHOW B IL€Nb. BO CKOJBKO pa3 W3MEHHTHCS BBIICIAEMOE HAa HEU
KOJIMYECTBO TEIUIOTHI (3a 1 ¢)?

N =

a s

JIABOPATOPHAS PABOTA Ne 9

Ha3zeanue naoopamopnoii paoomer: «3ydyeHue SIBJCHHS 3JIEKTPOMATHUTHOM

HHAYKIIAN.

Ileny padomwi: W3y4uTh SBICHUE YIEKTPOMArHUTHON UHIYKIIMH.
Oobopyoosanue: TalIbBaHOMETP, KATYIIKa, COCIUHUTEIBHBIE IPOBO/A, MATHUT.
PesyabTarsl:
Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):

— IIK 4.1. OcymecTBisTh NHAarHOCTHUKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METAJIIOPEXKYIIETO 000PYIOBaHMUS;

MemanpeomemHbwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

- MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarOWUICs OOAHCEH YMemb: TPOBOJUTH
HAOJIIOICHUS TJIAHUPOBATh U BBINOJIHATH AKCIIEPUMEHTHI C MOMOILBIO Pa3IMYHBIX
npuOOPOB, COCTABISATH ANEKTPUUECKUE LIETH, TPUMEHSATh MOJYyYEHHbIE 3HAHUS TI0
dusnke 151 00bsICHEHUS! HA0JII01aeMOe€ SIBJICHUE JIEKTPOMArHUTHON MHAYKIIUH.

Teopus
B 1831 r. ®apazeit 00HapY W1, 9TO B 3aMKHYTOM MPOBOJSIIEM KOHTYpPE MPH
M3MEHEHUM MArHUTHOIO TOJISI BO3HUKAET AJIEKTPUYECKUMH TOK. DTOT TOK Ha3BaJIH
MHIYKIMOHHBIM TOKOM. MHIyKIMOHHBIM TOK B KaTylIKE W3 METAJUIMYECKON
ITPOBOJIOKM BO3HUKAET ITPU BJABUTAHUW MAarHUTa BHYTPb KaTYIIKU U IPH BbIIBUTaHUN
MarHuTa M3 KaTylkd (pUC. a), a TakKe IPU H3MEHEHUH CUJIbl TOKa BO BTOPOWU
KaTyIllKe, MAarHUTHOE MOJIe KOTOPOI MPOHU3BIBAET MEPBYIO KATYIIKY (pHC. 0).
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SIBrIeHME BO3ZHMKHOBEHUS JJIEKTPUYECKOTO TOKA
B 3aMKHYTOM MpPOBOJAIIEM KOHTYpE IpM HM3MEHEHUSX MATrHUTHOIO IIOJH,
MIPOHU3BIBAIOLIETO KOHTYP, HA3bIBACTCS 27IEKMPOMAHUMHOU UHOYKYUELL.

[losiBIeHHE DIEKTPUYECKOTO TOKA B 3aMKHYTOM KOHTYpE IIPU HU3MEHEHUAX
MAarHuTHOIO I10JI, IPOHM3BIBAIOLIETO KOHTYpP, CBUIETEIBCTBYET O JCUCTBUM B
KOHTYPE CTOPOHHHUX CHJI HEDJIEKTPOCTATUYECKOM NPUPOABLI WIM O BO3HUKHOBECHUU
OJ1C uHAYKINH.

KonnuecTBeHHOE ONMCAHUE SBJICHUS JIEKTPOMArHUTHON MHIAYKIMU J1aeTCs Ha
OCHOBE ycTaHOBiIeHUs CBs3u Mexay OJC MHAyKUuMu U (PU3MUECKON BEIMYMHOM,
Ha3bIBAEMON MAarHUTHBIM IIOTOKOM.

OKcnepuMeHTanbHOe uccieaoBanne 3asucumoctd  JJIC  HHAYKOMM  OT
M3MEHEHHMSI  MAarHMTHOTO  TIOTOKAa  MNPHBEIO K  YCTAHOBICHMIO  3aKOHA
ANEKTpOMarHuTHOM  uHAyKumu: JJIC  HMHAYKIMM B 3aMKHYTOM  KOHTYpE
MIPONOPLIMOHAIBHA CKOPOCTH W3MEHEHUS MAarHUTHOTO MOTOKAa 4Yepe3 MOBEPXHOCTH,
OTPaHUYECHHYIO KOHTYPOM.

X0 PABOTHI
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUsL:

1. CobpaTp 11€TIh TaK, KaK ATO MOKA3aHO Ha PUCYHKE:

2. llepenBuras MarHuT 4epe3 MOJOCTh KATYIIKU, KaK MOKa3aHO HA PUCYHKAX a) — T),
OTMETUTH B KAXKJOM CJIy4ae OTKJIIOHEHUE CTPEIIKU ralibBAaHOMETpA.
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4. 3aMbIKas ¥ pa3MbIKas [IeTb, OTMETUTh OTKIIOHEHUE CTPEIIKH TajJbBaHOMETpA.
5. CobpaTs 11e1b, H300paXEHHYIO0 Ha PUCYHKE.

6. [lepenBuras KaTylIKy 4Yepe3 MOJOCTh APYrod KaTyIIKH, OTMETUTh OTKJIOHEHHUE
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CTPEJIKU rajbBaHOMETPA.
7. CpaBHUTBH pe3yJIbTaThl U3MEPEHUI U ClI€TIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto Ha3bIBaIOT MarHUTHBIM TosieM? YUeM OHO co3/1aeTcs M Ha 4YTO JIEUCTBYET?
2. UTo HaA3BIBAIOT SBJICHUEM DJICKTPOMArHUTHON MHIYKIIHECH?
3. UTo HA3BIBAIOT MAarHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue naoopamopnoit paoomoer: «U3ydyeHne 3aBHCHUMOCTH IepHOJA
KOJIeOAHHMII HUTAHOT0 MAATHUKA OT JJMHBI HUTH.

Ilenv pabomer: N3y4uTh 3aBUCUMOCTb NEPUO/A KOJICOAHUM HUTSHOIO MasTHUKA OT
JUIMHBI HUTH, HAYYUTHCS OIPENEATh YCKOPEHHE CBOOOJHOTO MAJCHUS C
[OMOIIBIO MAaTEMaTUYECKOT0 MasiTHUKA.

Oobopyoosanue: 1WTAaTUB C JAEpKaTENEM, IIAPUK, MOJBEIICHHbBII HA HUTU UIMHOW
okojo 1 M, mpoOka, u3MepUTENbHAas JIEHTa WM METpPOBasl JIMHEHKa,
IITAHT€HIUPKYJIb, CEKYHIOMED.

Pe3yabTarhi:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe

cooeprcanue):

— IIK 4.1. OcymecTBisTh NHArHOCTHUKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METaJUIOPEXKYLIEro 000PYyI0BaHNUS;

MemanpeomemHbwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

- MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, TIP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomul oOyuarOWulcss OO0NdCeH yMems. TUIAHUPOBATH U
OPOBOJIUTh M3MEPEHHS  C TOMOIIBI0 PA3IUYHBIX HM3MEPUTENBHBIX HPUOOPOB,
OOBSCHATH HaOMOJaeMble (PU3MYECKHE SIBJICHHS, MPOU3BOAUTH MAaTEMaTHYECKYIO
00pa0OTKy MOJYYEHHBIX PE3YJbTATOB SKCIIEPUMEHTA M TMOTPEIIHOCTEH H3MEPEHHS;
(dopMyIUpOBaThH MOHIATHE KOJIEOATEIHHOTO JIBUYKEHUS U €r0 BUIOB; pellaTh 3aa4ud Ha
HAXOXKJIEHUE MapaMeTPOB KOJeOATETbHOTO IBUKEHHUS.

Teopus
MareMaTH4eCKUM MasiTHUKOM Ha3bIBACTCS MaTepruaIbHas TOYKa,
MOJIBEIIEHHAS! HA HEBECOMOW W HEPACTSHKUMOM HUTH. MOJENBIO MOXET CIYKHUTh
TSDKENBIA IIAPUK, Pa3MEPbl KOTOPOTO BEChbMa MaJjibl [0 CPABHECHUIO C JUIMHOW HUTH,
Ha KOTOPOW OH MOJBENIEH (HE CPABHUMBI C PACCTOSIHUEM OT IIEHTpa TKECTH A0
TOYKH TTOJBECA).
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Yuénble [amunen, HproToH, beccenb M apyrue yCTaHOBWIM CIIEAYIOLIHNE
3aKOHBI KOJICOAHUSI MAaTEMATUYECKOTO MasATHUKA!

1. HGpI/IO,Z[ KOJICOAHHs MaTeMaTHYECKOTO0 MasATHUKA HE 3aBUCHT OT MacChl
MajATHHUKA U OT aMIUIUTYAbI, €CJIN YI'OJI padMaxa HC IIPCBLIMIACT 6°.

2. HGpI/IO,I[ KoJICOAHMsT MaTEeMaTHYECKOTO MasTHHKA IIpAMO IIPOIIOPITHUOHAJICH
KBaApaTHOMY KOPHIO H3 JIMHbBI MAaATHHKA H O6paTHO IMPOIIOPHHUOHAJICH
KBaApaTHOMY KOPHIO U3 YCKOPCHUA CBO6OI[HOFO ImaacHu:I.

Ha ocHOBaHMM 53THX 3aKOHOB MOKHO Hamucatbh (opmyny s Teproaa

KOJICOQHU: T=2n ‘/;: .

X0/ PABOTHI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JICJICHHUS.

2. [TocTaBuTh MITATHB Ha Kpail cTOJA.

3. 3axaTh HUTH MasTHUKA 3a CBOOOJHBIN KOHEIl MEXIY ABYMs ITOJIOBUHKaMHU
pe3aHoi MpoOKH B JiepKaTelie MTaTUBA.

4. VI3amMepuTh Npu TOMOINM INTAHTCHIIUPKYJSA IUAMETp IIapuKa, HaWTU paguyc
mrapuka rI.

5. U3meputhb qyiuHy HUTH |, HAWTH IIMHY MasTHUKA (IJIMHA MasSTHUKA CIMTACTCS OT
HIDKHETO Kpasi MPOOKH JI0 IIEHTPa TSHKECTH I1aprKa)

| = IO +1r.
6. OTKJIIOHUTH IIApUK HA HEOOJNBINION yroi, He OoJblie 10°, U OTIMYCTUTS.

7. Ilo cekyHmoMepy ONpeneuTh BpeMs, 3a KOTOPOE MasTHUK COBEPIIHI N TMOJHBIX
koJiebanuit (Hanpumep, 100 xosedanwmii).
8. BerunciauTh mepuo moaHOTo KoyieOaHuss MasiTHUKA TI0 popMyIie:

t

T=".

9. Berauciuth yckOpeHUe CBOOOTHOTO MaACHMS, 110 (hopMyJIe:
4wl

g= —

TZ
10. TToBTOpUTH OMBIT /IBa pa3a MNpU Pa3IuUHbIX AJIUHAX MasTHUKA.

11. V3 Bcex HaJICHHBIX 3HAYEHUN YCKOPEHHsSI CBOOOJHOTO TAJEHUS BBIYUCIUTH
cpeqHee 3HauYCHHE.

12. CpaBHUTH HAWJIEHHOE 3HAYCHHUE YCKOPEHUSI CBOOOIHOTO MAJCHUS C TAOJIUIHBIM U

OHpeI[eJ'H/ITI) OTHOCI/ITeJ'H)Hy}O HOFpeIHHOCTB I/I3MepeHI/I$I I10 (1)0pMYJ'Ie:
| 9 — Umaon |
o= - 100%
Qmaon

13. Pe3ynbTarhl U3BMEpEHUN U BBIYMCIICHUN 3aUcaTh B TaOJIUILY.
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14. CpaBHUTH pe3ynbTaThl U3BMEPEHUN U CAEIATh BBIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

1. Yto Takoe MexaHWYeCKUE KoJeOaHus?

2. Uto Ha3bIBAIOT aMIUTUTY0M Kosiebanuii? [lokazath e€ Ha pUCyHKe.

3. Ilokazatp Ha pHUCYHKE BHIbl MAasATHUKOB, 3alucaTh (OPMYJIbl, KOTOPHIM
pPacCUUTHIBAIOT MEPUO]T KOJIEOaHUI 3TUX MASTHUKOB.

4. Kakue xosiebaHusl Ha3bIBaIOT CBOOOJHBIMU U BBbIHYXJAEHHbIMHU? IlpuBectu
IPUMEPBI.

5. Kakue xoneOaHusi Ha3bpIBalOTCA 3aTyXaloMMU W He3aryxaromumu. [louemy
Kojebanus 3atyxarT? M300pa3uTh Ha pHUCYHKE TpaduKH 3aTyXaroumx |
HEe3aTyXarlux KojaeoaHuu.

JIABOPATOPHAS PABOTA Ne 11

Ha3zeanue naovopamopnoii paoomuet: «A3yyeHue nuHTeppepeHIun CBETA).

Ilenwv pabomur: n3yunTh UHTEP(DEPEHIINIO CBETA.

Oobopyoosanue: MBUIBHBIA pACTBOP, POBOJIOYHAS PAMKA, JIEKTPUUYECKAs JIAMIIOUKA,
UCTOYHUK 3JIEKTPUYECKON SHEPTUu JJisl MIUTAHUS JTAMIIOUYKH, COCIUHUTEIbHbBIC
MPOBO/IA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIIACTUHBI, KOMITAKT-IHCK.

PesyabTarsl:

Dopmupyemoie InemMeHmol IIK (npogeccuonanvno-opueHmupogannoe

cooepiicanue):

— IIK 4.1. OcymecTBisTh NHAarHOCTHUKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METAJITIOPEKYIIEr0o 000pYI0BaHMUS,

MemanpeomemHble:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, T1P6 10;
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— IIPy 07, ITPy 08, I1Py 09, ITPy 12.
Ilo oxonuanuu pabomvl obOyuaOWUICA OOANCEH YMemb: TPOBOJUTH
HAOJIOICHUS], TUIAHUPOBATh W BBITIOJIHITH 3KCIEPUMEHTHI, 0OBSICHATH HAOII0AaeMOe

sBiieHUe (MHTEep(dEepEeHIIMOHHAS KapTHHA);

Teopus

WNuTtepbepeniuss — sBJICHHE XapaKTepHOE JUIsI BOJH JIFOOOW TMPUPOJIBI:
MEXaHUYECKHUX, JIEKTPOMArHUTHBIX.

WuTepdepeHius BOJH — CIOKEHHE B MPOCTPAHCTBE ABYX (WJIM HECKOJIHKHX)
BOJIH, IPM KOTOPOM B Pa3HBIX €ro TOYKAX MOJYYaeTCs YCUJICHHE WM OCabJIeHHE
PE3YJIbTUPYIOLIEH BOJHBL.

st oOpazoBaHusi yCTOWYMBOM HMHTEP(HEPEHIIMOHHONW KapTHUHBI HEOOXOMMBI
KOTEpEHTHBbIE (COTJIACOBAHHbIE) MCTOYHUKHU BOJH. KOrepeHTHhIMU Ha3bIBAIOTCS
BOJIHBI, UMEIOIIME OJIMHAKOBYIO YaCTOTY U MOCTOSIHHYIO pa3HOCTh (as.

HNuTtepdepeniueit cBeTa Ha3bIBAIOT MPOCTPAHCTBEHHOE Iepepacipe/iesicHue
CBETOBOTO MOTOKA MPH HAJIOKEHUH JBYX (MJIM HECKOJBKHUX) KOT€PEHTHBIX CBETOBBIX
BOJH, B PE3yJbTaT€ YEro B OJIHMX MECTaX BO3HHKAIOT MAaKCUMyMbI, a B APYTUX
MUHUMYMbI HHTEHCUBHOCTH (MHTEPhEPEHIIMOHHAS KapTHUHA).

HNuTtepdepenueit cBeTa 00BsICHAETCS é‘?
OKPAaCKa MBUIbHBIX IIy3bIDE M  TOHKHX \
MACJISHBIX IDIEHOK HA BOJAE, XOTS MBUIBHBIA
pacTBOp U Maciio OECI[BETHBI. AN 2

CeToBbIC BOJIHBI YaCTUYHO \ ] A
OTPAXKAIOTCA OT MOBEPXHOCTH TOHKOW IJICHKH, /
YaCTUYHO MPOXOJAT B Hee. Ha BTopou rpanute /
IJIEHKK  BHOBb  IPOUCXOJUT  YaCTHUYHOE e
OTpa)KEHUE BOJIHEI. ; ‘ﬂ d

CBeTOBBIE BOJIHBI, OTPAXXEHHbBIC ABYMS
MOBEPXHOCTSIMU TOHKOM IUIEHKH, PACHPOCTPAHAIOTCS B OJIHOM HAIpaBJICHUH, HO
IPOXOJAT Pa3HbIC MYTH.

L

. A
[Ipy pasHOCTHM XOJa, PAaBHOM YETHOMY 4YHMCIy IJIMH moiayBonH [ = 2k S

HaOmrogaeTcs HTEpPEepEeHIMOHHBIN MakcuMyM, Tae k=0; £ 1; + 2; £ 3;...

HUtepbepeHITMOHHBI MHUHUMYM HAOJIOAAECTCSl TPU Pa3HOCTH XOJla, PaBHOMN

A
HEYETHOMY YKCiTy JutiH nonysond [ = (2k + 1) S

L
IlupuHa HHTEPEPEHUMOHHOR IONOCH BBIPA3UTCA COOTHOIICHHeM: AX :Eﬂ,
A d
JUIMHA CBETOBOM BOJIHBI: - EAX , uncio mojioc N, KOTOpble MBI YBUIUM,

OMPEACIIACTCS CTEIEHbI0O MOHOXPOMATHYHOCTH AJAA: N = A/AL

Korma BBITIOHSAETCS YCIOBHE MAaKCUMyMa ISl OJTHOM JUTMHBI CBETOBOM BOJHBI,
TO OHO HE BBINOJHACTCS JUIS APYruX BOJNH. [103TOMYy OCBeII€HHAs OCJIBIM CBETOM
TOHKAas IIBETHAas TMpo3payHas IUICHKA KAaKETCS  OKpalleHHOH. SIBicHme
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uHTep(EepeHIIM B TOHKUX IUIEHKaX NPHUMEHSETCA [UIsi KOHTPOJIA KadecTBa
00pabOTKH MOBEPXHOCTEM, JUIsl IPOCBETICHUS ONTUKH.

WUnTepdepeHinonHas KapTUHa — pEryJisipHOe dYepeioBaHHe oOjacTen
NOBBIIICHHON Y IOHWKEHHON MHTEHCUBHOCTH CBETA.

WnTepdepennus cBeta — MPOCTPAHCTBEHHOE IEpepaclpeiesieHue >HEPIUu
CBETOBOTO M3JIyYCHMs] IPU HAJIOKECHUM JIBYX HWJIM HECKOJIBKMX CBETOBBIX BOJIH.
CnenoBaTenbHO, B SBJICHUSAX HMHTEPPEPEHUUMU U JUPPAKIUM CBETa COOJIIOIAETCS
3aKOH COXpaHeHHs »Hepruu. B oOnactu uHTEpdEpeHLINN CBETOBAs SHEPTHUS TOJIBKO
nepepacnpenensiercs, He NpeBpamlasch B Apyrue BHUAbI 3Hepruu. Bospacranue
SHEPIUA B HEKOTOPBIX TOYKAaX HWHTEPPEPEHIIMOHHOW KapTHUHBI OTHOCUTEIBHO
CyMMapHOW CBETOBOM SHEPIUH KOMIIEHCUPYETCSI YMEHBUIEHUEM €€ B APYTHX TOUYKAX
(cyMMapHasi CBETOBasi 3HEPTUsSl — 3TO CBETOBAs DHEPTrUsl JIBYX CBETOBBIX IYYKOB OT
HE3aBUCUMBIX UCTOYHHUKOB).

CBeTyible TIOJIOCKM COOTBETCTBYKOT MAaKCHMyMaM JHEpPIMHM, TEMHbIE —
MUHHAMYMaM.

XOJA PABOTHBI
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUA:

1. ITposectu OIIBIT 1:

1) omycTUTH MPOBOJOYHYIO PaMKy B MBUIBHBIA PAcTBOD;

2) mpoHalOII0IaTh M 3apUCOBATh MHTEPHEPEHIIMOHHYIO KApTUHY B MBUIBHOHM TJIEHKE
(Ipu OCBELIEHUY TJIEHKU O€JIbIM CBETOM (OT OKHA WJIM JIAMITbI) BO3HUKAET
OKpAITMBAaHUE CBETIIBIX TOJIOC: BBEPXY — CHHHIA I[BET, BHU3Y — B KPACHBIN I[BET);

3) cnenathb BBIBO/I.

2. ITposectu OIIBIT 2:

1) c MOMOIIIBIO CTEKISTHHOM TPYOKH BBIIYTh MBUIbHBIN MTy3bIPb;

2) npoHabmoaath 3a HUM (IIPU OCBEHICHUH €ro OelbiM CBETOM HAOII0aI0T
oOpa3oBaHHE I[BETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEL; 10 Mepe YMEHbIIECHUS
TOJIIIMHBI TJIEHKU KOJbIa, PaCIIUpPsISCh, IEPEMEILAIOTCS BHU3);

3) onucaTth UHTEPPEPECHIIMOHHYIO KAPTUHY,

4) cnenatb BBIBOJ,.

3. [Iposectu OIIBIT 3:

1) TmarenpbHO TPOTEPETh CTEKISIHHBIC TUIACTUHKH, CIIOKUTh UX BMECTE M CXKaTh
NaJIbIIaMU;

2) npoHaOnofaTh UHTEPHEPEHUMOHHYIO KapTUHY (M3-3a HEUACATbHOCTH (POPMBI
COTIPUKACAIONIUXCS TIOBEPXHOCTEH MeEXKIy IUTACTHHKaMH OOpa3yroTcsl TOHYANIIHE
BO3/YIIHBIC MyCTOTHI, JAIOIIUE SPKUE Paly’KHbIC KOJbIIEOOpA3HbIE WM 3aMKHYTHIE
HENPaBUIBHOW (HOPMBI TOJIOCHI, TPH W3MEHEHWW CHJIBI, CKMMAIOIICH TUIACTUHKH,
pacrnojoxkeHue u ¢GopMa TOJOC HU3MEHSIOTCS KaK B OTPaXXEHHOM, TaK M B
MPOXOJIAIIEM CBETE);

3) 3apucoBaTh YBUJICHHbIC KAPTUHKH,

4) cnenaTh BBIBOJ.

4. TIposectu OIIBIT 4:

1) MONOXUTH TOPU30HTAIBHO HA YPOBHE IJ1a3 KOMIIAKT-JUCK;
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2) mpoHab01aTh HHTEP(HEPEHIIMOHHYIO KapTUHY;
3) onucarb UHTEPPEPEHIIMOHHYIO KapTHUHY;

4) cnenatb BBIBOJ.

5. CpaBHUTH pe3yNbTAThI OIBITOB U CAEIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
Yro HasbIBaeTcsa uHTEpdeEpeHIueii ceera?
Kaxoe ycnoBue HeoOxonumo a1 uHTepdepeHIuy cBeta’?
3. Kakoit Bux wumeeT uUHTEpPEpEHIMOHHAS KapTUHA B Cllydae MOHO-
XPOMAaTUYECKOTO cBeTa?
Kak onpenensiercs ayimHa CBETOBOM BOJHBI PU HHTEP(EPEHIINN CBETA?
[Touemy MBUIBHBIE ITy3bIPU HMEIOT PATYKHYIO OKPacKy?

N =

o s

JIABOPATOPHAS PABOTA Ne 12

Ha3zeanue nadopamopnoit pavomui: «A3yvyenne Tupakuum CBeTay.

Leny pabomer: v3yuuTh AUGpPaKIUU CBETA U OMPEECTUTH JJIMHY CBETOBOU BOJIHBI.

Oobopyoosanue: TpudOp I ONPEACICHUS JJIMHBI CBETOBOM BOJIHBI, ITOJICTaBKa IS
npubopa, AUPpaKIUOHHAS PENIETKA, MCTOYHHUK CBET (JIaMIIOYKa C MPSIMOU

HUTHIO HaKaja B IaTPOHE).

PesyabTarsl:
Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

— ITIK 4.1. OcymecTBisATh IHATHOCTHKY HEUCIPABHOCTEW M OTKAa30B CHUCTEM

METAIOPEKYIIEr0 000PyI0BaHUS;

MemanpeomemHbwle:

— MPII 01, MPIT 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmuule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITIPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obOyuarOWUICA OOAMCEH YMemb: TPOBOJUTH
HaOJII0/IeHUs], TUTAHUPOBATh U MPOBOJUTH U3MEPEHUS PA3IMYHBIMU U3MEPUTEIILHBIMU
npubopamMu; MPUMEHATH TIOJyYEHHbIE 3HaHUS MO0 (QU3NKE [ OO0BsICHEHUs
HaOII0JaeMOro  SIBJICHUS, aHAJIM3UPOBATh COCTaB dJCKTPOMArHUTHBIX W3Ty4YCHUM;
MIPOU3BOJIUTH MAaTEMATHYECKYH0 00pabOTKY MOJYyUYEHHBIX PE3YIbTATOB AKCIIEPUMEHTA.

Teopus
Hudpakauss —  sgBIE€HUE OTKJIOHEHHMS BOJHBI OT  MPSMOJIMHEHHOTO
pacnpoCTpaHEHHs] IPU MPOXOXKJIECHUU Yepe3 MaJible OTBEPCTHSI M OTMOAHUM BOJIHOM
MasblX TpensaTcTBUd. Pa3smepbl mpensTcTBuil (OTBEpPCTUI) MOMKHBI ObITh MEHBIIE
WIH COM3MEPUMBI C JJIMHOW BOMHBI. CyIIECTBOBAaHHME ATOTO SIBJICHHS (AU(PPAKIIIN)
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OTPaHUYUBACT 00JIACTh MPUMEHEHHS 3aKOHOB T'€OMETPUYECKON ONTUKHU U SBIIACTCS
NPUYUHOM TIpejiesia pa3peliaolieid CrioCOOHOCTH ONTUYECKUX MPUOOPOB.

Hudpakuust OOBICHSIETCS TEM, UYTO CBETOBBIE BOJHBI, MPUXOJAIINE B
pe3yibTaTe OTKJIOHEHHS M3 PA3HBIX TOYEK OTBEPCTHS B OJHY TOUKY Ha JKpaHe,
UHTEePOEPUPYIOT MEKTY COOOM.

Hudpakuus cBeTa HCHOJIB3YETCS B CIEKTPAIbHBIX NPUOOpPaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SBJsIETCSA AUGPAKIIMOHHAS PEIIECTKA.

JudpakiuonHas pemerka — ONTHYECKUd Mpuodop,
MPEJCTABIAIONMNA CO00M MEPUOAUYECKYIO CTPYKTYpY U3
OO0JIBIIOTO YHCIIA PETYNIAPHO PACIIONIOKEHHBIX 3JIEMEHTOB,
Ha KOTOPBIX mpoucxomuT nudpakuus cseta. [lepuon
PEIIETKH — IITPUXH C OMPECICHHBIM U MOCTOSIHHBIM IS
TAHHOU I paKkIrOHHOM peleTKH npoduiiem
TIOBTOPSIFOTCS Yepe3 OJTMHAKOBBIN MPOMEKYTOK d.

Crioco6HOCTh TU(PAKIIMOHHON PpElIeTKH pacKIablBaTh MaJarollMi Ha Hee
ny4yéKk CBeTa IO JAJUHAM BOJH SIBJISIETCS €€ OCHOBHBIM CBOMCTBOM. Paznmuaror
OTpa)kaTeJbHbIE U MPO3PAUHbIE TUPPAKIIMOHHBIE PEIIETKH.

[TapannenpHble Ty4yH, UIyLIIME OT KPAaeB COCEIHUX LIEJNEH, UMEIOT Pa3HOCTh
xogqa A= d-sinp, rae d — TOCTOSIHHAs PEMIETKM — PAacCTOSHUE MEXIY
COOTBETCTBYIOIIMMU KpPasiMU COCETHUX 1NN, Ha3bIBAEMOE MEPUOOM PEIIETKH, () —
YTOJI OTKJIOHEHUS CBETOBBIX JTy4el OT MEPIIEHANKYIISAPA K TUIOCKOCTH PEIIETKH.

[Ipu paszHOcTH XO0/Ja, paBHOW LIEJIOMY YHCIy UIMH BoJH d-sing = k'A,
HabOmoaeTcss MHTEp(EPEHITMOHHBI MAKCUMYM 71l JAHHOMW JUTMHBI BOJHBL. Y CJIOBHE

. [ 7 b 0
3npa

UHTEPPEPEHIIMIOHHOTO MAKCUMYMa BBITIOJIHSIETCS ISl KaXAOW JJIMHBI BOJIHBI MpU
CBOEM 3HaY€HUU JUGPAKIUOHHOTO YyIJia @.

VY cii0BuE BO3HUKHOBEHHUSI MAKCHUMYMa MOYKHO 3alucaTh uHave: nd =d sin ¢,
rne d — mepuoa MUGPaKIMOHHOW  PENICTKH; ¢ — YroJl, MOJ KOTOPBIM BHUICH
CBETOBOI MakcuMyM (yroJi qudpakiivm).

Tak kak yribl 1udpakium, Kak MpaBuUiIo, Majbl, TO JIs1 HUX MOYKHO MPUHSTh

a

a
sinp=tgp, a tge-= b nostoMy ni=d (B IaHHOMU pabote 31y hopmyy

HCIIOJB3YIOT AJIS BBIYHUCICHHA AJIMHBI CBETOBOM BOJIHBI).
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[TomoxeHue  CBETOBBIX  MAaKCUMyMOB  3aBUCHUT OT  JJIMHBI  BOJIHBI
MOHOXPOMATHUYECKOI0 CBETA: YeM OOJIbIlle JJIMHA BOJIHBI, TEM JAJIbIIE MAaKCUMYM OT
HYJIEBOTO.

I[Ipyu npoxoxaeHun depe3  AUGPAKIIMOHHYIO I I
pelIeTKy My4oK Oesoro cBeTa paszjiaraercs B CIEKTP. tw® @ man;ﬁ
benpii cBer mo coctaBy — CIOXHBIM. HyneBou '
MaKCUMyM I Hero — Oernas Mojioca, a MaKCUMYMBI
BBICIIIUX TOPSIKOB MPEACTABISAIOT coO00i Habop cemu
IBETHBIX TIOJIOC, COBOKYIMHOCTh KOTOPBIX HA3BIBAIOT
CIIEKTPOM

I[_I/I(bpaIZH/IOHHa}I [TGH_IGTKa
cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpakuuu umeeT HauOobIlIee 3HAUEHHUE JIJIl KPAaCHOIO CBETA, TAK Kak
JUIMHA BOJIHBI KPACHOT'O CBETa OOJIbLIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Haumensbliee 3HaueHue yria Augpakuuu i proieToBoro cBera.

[Tonmyunts AUGPAKIUOHHBIN CHEKTP MOXKHO,
UCTIONB3ysl MpUOOp i1  OINpeneseHHs] JUIMHBI
cBeToBO# BosHbI. [Ipubop coctout u3 6pycka 1 co
mkaigoi. BHusy Opycka ykpersieH crepxensb 2. Ero
BCTaBJIIIOT B OTBEPCTHUE IMOACTABKH OT MOABEMHOIO
CTOJIMKA. BpyCOK 3aKpemisioT Moj pa3HbIMH yIJIaMU
¢ noMouiplo BuUHTa 3. Bronb Opycka B OOKOBBIX
rnazax €ro MOXET NepeMellaTbcsi MOJM3YHOK 4 c
skpanoM 5. K koHIly Opycka mpuKperieHa paMka 6,
B KOTOPYIO BCTABJISIIOT AU(PPAKLIUOHHYIO PEIIETKY.

X0/ PABOTBHBI
lIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMoTpeTh 1IKajbl M3MEPUTEIbHBIX IPUOOPOB, ONPEASITUTh IIEHY JCICHNUS.
2. CoOpath yCTaHOBKY, H300paXeHHYIO Ha PUCYHKE 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JITaMITy U BKITIOUHUTH €€.
4. CMoTps uepe3 Iu(pPaKLMOHHYIO PEIIeTKYy, HAlpaBUTh MPUOOp Ha JaMIy Tak,
9YTOOBI Uepe3 OKHO 3KpaHa npudopa Oblla BUAHA HUTH JIAMIIBI.
5. DOkpaH mnpubopa YCTAaHOBUTh Ha BO3MOXHO OOJBIIEM PACCTOSHUH OT
TuGPaKIIMOHHON PENIETKU U MOTYyYUTh Ha HEM YeTKoe n3obpaxenue crektpos | u 1l
MOPSIKOB.
6. [IporabmtonaTe 0O6pa3oBaBIIKiecs Ha YEPHOM dKpaHe MU(PpaKIIMOHHBIC CIIEKTPHI [ 1
II mopsinka, Te O6auKe K e PacToararoTcsl (UOJIETOBBIC JIy4H, a JaJblIe OT Heé
KpacHbIE.
7. N3meputh 1o mkane Opycka yCTAaHOBKH paccTosiHue «D» oT skpaHa mpubopa 10
TU(PaKIIMOHHON PEIIETKH (CM. MEPBBIA PUCYHOK).
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8. Onpenenuth paccrossare OT HysneBoro aenenus (0) mkambl 3KpaHa A0 CEPeIUHBI
(G1oJIETOBOM MOJIOCH KaK CJIeBa «a@,», TaK U CIpaBa «ay» A cuekTpoB | mopsiaka
(cM. mepBbIN PUCYHOK) U BBIYUCIUTDH CPEIHEE 3HAUCHUE ).

9. Takue ke M3MEpPEHHUs BBINOIHUTH W JUISI KPacHBIX MOJIOC TU(PAKIIMOHHOTO
CIEKTpa.

10. BeruucnuTh JIMHY BOMHBI (puosieToBoro ceta ais crektpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsiakoB o dpopmye

A=d—
nb’
11. Pe3ynbTarhl HU3MEPEHUN U BBIUUCIICHHUH 3aMicaTh B TAOIHUILY.
= Buaumbie Buaumblie JlnvHa cBeTOBOM
=]
E S rPaHUIbI CIIEKTPa rpaHUIbI BOJIHBI
S c = (puosieroBoro CIIeKTpa
® | = 8 = S CBeTa KPaCHOIo CBeTa
=N s |5 | -8 g
2 4 = = 3
=" =] Q) = - = - < =
S|l | g€ | o2 |2 |5 5 |z | & 5 |2 <2
o | = TO | @ = = KN = s S = s S S = =
2| "= | | EHs = | s 2 = | = 2 g E e B
%S | B ¥ ¥ S s | 8 Z S | s |8 E = 5 s 5
= | R S ER-TE) < § =) < § =) - =7
82| 2| 3& = ) S | 3% < 5 |8 | FF SE.|ls &
) S = = S| = > =
@ S = 9 = = <~ = = =T~ e} 29
EalE s a ) SR~ I ] 3) ome | BE Sl s 5

12. CpaBHUTH pe3yabTaThl U3MEPEHUN U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HazwiBatoT qudpakiueii ceera?
2. Yto npeacrapisitor codort nudpakuus Openens u audpakius Opayarodepa?
3. [louemy HyneBoW mMakcuMyM AUGPaAKIMOHHOTO CIEKTpa Oenoro cBera — Oenas
0JIOCA, @ MAKCUMYM BBICIIMX TOPSAIKOB — HA0OP IIBETHBIX MOJI0C?
4, TloueMy MakCUMyMBbI pAacCIIOJaralOTCsS KaK ClieBa, TaK M CIpaBa OT HYJIEBOTO
Makcumyma?

7. NIPAKTHYECKHUE PABOTDI

INPAKTHYECKASA PABOTA Nel

Haszeanue npaxmuueckoii pabomui: «EMKOCTHOe CONpOTHBICHHE B IeNH
NMePeMEeHHOr0 TOKa.

Ilens pabomwt: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B IIETIH NTEPEMEHHOTO TOKa,
ONpPEeIeNIUTh NapaMeTPhI LIETH NEPEMEHHOTO TOKA, COJepKaIIei KOHEHCATOP;

PesyabTarsl:
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Dopmupyemoie InemeHmol IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):
— ITIK 5.1. IlnanupoBaTh W OCYHIECTBJSTh YMPABICHUE JEATEIBHOCTHIO
MOTYMHEHHOTO TIEpCcoHaa,
MemanpeomemHuwle:’
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHule:.
— IIP6 06, ITP6 07, TIP6 10;
— TPy 07, ITPy 09, ITPy 12.
1lo oxonuanuu pabomsi 00Oy4aOWULCS O0NHCEH YMEMb: YATATh FIEKTPUUECKUE
LENY, MPOU3BOANTH pacueT MapaMeTPOB AJIEKTPUUYECKON ILENH IMEPEMEHHOIO TOKa,
MPUMEHSTH TOJIyYCHHbIC 3HAHUS JIJ1s1 0OBSICHEHUS UCCIIEyEMOTO SIBJICHHUS.

Teopusa
B onexTpuueckord Lenu KOHJACHCATOp SBJISIETCS HAKOIMTENIEM JHEpPruu
AJEKTPUYECKOro mnouis. [Ipu MOCTOSIHHOM IIPUIIOKEHHOM HANpPSDHKEHUM TOK 4epe3
KOHJIEHCAaTOp OTCYTCTBYeT. [lepeMEHHBII TOK NPOTEKAaeT dYepe3 KOHIEHCATOp.
BenuunHa ToOka mpomopiMOHalibHA CKOPOCTH  M3MEHEHUSA  AICKTPUUYECKOTO
HANPsDKECHUS HA IUIACTUHAX KOHAEHCATOpA.

I, | AU,
Pn=0C .
o - l o 2
U o Tae C - eMKOCTh KOHJIEHCATOpA.
¢ T [Tpu Uc = Un sin ot MOJTYYHM:
o _ d | .
to = Uy O+ sin @ = @O, sin [t +90° )
£
Ua U1y
L I wC

— PEaKkTHUBHOE COIIPOTUBIIEHNE KOHJAEHCATOPA.
CpaBHuBas GopMybl UIsl TOKA U HANPSDKEHUST HA KOHAEHCATOPE, BUAUM, YTO
TOK OIeperkaeT HampsuKeHue mo ¢ase Ha yroi 90°.
PeakTuBHasg MolIHOCTH KOHJeHcaTopa, paBHas Q¢ = Uc.:l (Bap) maer Ha
CO3/1aHUE AIEKTPUYECKOTO IOJIS.

XOJA PABOTHBI
1. Ucnonb3yss MpUBEIEHHYIO CXEMy U JaHHbIE W3 TaOJUIBl MPOU3BECTH pPacyeT
HEU3BECTHBIX BEJINYMH.

I R
o —- | M
ul Uof = ¢
Hcxonnrie faHHbIEe:
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Bap | R, l,| Bap | R, I, |Bap| R, l,| Bap | R, I, | Bap | R, 1,

Ne Om | A [ Ne OMm| A [Ne [Om| A | Ne Om| A [N [OmMm| A
1 10| 2 7 7 1 13| 10| 1| 19 8 18| 25 9 1
2 8 2 8 8 2 14 8 2| 20 9 2| 26 8 2
3 7 1 9 7 15| 15 7 2| 21 7 1| 27 6 15
4 6 1| 10 6 1 16 5 1| 22 6 2| 28 7 15
5 5 2| 11 5 1 17 4 1| 23 5 1] 29| 5 1
6 4 1| 12 4| 08| 18| 10| 1| 24| 10| 3] 30| 9 1

[lens moAKIIOUEHA K UCTOYHUKY NIEPEMEHHOTO TOKa C Hanpaycenuem U =
127 B u uacmomoii 50 I'y.
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUA.

2. OHpGIIeJII/ITI) ITIOJIHOC COIIPOTHUBJIICHHUC LCIIN Z (BBIpaSI/ITB HCIIOJIB3YyA 3aKOH Oma:

_ U
1=2).

3. Paccuurarth PCAKTHUBHOC

z- Rl

COIIPOTHUBIICHUE X

4. Haiftu eMKOCTh KOHIeHCcaTopa u3 Gopmyisl X =

(BBIpA3UTH

1
27-f-C

5. Ompe/eanTh aKTHBHYIO MorHOCTh P 1o popmyme: P = I°R.

6. BBIYHCIATD PEaKTHBHYIO MOIIHOCTH Q, nemoms3ys popmyny Q = 1°X¢.

7. OnpenenuTh MOJHYI0 MOITHOCTE S 1o (hopMmyie:

H3

F

COS P = —

8. Haiitn ko pumment momHocTH 1ienu no popmyiie: :
9. Ompenenutsh yron @ (Mo Tabiuie WM Ha KaldbKyJIsATOpE), YIUTHIBas 3HAUYCHUE
MOJIYYEHHOE B II. 8.
10. Pe3ynbTarhl BEIYMCICHUN 3aMcaTh B TAOJIUILY.

dbopmyIbL:

Ne
Bapuan
Ta

N3BecTHBIC

Pacuer
BeJIMYUHDI
u | I, | R |Z Xc, | C, P, | Q, S, cos| o
B A |Om |[OmMm [Om |Mx® |Br [Bap [BA |¢ , ©

11. Cnoenatp BBIBOJI.

2. Kak onpenenuth HanpsiKEHUe, 3apsii U eMKOCTh KOHIeHcaTopa?

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCS KOHJIEHCATOPOM?

3. Kak HailTh peakTUBHOE COMTPOTUBIICHNE KOHIeHCaTOpa?
4. KakoBO Ha3HA4YCHHE KOHICHCATOPA B IEMH MIEPEMEHHOTO TOKa
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HNPAKTUYECKASA PABOTA Ne2

Haszeanue npaxkmuueckoui paoomur: «MHIYKTHBHOE CONPOTHBJICHHE B LENH
MEePEeMEHHOI0 TOKA.

Ilenv pabompr:  03HAKOMUTBHCS C PAOOTOM KaTYIIKM HWHAYKTUBHOCTH B LU
IIEPEMEHHOI0 TOKA, HAYYHUTHCSI ONPEIAECIATh IMapaMETPhl JJIEKTPUYECKON LENH
IIEPEMEHHOT0 TOKA, COACPKALIEH KAaTylIKy HHIYKTUBHOCTH.

PesyabTarsl:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe

cooepicanue):

— IIK 5.1. IlnaHupoBaTb H OCYLIECTBIATH YINPABICHUE JEATEIBHOCTHIO
[OJYMHEHHOTO NIEPCOHAA,;
MemanpeomemHble:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
- MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHule:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 09, ITPy 12.
1lo oxonuanuu pabomsi 00y4aOWUICS O0NHCEH YMEMb: YATATh FIEKTPUUECKUE
LENW, MPOU3BOJUTH PACUYET MAPAMETPOB AIEKTPUUECKON LIENM MEPEMEHHOIO TOKa,
MPUMEHSTH MOJYUEHHbIE 3HAHUS JJI11 OOBSICHEHUS UCCIIElyEMOTO SIBJICHUS.

Teopus

Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
noJie. ITO CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTyIIKH - UHAYKTUBHOCTBIO (L),
KOTOpasi 3aBUCHUT OT 4YHCIA BHUTKOB, CEpJECYHHKA, T'€OMETPHUUECKHUX Pa3MEpPOB
KATYIIKH.

L = y/I; rne y = W@ - NOTOKOCIEIIJICHUE KaTYIIIKH;
W - guciio BUTKOB KaTymky; @- MarHUTHBIN OTOK; | - TOK,
~1 Te[‘ IIPOTEKAIOIIUH 10 KaTYIIKE.
IlepeMeHHBIM TOK, MpPOTEKass II0 KaTyILIKe, CO34aeT
IIEPEMEHHBIM MAarHUTHBIA IOTOK @, KOTOPBIM, NEpeceKas
BUTKM Karyiiku, HaBoguT B HuXx JJIC camoumnaykiuu. CoriacHo npaBwia JleHua,

OJIC caMOMHIYKIIMU, TOK CAMOMHAYKLIWH MPENSATCTBYIOT NPOTEKAHUIO TOKA B LIETIH
dd ch

gy = —w— =L —.
o o d . B B :
u=u; =-g, =L—=LI —am{ewt)=wll cos{wt)=T_ sm (wt+30).

Torma dt dt
U/l = U/l = X = oL (OM) - UHAYKTUBHOE COTPOTUBJICHUE KATYIIIKH.

QL - pecakTHBHAas MOIIHOCTh KAaTYIIKH HWACT HA CO3JaHHEC MAarHUTHOTO TIOJIS.
Enunnna m3mMepeHus: peakTHBHOW MOIIHOCTH: Bap — BOJIBT - aMIIep PEaKTUBHBIN;

P - akTHBHasI MOIITHOCTB IIeTIM TIpeBpaIaercs B Terio. Enuanna m3mepenus BT;
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S - monHas MOIITHOCTH TIEMH, eANHAIA n3MepeHust BA - BoibT-ammep.
2 2
= Il' + - o
ST MOJyJIb ITIOJTHOM MOIIHOCTH.

Cos = ——
~ KO3 HWIMIUEHT MOIIIHOCTHU HOKaBBIBaIOH_[I/Iﬁ KakKasa 4acCTb HOHBGHGHHOﬁ K
’

OCIIn BHGKTpI/I"IGCKOfI MOIIHOCTH S, MMpEBpaiacTCA B ITIOJIC3HYIO MOIMHOCTD P.

X0/l PABOTHBI
1. Ucnonp3yss NpUBENEHHYIO CXEMy U JaHHbIE W3 TaOJUIbl MPOMU3BECTH PACUET
HEU3BECTHBIX BEJINYUH.

l Aot
. L
c® ik
_ | R,
HUcxonnbie jaHHbIC: O
Bap | R, I, | Bap | R, I, |Bap | R, I, | Bap | R, I, |Bap | R, l,
Ne Om | A [ Ne Om| A | Ne Om | A | Ne Om A | Ne Om A
1 2 2 7 2 1 13 2 1 19 8 1.8| 25 1 1
2 3 2 8 6 2 14 1 2 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2 21 5 1 27 2 1,5
4 5 1 10 3 1 16 3 1 22 6 2 28 3 2,9
5 3 2 11 3 1 17 2 1 23 3 1 29 5 1,5
6 1 1 12 4 28| 18 6 1 24 2 3 30 6 1,6

Ilerns moAKIIOUEHA K UCTOYHUKY TIEPEMEHHOTO TOKa ¢ Hanpsaycenuem U =
127 B u wvacmomoit 50 I'y.
lIpogheccuonanvro-opuenmuposanmvie 3a0aHUA.

2. OnpeienuTh MOJIHOE COMPOTUBIEHUE 11enu Z (BbIpa3uTh U3 (popMyIibl 3aKOHA
Owma: | = B).
Z

3. Paccuutath peakTuBHOE comnpotuBieHHe X (BbIpazuTh U3  (HOPMYJIBI:

Z=R*+X}).

4. Haiftu uHtyKTUBHOCTD L kaTymiku o popmyie: X, = 2afL.
2
5. Onpenenutb aKTUBHYIO0 MOIIHOCTH P, icnonib3ys popmyiy: P= U? = I’R.

6. BBIYHCIIHTB PEaKTHBHYIO MOLITHOCTh Q, HCTIOIB3ys BhIpakenne: Q = I°X.

7. OnpeenuThb MOJHY0 MOITHOCTH S o (hopmyre: S=U-.

COsP = c
R

8. Beruucianth k03¢ HUIUEHT MOIITHOCTH TIENH TTO0 PopMyJIe:
9. Onmpenenuth yron ¢ (Mo TaOIUIE WM HA KAJIBKYJIATOPE), YIUTHIBAs 3HAUYCHUE
MOJIYy4YE€HHOE B 1I. .
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10. Pe3ynbTaThl BEIYMCIEHUN 3aMMCATh B TAOJHILY.

e H3BecTHBIE Pacuer
BADHAT BeJINYHMHBI
Tpa ul Ll R | Z | X, Ll P[] T s cos| o
B | A| Om | OMm | Om | I'm | Br | Bap | BA | o |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakwm cBolicTBOM o00JjlagacT KaTylmIka WHIYKTUBHOCTH, W 4YE€M OHO

XapakTepuszyercs?

2. Kak HaliTu peakKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nuyaroT B LETIX ePEMEHHOTO TOKa?
4. Kakoii (hu3n4ecKkuil CMbICII COS(Q?
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8. JUTEPATYPA

OcHOBHBIE EYATHBIE U31AHUSA

1. ®dusuka : 10 kace : 6a30BbIi U yriyOJeHHBIH YPOBEHD : YUeOHUK : B 2-
x vactsx, . Yacte 1 / JI. O INenpenmreiin, A. A. bynarosa, . H. Kopuumses,
pen. B. A. OpnoBa — Mockga : bunoM. Jlaboparopus 3uanuii, 2019. — 299 c. :
rpad., puc., Tab., GoT.

2. ®wuzuka : 10 kinace : yueOHUK : 0a30BbIN U yTrayONIeHHbIN ypoBHH : B 2-Xx
gacTsax, Yacte 2 / JI. O. I'eanenmreiin, A. A. bynartosa, 1, H.Kopawmibes, —
Mocksa : bunom. JlaGoparopwust 3nanmii, 2019. — 235 c. : rpad., puc., Tadm.,

dor.

3. ®wusuka : 11 kiacc : yueOHUK : 0a30BbIN U yIiIyOJICHHBINH YPOBEHD : B 2-
x vactsax, Yacte 1 / JI. O. I'ennenmreiin, A. A. bynarosa, Y. H. Kopauibes,
pen. B. A. OpnoBa — Mockga : bunowm. Jlaboparopus 3nanuii, 2019. — 189 c. :
rpad., puc., Tadi., Gor.

4. ®uzuka : 11 kmacc : yueOHUK : 0a30BbIi U yIiTyOJIEHHBIN YpOBHU : B 2-Xx
yacTax, Yacte 2 / JI. D. I'enaenmreiin, A. A. bynatos, Y. H. Kopuunbes, pen.
B. A. OpnoBa — Mocksa : bunowm. Jlaboparopus 3manmii, 2019. — 203 c. :
rpad., puc., Tadi., Gor.
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5. AmutpueBa, B.®. @uszuka g npodeccuid W crenuaIbHOCTEH
TEXHUYECKOTO Mpouisi: yueOHUK Il 00pa30BaTEIbHBIX YUPEKIACHUN Cpesl.
npod. obpazoBanus / B. @. JImurpuena. — 8-¢ uzn., crep. — M.: Akanemus,
2020. - 447 c.: mn. — (IIpodeccuonansHoe obpazoBanue) [caiir]. — 2022. -
URL: https://academia-moscow.ru/reader/?1d=473243/ (nmata oOpaleHus:
29.01.2023). - PexxuM gocTymna: Juist 3aperuCcTpUp. MOJb30BaTeIeh

6. YueOnsiii onnaitn kypc.®@usuka // MoOuibHOE 3IEKTPOHHOE 00pa3oBaHueE:
[catiT]. — 2022. - URL: https://physics.ru/textbook/index.html (maTta
oOpamenus: 29.01.2023). - Pexxum goctyna: A 3aperucTpyp. NoJib30BaTeen
7. YueOnblii onnaiin  kypc.®uzuka 10 // MoOuibHOE 3JIEKTPOHHOE
o0pa3oBaHuUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/e3579ebe-5b73-41af-9d32-
7b303aade0f6(nara obOpamenus: 29.01.2023). - Pexum pgocryma: mis
3apETUCTPHP. NOJIb30BATENEH

8. YueOunpiii onnaitn kypc.®usuka 11 // MoOunpHOE 3IIEKTPOHHOE
oOpa3oBaHHUE: [caiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-
tb9412b5a%f6(nata obOpamenus: 29.01.2023). - Pexum goctyma: s
3aperucTpUp. NoJIb30BaTeNen

JIonmoJTHUTEIbHbIE HCTOYHUKHT

9. DnexkTpoHHbI yueOHbIM Kypc. ®Puszuka (TexHosornueckuit mnpoduip) //
JlucTaHUMOHHOE o0yueHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara oOparieHus:
24.01.2023). —Pexxum goctyma: i 3aperucTpup. MoJIb30BaTesei
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9. MPUJIOKEHUE

OcHoBHBIE {l)H3H‘leCKI/Ie NNOCTOAHHBIC (OprFJ'leHHble 3Ha‘leHI/Iﬂ)

du3nuyeckas NOCTOTHHASA Oo6o3Hauenune

YckopeHnne cBOOOIHOTO MaACHUs g
Yucao T T
I'paBuTanioHHAast TOCTOSIHHAS O
Hucmo ABoraapo Na
YHuBepcaibHas ra3oBas R
MOCTOSIHHAS

ITocrossHHast bonpiimana k

3apsi 3JIEeKTpOoHa e

CkopocTh CBETa B BAKyyme

ITnoTHOCTSE KUAKOCTEH

Kuakocrs | ILoTHOCTD, Kuakocrtnb
Kkr/m®

Boma (mpu | 1,00-10° PryTth

4°C)

['muuepun 1,26:10° Croupt

54

YucaoBbie
3HAYCHUSA

9,81 m/c?

3,14

6,67-10™ Mm%/ (kr
.CZ)

6,02-10% mop™

8,31 Ix/(momnb-K)

1,38:10% /K
1,60-10™ Kn

3,00-10° m/c

ILnoTHOCTB,
Kr/m°

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILnoTHOCTD, TBépnoe ILnoTHOCTD,
TeJI0 Kr/m° TEJ0 Kkr/m®
AnroMuHuN 2,7 10° Menn 8,9 10°
bapuii 3,5:10° Hukens 8,9-10°
Banauii 6,0-10° CauHel 11,3-10°
BucMmyT 9,8-10° Cepebp 10,5-10°
Keneszo 7,8:10° 0 1,9-10°
JIurwmii 0,53-10° Le3wuii 7,1-10°
[Munak

ILnoTHOCTH Ta30B (l'lpI/I HOPMAaAJbHBIX yCJIOBI/ISIX)

I'a3 IL1oTHOCTD, I'as

ILnoTHOCTD,

Kkr/m® Kkr/m®
Bonopon 0,09 I'ennii 0,18
Boznyx 1,29 Kucnopon 1,43

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHH S JKUAKOCTEH

Kuakoctnb Kosgduuuenr, Kuakocrno Kosgpunuenr,
MH/m MH/m
Bona 12 PtyTh 500
MpbuibHas 40 Cnoupt 22
BOJa

IToka3zaTesib npeIOMJICHUSA

BemecTBo IToxa3arean
Bona 1,33
[nunepun 1,47
CrekJio 15
Anmas 2,42
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IMoxkazanusn
BJIAJKHOTO
TepMoMeTpa,
°C

WNNRNRNNMNMNRNNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPROOWOM~NOURNRWNROOXNDOA~WNEO

0

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

0,5

90
90
90
90
91
91
92
92
93
93
94
94
94
94
94
94
95
95
95
95
95
95
95
96
96
96
96
96
96
96
96

Pa3HocTh Noka3zaHmii CyXoro u BJaKHOT0 TEPMOMETPOB, °C

1

81
82
83
83
84
85
85
86
86
86
87
88
88
88
89
89
90
90
90
91
91
91
91
91
92
92
92
92
92
93
93

IIcuxomeTpuyeckas Tadauna

1,5

73
74
75
76
77
78
78
79
80
81
82
82
82
83
84
84
84
84
85
85
86
86
87
87
88
88
88
89
89
89
89

2

64
66
67
69
70
71
72
73
74
75
76
77
78
79
79
80
80
81
81
82
82
83
83
83
84
84
85
85
85
86
88

2,5

57
59
61
63
64
65
66
67
68
70
71
72
73
68
74
75
75
76
76
77
78
79
79
80
80
81
81
82
82
82
83

57

3

50
52
54
56
57
59
61
62
63
65
66
67
68
68
70
71
72
73
74
74
75
75
76
76
77
77
78
78
79
79
79

3,5

43
45
47
49
51
54
56
57
58
60
61
62
63
59
66
67
67
68
69
70
71
71
72
72
73
74
75
75
76
76
76

4

36
39
42
44
46
48
50
52
54
55
57
58
59
57
62
63
64
65
66
66
67
68
69
69
70
70
72
72
73
73
74

4,5

31
33
35
39
41
43
45
47
49
51
53
55
56
53
58
59
60
61
62
63
64
65
65
66
67
68
69
69
70
70
71

4

26
29
31
34
36
39
41
43
45
47
48
50
52
50
54
55
57
58
59
60
81
62
63
63
64
65
66
67
67
68
68

5,5

20
23
26
29
32
34
35
39
41
43
45
47
48
46
51
52
53
54
56
57
58
59
60
61
62
63
63
64
65
65
65

6

16
19
23
20
28
30
33
35
37
39
41
43
44
43
47
49
50
52
53
54
55
56
57
58
59
59
61
61
62
63
63

6,5

11
16
18
21
24
27
29
31
33
35
38
40
42
40
45
46
48
49
50
51
53
54
55
56
56
58
58
59
60
60
61

11
14
17
20
23
25
28
30
32
34
36
38
37
41
43
44
46
47
48
49
51
52
53
53
54
56
56
57
58
58



I[aB.]'IeHl/Ie HAChIIIAIOIIMUX ITIAPOB M UX IVIOTHOCTDb IIPHA Pa3jIM4HbIX

t, °C

Oooo~Noorlh, WNEFE O

p, klla

0,61
0,66
0,71
0,76
0,81
0,87
0,93
1,00
1,07
1,15
1,23
1,31
1,40
1,50
1,60
1,71
1,82

TeMImepaTypax
3 # t, °C
4,84 17
5,22 18
5,60 19
5,98 20
6,40 21
6,84 22
7,30 23
7,80 24
8,30 25
8,80 26
9,40 27
10,0 28
10,7 29
11,4 30
12,1 31
12,8 27
13,6 33

P, klla

1,94
2,06
2,20
2,34
2,49
2,64
2,81
2,98
3,17
3,36
3,56
3,78
4,00
4,24
4,49
4,75
5,03

Py =5
14,5
15,4
16,3
17,3
18,3
19,4
20,6
21,8
23,0
24,4
25,8
27,2
28,7
30,3
32,1
33,9
35,7

YaeabHoe conporuiieHne (npu 20 °C) u temnepatypHbiid KO3QPUUHEHT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

Ps ,
Bemecrso | <10 ;nOHM "M | o, K! | Bemecrso | *10 ;n(l)dM M| a, K
x1072 Om - MM2/M x1072 Om - Mm% /M

AJIOMHUHUA 2,8 0,0042 {Huxpom 110 0,0001
Boasdpam 5,5 0,0048 ||Csunern 21 0,0037
JlaTyHus 7,1 0,001 | Cepebpo 1,6 0,004
Mensb 1,7 0,0043 [[Crans 12 0,006
Hukenun 42 0,0001 [|[KounctrauTan 50 0,00003

58




ol

sino

cosa

Tadauua CHHYCOB U KOCHHYCOB

tano

sino

coso

tana

sina

COsC.

tano

1 o

20

30

40

50

60

70

BU

90

10°
11°
12°
13°
14°
15°
16°
17°
18°
19°
20°
21°
22°
23°
24°
25°
26°
27°
28°
29°
30°

0,017
0,035
0,052
0,070
0,087
0,105
0,122
0,139
0,156
0,174
0,191
0,208
0,225
0,242
0,259
0,276
0,292
0,309
0,326
0,342
0,358
0,375
0,391
0,407
0,423
0,438
0,454
0,469
0,485
0,500

1,000
0,999
0,999
0,998
0,996
0,995
0,993
0,990
0,988
0,985
0,982
0,978
0,974
0,970
0,966
0,961
0,956
0,951
0,946
0,940
0,934
0,927
0,921
0,914
0,906
0,899
0,891
0,883
0,875
0,866

0,017
0,035
0,052
0,070
0,087
0,105
0,123
0,141
0,158
0,176
0,194
0,213
0,231
0,249
0,268
0,287
0,306
0,325
0,344
0,364
0,384
0,404
0,424
0,445
0,466
0,488
0,510
0,532
0,554
0,577

31°
32°
33°
34°
35°
36°
37°
38°
39°
40°
41°
42°
43°
44°
45°
46°
47°
48°
49°
50°
51°
52°
53°
54°
55°
56°
57°
58°
59°
60°

0,515
0,530
0,545
0,559
0,574
0,588
0,602
0,616
0,629
0,643
0,656
0,669
0,682
0,695
0,707
0,719
0,731
0,743
0,755
0,766
0,777
0,788
0,799
0,809
0,819
0,829
0,839
0,848
0,857
0,866

0,857
0,848
0,839
0,829
0,819
0,809
0,799
0,788
0,777
0,766
0,755
0,743
0,731
0,719
0,707
0,695
0,682
0,669
0,656
0,643
0,629
0,616
0,602
0,588
0,574
0,559
0,545
0,530
0,515
0,500

0,601
0,625
0,649
0,675
0,700
0,727
0,754
0,781
0,810
0,839
0,869
0,900
0,933
0,966
1,000
1,036
1,072
1,11

1,150
1,192
1,235
1,280
1,327
1,376
1,428
1,483
1,640
1,600
1,664
1,732

61°
62°
63°
64°
65°
66°
67°
68°
69°
70°
71°
72°
73°
74°
75°
76°
77°
78°
79°
80°
81°
82°
83°
84°
85°
86°
87°
88°
89°
90°

0,875
0,883
0,891
0,899
0,906
0,914
0,921
0,927
0,934
0,940
0,946
0,951
0,956
0,961
0,966
0,970
0,974
0,978
0,982
0,985
0,988
0,990
0,993
0,995
0,996
0,998
0,999
0,999
1,000

0,485
0,469
0,454
0,438
0,423
0,407
0,391
0,375
0,358
0,342
0,326
0,309
0,292
0,276
0,259
0,242
0,225
0,208
0,191
0,174
0,156
0,139
0,122
0,105
0,087
0,070
0,052
0,035
0,017

1,804
1,881
1,963
2,050
2,145
2,246
2,356
2,475
2,605
2,747
2,904
3,078
3,271
3,487
3,732
4,011
4,331
4,705
5,145
5,671
6,314
7,115
8,144
9,514
11,430
14,301
19,081
28,636
57,290
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