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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHIAIUH 110 BHINOJHEHHIO JJA00PATOPHBIX U NPAKTHYECKHX
padoT no aucuunauHe «@uznka» aia cnenuaabHocTu 38.02.01 IxoHOMHUKA U
Oyxrajarepckuil y4éT (1Mo oTpacjiasiM) COUMaIbHO-IKOHOMHYECKOTro npoduJis,
pa3paboTaHHbIe NpenoaaBarTeiemM
I'BITIOY «lOxkHo-YpanbcKuil rOCYyAapCTBEHHbIN TEXHUYECKH I KOJIEAA»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE  3aHATUS  SBISAIOTCS  BAXHBIM  DJIEMEHTOM
o0mieo0pa3oBaTenbHOM  OUCHUIUIMHBEL. B mporecce  BBIMONHEHUA  1a0OpaTOPHBIX U
MPAKTUYECKNX paboT oOydwaromiecss CHCTEMAaTU3UPYIOT H  3aKPEIUIIIOT  TOJy4YeHHBIC
TEOPETUYECKUE 3HAHUSA, pPA3BUBAIOT HWHTEIUICKTyallbHbIe M TpOo(ecCHOHATbHBIE YMEHUS,
(OpMUPYIOT 3JIEMEHTHI KOMIETCHIINN OyaymuX CrenuanucToB. JIabopaTopHbIE OMBITHI AT
BO3MOXXHOCTh OO0YYarOUIMMCSl SKCIIEPUMEHTAIbHO Ha IMPAKTUKE 3aKpENuTh MPUOOPETEHHbIE
TEOPETUYECKUE 3HAHUS.

MeTtoauueckue peKOMEHAALNH IO BBIMOJIHEHHUIO Ja00PATOPHBIX U MPAKTUYECKUX PadOT
MpeajaraeTcs MCIoiab30BaTh ISl NMPOBEACHUS J1a0O0paTOPHBIX M IMPAKTUYECKUX 3aHITUHA C
00yJaronuMucCs.

MeToaudeckne pEKOMEHAANHA COAEPXKAT: TOSCHUTEIBHYIO 3alHCKy, TEepEYCHb
1abopaTOpHBIX H TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHWBAHMSI JTA0OPATOPHON W TMPAKTUYECKOW padOThI, MpaBWIa TEXHUKH OE30MAaCHOCTH TPHU
MIPOBEJICHUU JITA0OPATOPHBIX M MPAKTUUYECKUX padoT, nutepaTypy (OCHOBHBIE MEYAaTHBIE U
AJIEKTPOHHbBIE U3JIaHUS, TONIOJHUTEIbHbIE ICTOYHUKH), IPUITIOKEHUE.

Kaxxnas pabota BKiIOUaeT: HOMEp U Ha3BaHUE, IEPEYEHb HEOOXOAMMOTro 000PYI0BaHMs,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl POBEACHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C TIOMIATOBBIM ONHCAHHWEM, TaOJMIbI, KOHTPOJBHBIE BOIMPOCH], MO3BOJISIONINE OIECHUTH
KaueCTBO YCBOCHHS TEOPETHUECKOTO MaTepuara.

MeToaudeckue peKOMEHIANH TI0 BRIMTOTHEHHUIO Ja0OPATOPHBIX U MPAKTUIECKUX PabOT
o 001meodpazoBaTenbHON AUCTUIUINHE «DU3HKa» MOTYT ObITh HcToab30BaHbl B OYpI TK mis
cneruanbHocTH 38.02.01 DxoHOMHMKa M OyxranTepckuil ydé€r (Io oTpacisiM) COLHUAIbHO-
SKOHOMMYECKOTO MPOPuIIs.

PenenseHnr:

npenonasatens [ BIIOY «
Ypanbckuiit MHOrompodu

KOJUIE K H.A. IlonockoBa
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Conepxxanue

[TosicHuTenbHAS 3aMKCKA.
[lepeuens 1abOPaTOPHBIX U MPAKTUUIECKUX PAOOT.

TpeboBanus k 0HOpMIICHUIO OTYETA.

Kputepuu oneHnBanus 1a60paTopHONd M MPAKTUUECKOU pabOTHI.

[TpaBuiia TeXHUKH 0€30MAaCHOCTH MPHU BHIMOJIHEHUH Ja00paTOPHBIX

paboT.

6.

JlaGopaTopHbIe pabOTHI:
JlaboparopHas pabota Ne 1
JlaboparopHas pabota Ne 2
Jlabopatopnast padota Ne 3
JlaboparopHas pabota Ne 4
JlaGopatopHast padota Ne 5
JlaGopatopHast pabota Ne 6
JlaGoparopnast pabota Ne 7
JlaGopatopHast padota Ne 8
JlaGoparopnast pabota Ne 9
JlaGoparopnast pabota Ne 10
JlaGopatopnast padota Ne 11
JlaGoparopnast pabota Ne 12
[IpakTuueckue paboOTHI:
[Ipaktudeckas padora No 1
[paktudeckas padora No 2
Jluteparypa.

[Ipunoxenue.
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1. HOACHUTEJBHASA 3AIINCKA

Meroauyeckue  pPEeKOMEHJAIIMKM IO  BBIMOJHEHUIO  Ja0OpaTOPHBIX |
IpakTHUYEeCKUX  paboT 10  oOmeoOpa3oBareibHOM — aUcHUIUIMHE — «DU3HUKay
npeAHa3HaueHbl i1 oOydaromuxcs crenuanbHocTH 38.02.01 DOkoHOMHKA W
OyXTalaTepCKUi YIET IKOHOMUUYECKOTO TTPOQHIISL.

JlaGopaTtopHble M TPAKTUUECKUE 3aHATHS SBJISIOTCS BaXKHBIM DJEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B mporiecce BBITIOTHEHUS JTa0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 00ydJarommecs: MOMyJaroT HAaBBIKK PabOThl C H3MEPUTEITHHBIMU
puOopaMu, TMPOU3BOAIAT MAaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIECPUMEHTA H
MOTPEIIHOCTEN U3MEPEHUS, a TAKXKE CUCTEeMATU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETHUECKUE 3HAHWS, DPAa3BHBAIOT HMHTEIUICKTyalbHBIC ¥ TPO(ecCHOHATBHEIC
yMeHUs, HOPMHUPYIOT FJIEMEHTHI KOMITIETCHITNHN OyAyIUX CIICIIHAINCTOB.

PabGoueit mporpammoii  o06mieoOpa3oBaTeIbHON  AUCHUIUIMHBL  «Du3nka
MPEAYCMOTPEHO BBIMOJIHEHUE 12 mabopaTopHBIX pabOT M 2 MPaKTUYECKUX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTHKEHUE CIAEAYIOMINX HeJIe:

— ¢dopMupoBaHUE Y 00yJarOUUXCsl MPEACTABICHUA O POJIM U MecTe (U3UKU B
COBPEMEHHOM HAy4yHOW KapTHHE MHpa, O CHUCTeMooOpasyiolied ponu (U3uKu B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, TOHUMAHHMS
(bU3UYECKON CYIITHOCTH HAOII0JaeMbIX SBIICHMUIA;

— (opMupoBaHKe y O0yJarOUXCd YMEHUS paclio3HaBaTh (U3NYECKUE SIBIICHUS
Y TIPOIIECCHI, OOBACHSITH UX HA OCHOBE U3YUYEHHBIX 3aKOHOMEPHOCTEH;

— (opMupoBaHre y OOy4arOlMXCd YMEHUN BIIaJICHUS OCHOBHBIMU METOJaMH
Hay4YHOTO MTO3HAHUS, UCTIOIb3YEMBIMU B (DM3BUKE;

— (¢opMupoBaHre y OOydYalOIMXCS YMEHUS aHAJIU3UpPOBaTh (HU3NUYECKUE
MPOIIECCHI, UCTIOJIb3YSl OCHOBHBIE TTOJIOKEHHUSI, 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OOydYalOIIMXCSd YMEHUW HCCIENOBAaTh U aHAJU3UPOBATh
pasHooOpa3Hble  (PU3HYECKHUE SIBJICHHS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX M JTAOOPATOPHBIX YCIOBUSIX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB U YCTPOMCTB, OOBSICHATH MPUHIIMI UX
paboTHI.

BrinonHenue 1ab0paTopHBIX U MPAKTUYECKUX PabOT AUCHUTUIMHBI «DU3NKa)
o0ecreunBaeT JOCTIKEHHUE CIEAYIOMUX PEe3yIbTaTOB 00YUYEHUSI:

JIUYHOCHIHBIX
— JIP 24. T OTOBHOCTP K AaKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COLIMAJIBHOM HAINpPaBIE€HHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:
— MPII 01 camocrosiTenbHO (HOPMYITUPOBATh U AKTYAIH3UPOBATH MPOOIIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
— MPII 02 ycranaBnuBaTh CyIIECTBEHHbId NPU3HAK WM OCHOBAaHUS IS
CpaBHEHUS, KiacCu(pUKaIMu 1 00001IEeHNS;



MPII 03 onpenensTs Henu AesITeIbHOCTH, 3aaBaTh NapaMEeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

MPII 04 BBIABIATH 3aKOHOMEPHOCTHM M INPOTHUBOPEUYUS B PaccMaTpPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPpPEKTHBBI B JEATEIIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Biageth pa3InyHbIMU CIIOCOOaMU OOIICHHUS U B3aUMOJICHCTBUS;

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

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camocTOATENBPHO OCYLIECTBIATH IO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33/aYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

MPP 05 nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEILCHHUE;

MPP 06 oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTth OIICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

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

MPP 16 couuanbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAThH
OTHOILIEHUS C JPYTUMU JIFOJIbMH, 3a00TUTKCS, MPOSBIATH UHTEPEC U pa3peluaTh
KOH(JIUKTHI,

MPP 18 npuHMMare MOTHMBBI U apryMEHTHl JPYIMX JIIOAECA NpHU aHAIIM3E
PE3yJIBTATOB EATEIbHOCTH;

MPP 19 npuznaBath CBO€ IIPABO U MPABO JIPYTHX JIFOJIEH Ha OLITHMOKH;

npeomemHulx:

[IP6 06 BnajgeHue OCHOBHBIMM  METOAAaMH  HAy4YHOTO  IO3HAHUS,
UCIIONIb3yeMbIMH B (DU3UKE: MPOBOJIUTH MPSAMbIE M KOCBEHHbIE H3MEPEHUs
(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 O€30MacHOro TpyJda MpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro SKCIIEpUMEHTa M Yy4eOHO-HCCIEeIOBATEIIbCKON JESITEbHOCTH C
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MCIOJIb30BaHUEM LHU(PPOBBIX H3MEPUTENBHBIX YCTPOWCTB M J1a00OpPaTOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAAaX MOIY4YEHUs
HAyYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;

— TIP6 07 chopMHUpPOBAaHHOCTH yMEHHUSI pElIaTh pPACUETHBIE 3a/laud 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;

— TIP6 10 oBnagenue ymeHUsIMH pabOTaTh B TPYIIE C BHIMOIHEHUEM Pa3INuHbIX
COLMAIBHBIX  pOJIEH, IUIAHUPOBaTh  padoOTy  TIPYMNIbl, pPalUOHAIBHO
pacupenensiaTh JCSTENbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJIeKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEIICHUE
paccMaTpuBaeMoil mpoOIeMBbl;

nemenmos OK u IIK:

— OK 0l1. Beoibuparb cmocobbl pemieHus 3aa4  npodecCuOHaIbHOU
NEeATEIBbHOCTH IPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM;

— OK 04 DddextuBHO B3aUMOJICUCTBOBATH U pabOTaTh B KOJUIEKTUBE U
KOMAHJIE;

— ITIK 4.4. IIpoBoauth KOHTPOJAh M aHamu3 wuHHbopManuu 00 aKTuBax U
(MHAHCOBOM  TMOJIO)KEHWU  OpraHU3alud, €€ IUIaTeKECIIOCOOHOCTH |
JOXOJHOCTH.

[lenpto naHHOrO MOCOOWS SABISETCA OKa3aHUE IIOMOLIM OOy4aromuMcs B
MOJIFOTOBKE Y BBINOJHEHUH JTJA00PATOPHBIX U MPAKTUUYECKUX padoOT.

[locobue conmepXUT omnucaHue JabOpaTOPHBIX M MPAKTUYECKHX PpadoT,
MPEeyCMOTPEHHBIX padoyell MporpaMMmor Ui CHELUATbHOCTEH TEXHOJOTUYECKOIO
npoduisa. Kaxknas paborta comepkuT: HOMEp paOOThl, Ha3BaHUE W 1I€JIb PaOOTHI,
dbopmupyeMble B TMpOILECCE BBINOJHEHUS paldOThl 3HAHUS W YMEHUS, KpaTKUe
TEOPETUYECKUE CBEICHMS, [EpeueHb HEOO0XOIUMOro O0OpYAOBaHMs, MOPSIOK
MPOBEJCHHSI pabOThI, TaOMUIlBI, TpaduKU, KOHTPOJIbHBIE BOIpOCHL. [l Oosblieit
YETKOCTU MOPSA0K MIPOBEACHUS paObOThI JJaH B BUJIE OTACIbHBIX MYHKTOB, B KaXKJIOM U3
KOTOPBIX MPEAIIAraeTcs MpoieiaTh OHY BIIOJIHE ONPEAEIEHHYIO ONEPALHIO.

[TpoBoaUTH TaOOpATOPHBIE U MPAKTUUECKUE 3aHATHS LEIeCO00Pa3HO B MOPSIIKE
M3YYEHHUS IPOrPaMMHOTO MaTepuania.

B xone naGopatopHoii paGoThl HEOOXOAMMO CTPOTO COOJIIOAATH MpaBUJAa IO
TEXHHUKE 0€30MaCHOCTH, KOTOPbIE YKa3aHbl B JAHHOM ITOCOOMH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Neni/m Tema padoTsI Koa-so
4acoB
1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSIHHOM 2
CHJIBL.
2 N3ydenne coxpaHeHHUs] MEXaHUYECKOUN SHEPTUH NTPU 2
JIBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.
3 N3mepenre BIa)KHOCTH BO3yXa. 2
4 N3mepeHne moBEpXHOCTHOTO HATSYKEHUS AKUIAKOCTH. 2
5 N3yuenue 3axkoHa OMa Jj1s1 ydacTKa Lenu Npu 2
MOCJIEIOBATEILHOM COEUHEHUHU IPOBOJHUKOB.
6 N3yuenne 3akoHa OMa 7151 y4acTKa LENH NpH MapajijieIbHOM 2
COEIMHEHUU MPOBOHUKOB.
7 Onpenenenne O/1C 1 BHYTPEHHETO COPOTHUBIICHUS 2
UCTOYHUKA HAIIPSIKEHUS.
8 Onpenenenne TeMnepaTypbl HUTH JIAMITbl HAKAJTUBAHUS U 2
MOIIIHOCTH, TOTPEOIIEMON JTaMIIOM
9 N3yueHue sSBIICHUS 3JIEKTPOMAarHUTHON UHIYKIMH. 2
10 N3yuyenue 3aBUCUMOCTH Neproia KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.
11 N3yuenune untepdepeHIinm cBeTa. 2
12 N3yuenune nudpakiuu cBera. 2
IlepeyeHnb npakTHYECKUX padoT
KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 EMKOCTHOE COIPOTUBJIEHHE B ENH IePEMEHHOI0 TOKA. 2
2 NHaykTUBHOE COMMPOTUBIICHUE B IIEMH TEPEMEHHOTO TOKA. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

OT1uéT 1o TAa0OPATOPHON WIIM MPaKTUIYECKOW paboTe oopmIIseTcss B TETpaau
VIS JTabOpaTOPHBIX M MPAKTHYECKHX padoT. OTYET BKIIOYAET B ceOs pas3jelibl,
OTpaKaroIIKEe BCE ATAITHI BHITOJIHEHUS PAOOTHI:
oopMIICHUE BBEICHNUS,

® DPE3yJIbTAThl BBIIIOJHEHUE OIIBITA;
® DPaCU€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kputepuu olleHHBAaHUS J1a00PATOPHOH padoThI
Ne Kpurepuu «5» «» «3» «2»
n/n OLICHKH (oT/IM4HO) (xopomo) (ynoBaerB.) | (HeyaOBJI.)
1. | Cpok BemosHeHus: | B cpoxk B cpok B cpok [To3xe
3a/1aHus CpoKa
2. | KauectBO AkkypaTHO, | AKKypatHO, HO | be3 cTapanus | HeOpexHo
oopMeHUs cTapaTeiabHO | 6€3 0co00ro
paboThI B TETpaIu CTapaHus
3. | KauectBoO KauectBenno | HekauectBenno | HeGpexxno He
odopmiieHus (akkypaTHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpadukoB, Tabnui, | 6e3 ommOoK) | ¢ OIIMOKAMM)
PUCYHKOB
4. | KauectBo KauectBenno | HekauectBenno | HeGpexxno He
odopmiieHus BBITIOJIHEHBI
pelIeHun
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u [TonHsbIit, [lonnsrii, ¢ Henonneiit, ¢ | He cnenan
IPaMOTHOCTD) IPaMOTHBIM | HEOOJIBIIUMU OLINOKaMHU
omuodKaMu
6. | OTBeTHI HA 100% 80% 50% Memnee 40%
BOTIPOCHI (00bEM)
7. | KauectBo oTtBeTOB | IlOMHBIH, [lonnsrii, ¢ Henonueiii, ¢ | C rpyobiMu
Ha BOIPOCHI IPaMOTHBIM | HEOOJIBIIUMU OLINOKaMHU OIuOKaMu
omuoKaMu




5. IIpaBwia TexXHUKH 0€30MACHOCTHU MPH BHINOJHEHUH JTA00PATOPHBIX PadoT
1. IlpuctynaTh K BBINIOJIHEHUIO pabOThl HeNb3sl O€3 pa3pelieHus Y4uTeds,
HE0OXO0IUMO TOYHO BBITMIOJHSTh €r0 YKa3aHUsI.

2. PazmenaTths npuOopbl, MaTEpHaIIbl, 000pYA0BaHHE HAa CBOEM paboueM MECTe TaKUM
00pa3oM, 4TOOBI UCKIIIOUUTh UX MAJCHUE WIIA ONPOKHIbIBAHUE.

3. Ilepen BbIONHEHHEM pabOThl BHUMATEIBHO H3YyYUTh €€ COJEpKaHUEe U
[I0CJICAOBATEILHOCTD JIEUCTBUM.

4. Bo BpeMs OIBITOB HE JAOMYCKaTh MPEACIbHBIX HArpy30K H3MEPUTEIbHBIX
npuOOpOB.

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KpemieHuii B npubopax. He mpukacaTbcs M HE HAKIOHATHCA K BPAIIAIOLIAMCS
Y4acTsAM YCTaHOBOK.

6. He octaBmsaTh pabodee MecTo 6€3 pa3peiieHus Mpeno aBaTelis.

7. [IpaBumna paboThl CO CTEKISTHHBIM 000PYI0BAHUEM:

® [Ipu paboTe CO CTEKIIIHHBIMU MPUOOpaMU U TMOCYJION, HY)KHO 0oOpamiaThCs C
HUMU aKKypaTHO ¥ OCTOPOXKHO, YTOOBI MPEIOTBPATUTH MOPE3HI;

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

® [IpU NMPOBEACHUU OIBITOB CTECKJISTHHBIE COCY/bl 3aKPEIUIATh B JIANKE IITaTUBA
OCTOPOKHO;

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

® BCTaBJISIS CTEKIISIHHYIO TPYOKY B MPOOKY, MOCIETHIO HY>KHO OXBAaTHUTh, a HE
YIOUpPaTh B JIAJIOHB;

® HEJIb3 HCMOJb30BaTh CTEKJISHHYIO MOCYAY, UMEIOUIYI0 XOTs Obl HEOOJbIINE
TPELIUHBI;

® [IpU MOIKE MOCY/Ibl HEOOXOIMMO TOMHHUTH, UTO CTEKJIO 00J1a/1aeT XPYIKOCTHIO,
JETKO JIOMAeTcsd M TpecKaeTcsl NpH yJapax WM PE3KOM U3MEHEHUU
TEMIIEPATYPHI;

e cCciiM HUMeeTcs XOTs Obl HeOousblllash yrpo3a paspblBa COCYJa, CIEIyeT
00s13aT€JIbHO OTPAJIUTh BCIO YCTAHOBKY 3allIUTHBIM KPAaHOM U3 OPICTEKIIa,
HauOojiee OMNacHble YYacTKU — METaUIMYeCKOM CeTKoi, a paboTaTh B
MPEOXPAHUTEIIBHBIX OUKaX.

8. [IpaBusna paboThI ¢ HATPETHIM 00OPYIOBAHUEM:

® COCYJl C TOpSiYeH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 10 TEX
1Op, MOKa OH HE OCTBIHET;

® [iepeHOCs TMPUOOPHI C TOpSYEH >KUIKOCTHIO, CieayeT OpaTh HX pyKamH,
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 WIIM TOPJIBIIIKO OBUIO HAIPaBJICHO B CTOPOHY OT
ce0s 1 cocepielt mo padore;

® He TporaTh PyKamMu HarpeBarelbHbIe MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TEMIIEPATYPHI.



9. [IpaBuna paboOTHI C AAEKTPUUECKUMU TPUOOPaAMHU:

npu cOOpKE HKCIIEPUMEHTAJIbHBIX YCTAHOBOK MCIOJB30BaTh IIPOBOJA C
IIPOYHOMN U30JIAIMEH 0€3 BUJMMBIX IMOBPEKICHUIM;

nu30eraTh TEpeceueHusi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IEeMH, HE
WCIIOJB30BaTh MPOBOJAHUKH C H3HONIEHHON U30JSUMEH UM BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANPsKEHUU 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
npenoaaBarensa. Hanuuue HanpspKEHUs B LEMH MOXKHO TNPOBEPSTH TOJIBKO
MpeIHA3HAYCHHBIMH JIJIS1 TOTO MPUOOPAMU MJIH YKa3aTeIIMU HATIPSHKCHUS;

HE TMpUKAacaThCid K HaXOJAIIMMCS MOJl HaNpsOKEHHEM DJJIEMEHTaM  IIelu,
JTUIIEHHBIMUA U30JISIIUY;

HE MPOU3BOAUT IMEPECOCAUHECHUM B ILIEMU W CMEHY NpeAOXpaHUTeNed 110
OTKJIFOUECHHS] UCTOYHUKA AJIEKTPONUTAHHUS, a B LIETSAX NEKTPUUECKUX MAIIUH 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 TIPUCOCIMHEHUS MOoTpeOuTeNied K CeTH MPUMEHATh IITEINCENbHbIC
COEIMHEHNS, MOJIb30BATHCS pO3€eTKaMHu, THE3IaMU, 3KUMaMHU,
BBIKJIFOYATENISIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMH IIOBEPXHOCTSAMU;
AJIEKTpPOHArpeBaTeibHbIe MTPHUOOPHI CIEIYyeT BKJIOYaTh TOJIBKO B CETh
YKa3aHHOTO B WX MAaCHOPTE HANPSIKEHUS, TIIATENIBHO CIEAsl MPU 3TOM 3a
HCTIPABHOCTBIO COCTUHUTENBHBIX MPOBOJAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh DJIEKTPOHArpeBaTelibHble MPUOOPHI BO BKIHOYEHHOM
COCTOSIHUU;

nepen dKCIuTyaTaluell HarpeBaTelIbHbIX MPUOOPOB HY)KHO yOpaTh ¢ pabouero
MECTa JIETKOBOCIIAMEHSIOIINECS MATEPUAIIBI U TOPIOUHE KUIKOCTH;

Ha TUINTKUA C OTKPBITON COMPAJIbI0 HE CTOUT CTaBUTh METAJUIMYECKYIO MTOCYY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHHWE MpHu JedopManuu crupanu; s
MOJy4YeHUs Topsiuel BOJbl Oe30mMacHee IMOJIb30BAThCA  AJICKTPUUECKUM
YalHUKOM;

0OHapy» 1B HEUCTIIPABHOCTh B JIEKTPUUECKOM YCTPOUCTBE, HAXOSAIIEMCS MO/
HaNPsHKCHUEM, HEMEIJIEHHO OTKIIFOUMTh UCTOYHUK TOKA U COOOIIUTH 00 3TOM
IpPENnoaaBaTelto;

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

10. IIpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO oOOpamarbcsi C HUM
aKKypaTHO, OCTOPOKHO, HE POHSTh, HE JOMYCKaTh OJIOMKH TEPMOMETPA;

IpU CITy4yaltHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOIMMO HEMEJIEHHO
coOOIUT, 00 3TOM MpenojaBaTeNli0 U MOKUHYTHh MomemieHue. Henb3s
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coOupaTh PTYTh pyKaMHu.
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6. IABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Ne 1

Ha3zeanue nabdopamopnoit pavomoer: «WcciaenoBanme [IBUKEHUSI Tejaa MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ileny pabomwl: wccnenoBath ABUKEHUE Tella MOJ JEUCTBUEM CHUJI YIIPYTOCTH U
TPEHUSI.

Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.

Pesyabrartsi:

Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— [IK 4.4. IlpoBoauTh KOHTPOJb M aHaIW3 HWHPOpPMAlMU 00 akTUBax H
(UHAHCOBOM  TMOJIOKEHUU OpraHu3alluu, €€ IUIATeXKECIOCOOHOCTH U
JIOXOJHOCTH;

MemanpeomemHbwle:

— 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:

— TIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomvl 00yuarOWULUCS OONCEH YMembs. TUIAHUPOBATH H
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMH H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
M3MEpUTENIbHAsl JIMHEWKa), OOBSICHATh HaOJto/laeMble SIBJICHHS, IPOU3BOJUTH
MaTeMaTU4YeCcKyr0 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (Qu3myeckas BEJIMYMHA, SABJISIONIASCS  MEpOM
MHTEHCUBHOCTH BO3JIEUCTBUSA, OKAa3bIBAEMOIO Ha JAHHYIO YacCTHUIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cuiel B CU HaseiBaeTcs HptoToHoM (H): 1 H=1xr - ™ - ¢

Cuna Kak BEKTOpPHAasl BEJIMYMHA XapaKTEPU3YETCsS MOJYJIEM, HAMPABICHUEM H
«TOYKON» MpUIOKEHUST cuiibl. [IpunoxeHHass K MacCMBHOMY TelIy CHJIa SIBISIETCA
MPUYMHONW U3MEHEHHSI €r0 CKOPOCTH WJIM BOZHMKHOBEHUS B HEM nedopmanuii. Cumia
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenusi — cuUla, BO3HHUKAIOIIAs MPU OTHOCUTEIBHOM JBUKEHUU
TBEPABIX TEA W MPOTUBOJACHUCTBYIOIIAs ATOMY ABWKEHUIO. Cuiaa TpeHUS HMEEeT
AJIEKTPOMArHUTHYIO  TPUPOJY,  SBISASACH  MaKPOCKOMUYECKUM  IMPOSIBICHUEM
MEXMOJICKYJIIPHOTO ~ B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
AIEKTPUYECKUX 3apsfoB, KOTOPHIMH OOJAalOT YaCTHUIBI, BXOJSIINE B COCTaB
aTOMOB. BeKTOop cuiibl TpeHUs HAMPABJIEH TPOTUBOMOJIOAKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPBIX TEI,
2) TpeHHE O KUJKOCTb WIH ras.
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[lepBblil BUJ HA3bIBAIOT CyXWMM TPEHUEM (CUia TPEHHUs MOKOs, CHJIa TPEHUS
CKOJIbJKEHUS], CUJIa TPEHUS KaUeHMsI), @ BTOPOU — BA3KUM TPEHHUEM.

Cuna, BO3HMKaroUlash Ha TPaHULE CONPUKOCHOBEHHS TEI NPHU OTCYTCTBHH
OTHOCUTEJIBHOTO JIBMXKCHUS TEII, HA3bIBACTCS CUNOU MPEHUS NOKOAL.

= e

o= = i

FHI % 7 B i i1
Cuia ..*—.éA Z —  TpeHusT TIOKOS paBHA IO MOJYJIIO
BHEIIHEH CUJIC, HAIPABJIECHHOW IO KacaTeIbHOMN
K MMOBEPXHOCTHU COMPUKOCHOBEHUS TEN, U

MIPOTHUBOIIOJIOKHA € 110 HANPABJIEHUIO: Fog =—F

Cuna mpenusi CKOIbJCeHUsi BO3HUKAET IPU CKOJIBKEHHWU OJHOIO Teja
OTHOCHUTENBHO Jpyroro. Cuia TpeHus CKOJIbKEHHs HAlpaBieHA MPOTHBOIIOJIOXKHO
CKOPOCTH ABWXXEHUS Tesla. MOyJIb CHIIBI TPEHHSI CKOJIBKEHUS MIOYTH HE 3aBUCUT OT
CKOPOCTH JBMXXEHMSI W MPUOJIM3UTEIBPHO PABEH MAaKCHUMAJIbHOMY 3HAUEHUIO CHUJIbI
TPEHUS NOKOSI.

Cuna mpenus Kauenus HAIPABICHA INPOTHUBOIOJIOKHO CKOPOCTH JBUKCHHUS
tena. Cuna TpeHHs KayeHUs BO MHOTO pa3 MEHbUIE CHJIbI TPEHHUS CKOJIbXKEHUS.
[loaToMy B TEXHUKE JJI1 YMEHBIICHHS CHUJ TPEHUS MPUMEHSIOT KoJjieca H

IAPUKOIIOAIITUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HHUKAWOIIAs Ipu aAepopMmanvu Tena MU

MPOTUBOJEUCTBYIOIIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMEET

AIEKTPOMAarHUTHYIO IIpUpOLY, ABJISSACH

MAaKpPOCKOIIMYECKUM IIPOSIBIIEHUEM  MEXMOJIEKYJISIPHOTO

B3aUMO/ICHCTBUS. Cuma  ynpyroctu — HampaBJIeHA

IIPOTUBOIIOJIOKHO CMEILECHHUIO, IIEPIIEHAUKYJIIPHO

ITIOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIMPaBJICHUIO CMELIECHHUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHUKAIOUIYKO B pE3yJbTare
nedopMalii ONopbl U ACHCTBYIOUIYIO HA TEJN0, HA3bIBAIOT
CUIOU peaxyuu Onopbwl.

[Io Tperbemy 3axkoHy HbIOTOHA cuia 1aBleHUS U CHJIa PEAKIHUH ONOPHI PABHBI

110 MOJLYJTEO M POTHBOIONOYXKHEI 110 Hampasiennio: & = ~&
Mopyip MakCUManbHOM CUJIBI TPEHUS MOKOSI MPOMOPLUUOHATIEH CUJIE PEAKLINU

OIIOPBI: F““Fm“‘ i

I'peueckoit OykBoit # 00603HaueH KO>()PUIUEHT IPONOPLHOHATIBLHOCTH,
Ha3bIBAEMBIN KOI(DPHUITUESHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUS CKOJBXKEHHS, KaK M MOAYJIb MaKCHUMAaJbHOM CHJIbI

TPEHHUsI MIOKOS1, IPOIIOPLIMOHAIEH MOYJIIO CUJIbI PEAKI[UU OTIOPHI: Fup = HN

Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJIBKECHHUS WU CUJIOM HOPMAJIBHOM pPEaKUUHU OIOpbI, II0
KOTOPOM CKOJIB3UT JAHHOE TEJIO B 3aKOHE CYXOI'0 TPEHUS.
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3nauenne Kod(QULUEHTa TPEHMS CKONbKEHHMS 3aBUCHT OT MaTepHaa
TPyLIUXCS APYT O APyra Tejl M KauecTBa 00pabOTKM MX MOBEPXHOCTEH.

Kak npaBuno, # < 1, W 1ouMmb jid IIaJKUX M COBEPLUIEHHO YHCTHIX
noBepxHocTei Metamios 4 > 1.

X0 PABOTBI

IIpogheccuonanvro-opuenmuposannvie 3a0aHusL:
1. PaccMOTpETh IKANbl H3MEPUTEILHBIX IPHOOPOB, ONPEIEIUTh LIeHY JeeHHs.
2. IlpoBepuTh, 3aBUCUT JIM CHMJIA TPEHHS OT IUIOIAAU  I[OBEPXHOCTHU
CONPUKOCHOBEHHs TeJl, M OTOr0 MONOKHTh OpPYyCOK Ha TOPU3OHTAIILHO
PacIoJIokKEHHYI0 JOCKYy TpPAaHbIO C caMoil OONBIIOH IIOIIAAbI0 MOBEPXHOCTH.
[IpukpenuB K OpycKy JAMHAMOMETD, IJIABHO YBEIMYMBATH CHUIY, HAIPaBJICHHYIO
BJOIb TIOBEPXHOCTH JOCKH, M 3aMETUTh MAaKCUMAJIbHOE 3HAYEHHE CHUJIbl TPEeHHs
MOKOd. 3aTeM MOCTaBUTh TOT K& OPYCOK Ha APYTYIO IPaHb ¢ MEHbIIEH IIOMAbIO
TIOBEPXHOCTU U BHOBb H3MEPHTh MAKCUMAILHOE 3HAUEHHE CHJIbI TPEHUS TTOKOS.

==

==

—_— = o e e e

3. TloBTOpHWB Takue >X€ HW3MEpPEHHUs MPH PABHOMEPHOM [BWKCHHH OpycKa IO
MOBEPXHOCTU JOCKH, ONPENEIUTh BEIUYUHY CUJIbI TPEHUS CKOJBXKEHHS, a TaKXKe
3aBUCUT JIA 3Ta CUJIA OT TUIOLIAH MOBEPXHOCTH COPUKOCHOBEHUS TEJL.

4. IlpuBectu OpyCOK B YCKOPEHHOE JIBHKEHUE, NEHUCTBYS Ha HEro CUJIOW, OOoJblIen
MOJYJISl CUJIbI TPEHUS CKOJIBbKEHUs. I3MepUTh MOAYIb 3TOM CUJIBI (CHIIBI YIIPYTOCTH).
5. M3meputh maccy Opycka.

6. 1o mosy4yeHHBIM TaHHBIM BBIUYMCIUTHh MOYJIb MAaKCUMAJIbHOTO YCKOPEHUsI Opycka

F;vnp B Fmp .

m

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

8. IloctaButh Ha MEpPBBHIA OPYCOK BTOPOM Tako# K€, YBEIUYUB TEM CaMbIM CHUITY,
NEPIEHIUKYISAPHYIO TOBEPXHOCTH CONPUKOCHOBEHUS T€Jla U CTOJA (CUJIa JIaBJICHHUS).
N3mepuTh MakCUMaJIbHYIO CHIIy TpeHUs MoKos. OIpenennts 3aBUCHT JIU
MaKCUMaJbHOE 3HAUEHHE MOAYJISl CUJIbI TPEHUS TTOKOS OT CUJIbI JABJICHUS.

9. JlaHHbI€ ONBITOB U PACUYETOB 3aMUcaTh B TAOJIHUILY:
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Cuiaa

No = = Macca | Moayas | Kodppuuuent
) P P Fyp: | Py | N, | Opycka | yckopeHust TpeHust
OIIBITA | pokon CKOJIbIKEHHS P ’ 2
H ’ o ' H H H| mkr a, M/c CKOJIbKEHUS |

10. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

UTo Ha3BIBAIOT CUJIOW TPEHUS U CHJIOW YIIPYrocTu?

Kakune Buapl CHIIBI TPEHUS PA3INYarOT?

Kak ompenenuTs cuity TpeHHS CKOJIbKEHUS?

[TokazaTh Ha PHUCYHKE HaIPaBICHUE BCEX CHJI JACHCTBYIOIIMX Ha TEJNO,
HaxXOJILIErocs Ha TOBEPXHOCTH CTOJIA.

5. Kakoe BnusiHue oka3bIBaeT cujia TPEHUS HA Tela (MPUBECTH MPUMEPHI).

Pwnh e

JIABOPATOPHAS PABOTA Ne 2

Hazeanue naoopamopnoit paoomoer. «V3ydyeHue COXpaHEeHMS] MeXAHHMYECKOM

JHEPIrvHU MPH JBUKEHUH TeJIA MO/ AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH .
Ileny padomwr: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIHH.
Oobopyoosanue: nuHamMoOMETp ¢ (PUKCATOPOM, IITATUB, U3MEpPUTEIIbHAS JUHEHKa, 2

rpy3a o 100 rp.

PesyabTarhi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 4.4. IlpoBoauTh KOHTPOJb W aHadu3 HWHPoOpMauu 00 aKTUBaX U
(MHAHCOBOM  TMOJIOKEHUU OpraHu3aluy, €€ IUIATeXECIHOCOOHOCTH U
JOXOAHOCTH;

Memanpeomemmbwle:

— MPIT 01, MPIT 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;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomuvl obOyuarowulics 00NXHCeH yMemb: TJIAHUPOBATh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (IMHAMOMETP,
W3MEpHUTENbHAS  JIMHEWKa), OOBACHATh HAONIONAaeMbIe SIBICHUS, TPOU3BOJIUTH
MaTeMaTU4YeCKyr0 00pabOoTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus
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DHeprus — 310 Pu3HUecKas BEIWYNHA, XapaKTEpU3yoIIasi CIOCOOHOCTh Tema
coBepuTh pabory. O6o3nauenue — E. Enunnna uzmepenus B cucreme CU — JIx
(mxoynb), 1 Ix =1H- 1m.

B mexaHuKke paccMaTpuBarOTCA CIEAYIOIINE BUABI SHEPTUU:

m°z)2

1) xkunetuueckas sueprusi: E = — rJ€ m — Macca Teia, U — CKOPOCTh Teda.

DTO 3HEprusi, KOTOPOou Tesio 00J1ajaeT BCIECICTBUE CBOETO IBUKEHUS.

2) moTeHIMaIbHAs SHEPTUs Tela, moAHsAToro Haja 3emureii: E=mgh, rae m — macca
Tena, g = 9,8 M/c® —ycKkopeHHe CBOGOIHOrO majeHws, h — BBICOTA HAJ HyIICBHIM
YPOBHEM.

OTol sHeprued Teao o0JagaeT BCIEJACTBHE CBOECTO IOJOKEHHS OTHOCHTEIBHO
3emiu.

Takum 00pa3zoM, MeXaHHUECKast YHEPTHUS TeJla CKIIAIbIBACTCS U3 KHHETHUYECKOMN
Y ITOTCHIIUAIBHOM.

[ToTeHumanpHas 2HEPTUsS XapaKTepU3yeT B3aWMOJICHCTBYIOIIME Teja, a
KMHETHYEeCKash dHEpPTrus — ABWKYIIUecs Tena. M moreHiumanpHas, 1 KUHETHYECKas
DHEPTUS HW3MEHSIOTCS TOJBKO B Ppe3yJdbTaTe€ TAKOTO B3aWMOJICHCTBUS TEN, TPH
KOTOPOM JICHCTBYIOITUE Ha TeJIa CUJIBI COBEPIIAOT padOTY, OTIUIHYIO OT HYJIS.

OmHUM W3 OCHOBHBIX 3aKOHOB MEXAaHUKH SBJISETCS 3aKOH COXPaHCHHS
MEXaHHYECKON IHEPTUH.

Eciu HecKoJIbKO Tesl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHJIaMH
TATOTCHHS ¥l CHJIAMHU YIIPYTOCTH W HUKAKWE BHEITHUE CUJIBI HA HUX HE JEHCTBYIOT, TO
pu TIOOBIX B3aUMOACHCTBHUAX TeJI paboTa CHII YIPYTOCTH UITH CHIT TATOTCHHS paBHA

M3MEHEHHUIO TTOTEHIIMAILHON SHEPTUH TEJ, B3ATOMY C IMPOTUBOIIOIOKHBIM 3HAKOM:

A= _(Epj _E|_a'1:I
BwmecTte ¢ TeM 1o TeopemMe 0 KHHETUYECKON dHEPTUH padoTa TeX K€ CHJI paBHA
A=Ey _Es;l_

M3MEHEHHUIO KUHETUYECKOW SHEPTUU:

N3 cpaBHEHUs BbIllIE NPUBEICHHBIX PABEHCTB BHUAHO, YTO HW3MEHEHHE
KHHETHYECKOM DHEPrMM Tel B 3aMKHYTOM CHCTEME paBHO IO abCOIIOTHOMY
3HAYEHUIO WU3MEHEHHUIO MOTEHUIUAIBHOW SHEPTHUM CUCTEMBI TE€JI U MPOTHUBOMOJIOAKHO

eMy 110 3HaKy: Ea =By =~ Ep By Ba T En = Ba Y By

W3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U NMOTEHUHUAIBHOW DHEPIUu Tell,
COCTaBJISIOLIMX 3aMKHYTYIO CUCTEMY U B3aUMOJEHCTBYIOLIUX MEXKAYy cCOOON criiaMu
TATOTEHUS W CWJIAMHM YIOPY TOCTH, OCTAeTC MOCTOSHHON. OTO YTBEpXKIACHUE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS DJHEPIUH B MEXaHUYECKUX IIpOLeccax.

3axkon coxpanenus dHepeuu — TIPU JIOOBIX Mpolieccax, MPOUCXOIANINX B
CUCTEME IIPU HEU3MEHHBIX BHEIIHUX YCIOBUAX, €€ IIOJHAs DJHEPIus OCTACTCS
IIOCTOSIHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM SHEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.

s 1OonHOM MEXaHWYEeCKOM JHEPruM 3aKOH COXPaHEHUS HDHEPruud HMEET
CIIEAYIOIIEE BBIPAXKECHUE: MOJIHAS MEXaHUYECKas YHEPrus 3aMKHYTON CUCTEMBI TEll,
B3aMMOJICHCTBYIOLIUX CUJIAMU TATOTEHUS U YIIPYTOCTH, OCTACTCS HEU3MEHHOM.
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OCHOBHOE COJIEpKAHHE 3aKOHA COXPAHEHUS SHEPIHH 3aKIIIOYAETCS HE TOJIBKO
B YCTAHOBJEHUU (aKTa COXpAHEHHUsS IMOJHOW MEXAaHHUYEeCKOW HHEpruu, HO U B
YCTAHOBJIICHUH  BO3MOKHOCTH  B3aMMHBIX  NPEBpPAIICHUA  KUHETHYECKOM U
NOTEHIIMAIILHON SHEPTUH TEJ B PaBHOW KOJIMYECTBEHHOM Mepe MpU B3aUMOJCHCTBUU
Te.

3aK0H COXpaHEHUs YHEPTUU PACKPHIBAECT (PUINYECKUI CMBICH MOHATUS PAOOTHI.

PaGota cun TATOTEHHUS M CUJ YHOPYrOoCTH, C OJIHOM CTOPOHBI, paBHA
YBEIMYECHUI0 KWHETUYECKOW JHEPruu, a C JPYrod CTOPOHbI, — YMEHBIICHHIO
MOTEHIMAIBHON YHEPTUU TEIL.

CrnenoBarenbHO, pab0OTa paBHA SHEPrUU, MPEBPATUBIIEHCA U3 OJHOTO BHIA B
IPYTroMu.

3aKOH COXpaHEHUs MOJIHOM MEXaHUYECKOW 3HEPruu B IMPOLIECCAX C YYACTHEM
CWJI YHOPYTrOCTH W TPaBUTALMOHHBIX CHJ SIBISETCS OJHMM M3 OCHOBHBIX 3aKOHOB
MEXaHUKUA. 3HAHUE ATOT0 3aKOHA YIMPOIIAET pEelIeHWE MHOTMX 3a/Jad, WMEIOIIMX
00JIb1110€ 3HAUEHUE B IPAKTUYECKOM JKU3HU.

MexaHn4yeckoe ABMKEHHUE HUKOI/IA HE Ucue3aeT OecCIeIHO U HUKOI/Ia OHO He
BO3HUKAET caMo co00i. Bo BpeMsi TopMOkeHUsI aBTOMOOMIISL TPOU30ILIO HArpEBaHHUE
TOPMO3HBIX KOJIOJOK, IIMH aBTOMOOWIS U acdanbra. CiaenoBaTenbHO, B Pe3ybTaTe
JOCUCTBUSL CHJI TPEHHUS KUHETHYeCKas »JHEprusi aBTOMOOWIS HE Hcyesia, a
IIPEBPATUIIACh BO BHYTPEHHIOKO 3HEPIHUIO TEIJIOBOIO JBUKEHUS MOJIEKYIL.

[Ipn m00BIX (PU3NYECKUX B3aUMOJICUCTBHUSIX SHEPrUs HE BO3HHMKAET M HE
MCYE3aET, a TOJIBKO MPEBPAILAETCA U3 OJHON (POPMBI B IPYTYIO.

[TockonbKy CHJIBI TPEHUSI UCKIIOYUTH MOJHOCTHIO HE BO3MOXKHO, TO M 3aKOH
COXpaHEHUsI MEXAHMYECKOW HHEPTrUU BBINOJIHAETCS B pealbHBIX CHCTEMax JIMILb
MPUOJIMKEHHO MPU YCIOBUH, YTO CUJIBI TPEHUS MaJIbl U UMU MO>KHO MIPEHEOPEYb.

XOJA PABOTHBI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JAeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTUHEHKU.
2. 3aKpenuTh AMHAMOMETp Ha IITaTUBE.
3. YcraHoBuTh (QUKCATOP y OTPaHUUUTEIBHON CKOOBI, PacTIHYTh MPYXHUHY C
cuiiod = 3,3 H, 3aTeM MEIJIEHHO BEPHYTh B HCXOJAHOE MOJIOKEHUE.
4. I3MepuTh TUHEUKOU JIIUHY TIPYKUHBI X.
5. IlpukpenuTs rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3BMEPUTH MAKCUMAIbHYIO CUITYy YIIPYTOCTH.
6. I3meputh IIMHY TIPY>KUHBI, TIPUA MPUKPETUICHHBIX TPYy3aX X;.
/. CHATb Tpy3bl, PacTAHYTh CHOBa MPYXUHY TakK, 4YTOObl (PUKCATOp KOCHYJCS
npyXuHbl. U3MepUTh CUTy YIIPYrOCTH MPYKUHBI.
8. OnpenenuTh yINIMHEHUE IPYKUHBI AX = X, — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
10. Ompenenuth H3MEHEHUWE MOTEHIMAIBHOW JHEPrUUM TMPYKUHBI Tpu €€

F
pacTsbkeHnu 1o gopmyie AE,, = —=.

2
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11. OnpenenuTh U3MEHEHUE MOTEHIMATBHON 3HEPTUU I'PY30B PU UX MEPEMELIEHUN
o popmyne AE,,=mgh.
12. Pe3ynbTaThl BcEX U3MEPEHUI M BBIUUCICHUN 3anKcaTh B TaOJIHILY:

= N3menenne
" JAJuHA MpPYyXKUHBI = o SE NMOTEHUMAJbHOU
- ~ o 3 = ;uf JHEePruu
= - = = A =2 = = = 2
s . = > = R = = = 3
o1 S[_ F R S = = = = 5 &5 = N s X
z Z o = o = = % v 2 % € . S
= S = =T = o 2 = e > 5 > &
) 8 > & O > S N e A=Y = a ::.E Q_‘E
= E | &g 8 z =R »E | ES| O E = =

13. CpaBHUTD pe3ynbTaThl U3SMEPEHUM U CI€TaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BHUIbI HEPTUH CYLIECTBYIOT B MEXaHUKE?
2. UTo Ha3BIBaCTCs MOJTHOM MEXaHUYECKON dHEpTUei?
3. ChopMynrupoBaTh 3aKOH COXPAHEHHUS MEXaHHUUECKON YHEPTUH.
4. ITpu KaKOM yCIIOBUH BBITIOJIHSIETCS] 3aKOH COXPAHEHHUS SHEPTUH B peabHbIX
CHUCTEMAX U MoYeMy?

JIABOPATOPHAS PABOTA Ne 3

Haszeanue nabopamopnoii pabomeui: «A3MepeHne BIAKHOCTH BO3TYXa».

Ilenv pabomor: HAyYUTHCS OMBITHBIM IyTEM ONPEIENISATh OTHOCUTEIBHYIO
BJIQKHOCTh BO3/1yXa.

Oobopyoosanue: TEPMOMETpP, BOJA WIM JUATUIIOBBIM dQUpP, TMCUXPOMETP,
0apoTEepMOTUTPOMETP, IICUXOMETPUYECKasl Ta0IHIIA.

Pe3yabTarthi:

Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— ITIK 4.4. IlpoBoauTh KOHTPOJAb M aHamu3 HHPoOpManMK 00 akTUBax u
(UHAHCOBOM  TIOJIOKEHUU OpTraHMU3alluu, €€ IUIATeKECIMOCOOHOCTH |
JIOXOJHOCTH;

Memanpeomemmuwle:

— 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;

npeomemmHule:

— TIP6 06, ITP6 07, TIP6 10;

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

Ilo okonuanuu pabomwvl o0OyYYaOWULICS OOANCEH YMemb. TUIAHUPOBATh U
BBIMIOJIHATh AKCIEPUMEHTHI C TOMOIIBIO PaA3IMYHBIX HU3MEPUTEIBLHBIX MNPUOOPOB
(mcuxpomerp, 6ApOTEPMOTUTPOMETP), TOJIB30BATHCS MCUXOMETPUUECKON TaOJHIIeH;
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peniaTth 3a7adu Ha OMPEICIICHHE OTHOCUTENBHON BIAXHOCTH BO3yXa, OOBSICHSTH
M3MEHEHUE arperaTHbIX COCTOSHUI BEIIECTRA.

Teopus

B armocdepe 3emnn Bcerma coneprkarcs BoAsHbIE maphl. VX comepxkaHue B
BO3JIyXE XapaKTepu3yeTcsi aOCOMIOTHON M OTHOCUTEIIBHON BJIIAXKHOCTBIO.

AOCOIIOTHAs BIAXKHOCTH (p,) OMpEaeNsieTcss MacCol BOASHOTO Mmapa B 1 M
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Tapa.

AOGCONIOTHYIO BIQKHOCTh MOYKHO OTIPEACIIUTD 110 TEMIIEpaType — TEMIEpaType,
Py KOTOPOU map, HaXOASIIUKCS B BO3JIyX€E, CTAHOBUTCS HACHIIIICHHBIM.

TemnepaTypy TOYKH POCHI ONPEICISIOT C MOMOIIBIO TUTPOMETPA, a 3aTEM I10
tabnuue "/laenenue HACbIWEHHVIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax' HaxoAsaT COOTBETCTBYIOIIYIO TEMIIEpaType TOUYKH POCHI IIJIOTHOCTb.
HaiinenHast aoTHOCTh M €CTh a0COTIOTHAS BIAXKHOCTh OKPY’KAIOIIEro BO3TyXa.

OTHOcUTENbHAsT BIIAXKHOCTh ¢ TOKAa3bIBAET, CKOJIbKO IPOIEHTOB COCTABJISET
a0COJIFOTHAS BJIAXKHOCTh OT IJIOTHOCTH p, BOISHOIO Iapa, HACHIIIAIOIIETO BO3IYX
p, *100%

IIPU JAHHOM TEMIIEpaType: @ = -
X0 PABOTHBI
IIpogpeccuonanvro-opuenmuposannvle 3a0aHUA:
1. PaccmotpeTh ncuxpomMeTp U 0apoTEpPMOTMTPOMETP U ONPEAETUTH KAy JACICHUS
puOOpPOB.
Ilcuxpomerp: baporepmorurpomerp:

HUIKOE ',Cn’,f Bstcoxoe
3 '{’7.)'()

2. IlpoBeputh HajmMuMe BOJBI B CTAKAHUMKE TMCHUXPOMETP U MPU HEOOXOAUMOCTHU
JIOJIUTD €€.

3. OmnpenenuTh TeMIepaTypy Cyxoro TEpMOMeTpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmnpenenuTs OTHOCHUTENIBHYIO BIQXHOCTh, IMOJB3YACh I[ICUXPOMETPUUYECKOM
TaOIUIICH.

6. OnpenenuTh OTHOCUTEIBHYIO BIAXKHOCTH IO 0apOTEPMOTUTPOMETPY.
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7. Ucnonb3ys Ttabmuuy "/laéneHue HaACblyeHHbIX NAPO8 U UX NIOMHOCMb NpPU
PasiuyHblx memnepamypax", onpeaeauTh MIOTHOCTh HACBIIIEHHOTO BOJSHOTO Mapa
(mpu Temmeparype t.,.).

_P.%®

8. OnpenennTs aOCOMIOTHYIO BIAXHOCTh IO hopmyne p = 100%
9. Pe3ynbTaThl n3MepeHUi 3amucaTh B TAOIUILY:

IHoka3zanue Pa3nocTn OTHOCHTEIB- OtHocurenn- | IlnoTrHOCTh | ADCOJIOT-

TEPpMOMETPA MOKa3aHUI Hast Hasl BJAKHOCTh | HACBHIIIEH- | Hasl BJIAXK-
CYXOro | cMO4Ye | TepMOMETPOB | BJIAKHOCTH BO3yXa 10 HOTO NAPa, | HOCTH p, —
t;, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMoOrur- PH’% "

t,, °C ncuxpomerpy | pomerpy ¢,% "
9%
10. CpaBHUTH pe3ynbTaThl U CACIATH BBIBOI.
KOHTPOJIBHBIE BOITIPOCHI:

1. Yro Ha3piBaeTcs ucnapeHuem, kKoHaeHcanuein? Ilouemy npu ucnapeHuu
TeMIepaTypa KUJIKOCTH MOHMXKAETCS?

2. Kakoli map Ha3bIBaIOT HACHIILIEHHBIM? Kak MepeBecTH HEHACHIIICHHBIN Nap B
COCTOSIHUE HACBHILLECHUS?

3. M3o0pa3uTh Ha pPHUCYHKE AMHAMUYECKOE pPABHOBECHE MEXAY IapoM H
KUJKOCTHIO.

4. Tlouemy TIOKa3aHUg BIIAXKHOTO TEPMOMETPA IICUXPOMETpA MEHBIIIE
MOKa3aHu cyxoro Ttepmomerpa? Ilpm KakoM yCIIOBUM Pa3sHOCTh NOKAa3aHUU
TEpMOMETpPa HauboJIbIIas?

5. Cyxoi M BIQKHBIA TEPMOMETPHI ICUXPOMETPA MOKA3BIBAIOT OJHY U Ty XKeE
temneparypy. KakoBa oTHOCUTEIbHAS BIAXKHOCTh BO3/TyXa?

6. Uto Ha3bIBalOT TOUKOM pockl? [Ipu Kakoil TeMmeparype BhIMAAET Poca, €ClIu
JaBjieHrE BOAsIHOTO napa B Bo3ayxe 1706 Ila.

7. IToueMy mocie xapkoro gHs poca ObiBaeT 6ojee oOmIbHA?

JIABOPATOPHASA PABOTA Ne 4

Hazeanue naoopamopnoii pabomur: «A3MepeHne mMOBEPXHOCTHOIO HATSKEHMS
KHIKOCTH.

Llenv pabomor: HayIUTHCS ONPENLIATH KOAPHOUIIMEHT MMOBEPXHOCTHOTO HATSKEHUS
Pa3ITUYHBIMU CTIOCOOAMH.

Obopyoosanue: BeChbl C pa3HOBECAaMH, IITATUB, IITAHTCHIUPKYJb, JUHEHKA
U3MEpUTEeIbHAsI, KoJ0a KOHWYECKas, CTakaH, CTakaH C BOJOW, BOpPOHKaA
KOHycooOpa3Has wiu OropeTka ¢ KpaHoM, TpyOka pe3nHOBas C KPAaHOM H
CTEKJIITHHBIM HAaKOHEYHUKOM JHaMETpOoM 3—4 MM, COCyd C BOJOW,
KamuJuIsipHas Tpyoka.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepicanue).
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— [IK 4.4. IIpoBoauTh KOHTPOJb M aHaiuW3 uHboOpManuu 00 aKTUBaX U
(pMHAHCOBOM  IOJIOKEHUU  OpraHU3alUd, €€ IUIaTeXKECOCOOHOCTH U
JOXOJTHOCTH;

MemanpeomentHule:

— MPII 01, MPIT 02, MPII 03, MPIT 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;

— [IPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomvsl obyyarOwulicss 00adCeH yMemy: IUIAHUPOBATh U
BBITIOJHATh SKCIIEPUMEHTHI 1O OINPENEICHUI0 MOBEPXHOCTHOTO HATSDKEHUS BOJBI,
OPUMEHATh IOJyYEHHBbIE 3HAHUA 1O (u3uke 1 OOBACHEHUS HaOII0IaeMbIX
SBJICHUH, NPOU3BOJAUTH MATEMATUUYECKYI0 OOpa0OTKY MOJIYYEHHBIX pE3yJbTaTOB
HKCIEPUMEHTA U MOTPELIHOCTEN U3MEPEHUSI.

Teopus

Mouiekynibl  TTOBEPXHOCTHOTO  CJIOSL  JKHJKOCTH  00JIajaloT  M30BITKOM
MOTEHIMAIBLHOM YHEPTUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIIUXCSI BHYTPH
xuakoctu. Kak u mobas MexaHuuyeckasi CucTeMa, OBEPXHOCTHBIM CIION KUJKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS 3TON
SHEPIUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI TOBEPXHOCTHOTO HATSXKEHUS — COBEPILIAIOT
paboty A, cokparias Tiomnaab CBOOOIHON MOBEPXHOCTH KHUAKOCTH S HA BEIUMUUHY
AS: A = o6AS.

KoadduurenT nponopuuoHaTIbHOCTY 6  HaszbiBaeTcsa K03 PUIMEHTOM
MMOBEPXHOCTHOTO HATSKEHUS JAaHHOU KUIKOCTU. V3 mpuBeneHHo# Bhimie HopMyIibl
BUJIHO, YTO OH YHCJICHHO PaBEH CHJIE TTOBEPXHOCTHOTO HaTshKeHUs F, neiicTByromei
Ha CAWHUIY JJIMHBI JIMHUM, OTPAaHUYMBAIONIEH KaKyr-1HOO0 YacTb CBOOOIHOM

F
IMOBEPXHOCTH KUIOKOCTH. 06 = E .

[IoBEpXHOCTHOE HATSKEHUE KUAKOCTU 3aBUCUT OT IPUPOJbI TPAHUYHBIX CPEX

Y TEMIIEPATYPHI JKUIKOCTH.
[IoBEpXHOCTHOE HATSAKEHHE MOXKHO ONPENEINUTh PA3JIMYHBIMA METOJIAMM:
METOZOM OTpbIBa Kareilb W METOAOM IIOAHATUA KUAKOCTH B ’ I
z

|

KaImuyuispe.
1) Metox oTpbIBa Kamelb.
JIng W3MepeHus STUM METOJOM COOMpPAIOT YCTAHOBKY IO
PHUCYHKY.
HanuBaroT IUCTH/UIMPOBAHHYIO HIIM XOPOIIO MPOKHUITTYEHHYFO
BOJIY M C IOMOIIBIO KpaHa PEryIUPYIOT €€ BBITCKAHHE TaK, YTOOBI
BOJa OTHAEIBHBIMM KaIUIAMHU MaJaja B IOJICTABICHHBINA cTakaH. J[yis &=
KaIlIM >KMIKOCTH B MOMEHT €€ OTPBIBa OT KOHIIAa TPYOKH cuioii F Oyaer Bec Karmiu:
F =mg;
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JIMHWA, OIpaHUYHBaronias CB06OI[HYIO MOBCPXHOCTL KUAKOCTH, — JJIMHA

OKPY>KHOCTH IIEHKH KaILIH: l=nd,,,.
o _mg Mg
TCIO[A G = WK G = ,

rne M — Macca BbUIMBILEHCS BOJIbI, J — YCKOPEHHE CBOOOAHOIO MaJieHus, N — YHUCIIO
Karenb Bojbl, d,, , — BHYTPEHHHIA JUAMETpP CTCKJITHHON TPYOKH. "
2) Meton oAHSATHS )KUAKOCTH B KaITWILISPE.

[Ipu u3MepeHUM, KanWUIIPHYIO TPYOKYy OINYCKarT B
CTaKaH C BOJOM M M3MEpPSIOT BBICOTY MOAHITHS BOJABI B
kamwusipe. JKuakocTe NOJHUMAETCS B KallWUISIpE A0 TeX IOp, h
MOKa Cuja MOBEPXHOCTHOTO HATSKEHHSI HE YPAaBHOBECUT CHITY
TSKECTH, ACUCTBYIONIYIO HA MOHATYIO BoAy: F = F,4
prd®hg phyd
—4 - Orcroma 6= ", raep — MIOTHOCTh
KHUIKOCTH, ( — MOAYJb YCKOpEeHHs cBOOOIHOTO maaeHus, h -
BBICOTA TTOIHATHSI XKHUKOCTH B Karmuisape, d — muaMeTp Karmusuisipa.

X0 PABOTHBI

ond =

| cnocod: kanenvnwiit

IIpogheccuonanvro-opuenmuposaHnuvle 3a0aHUA:

1. PaccmoTpeTh HIKajabl H3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JCJICHUS.

2. Onpenenuth Maccy nmycroro crakada 1o 0,01 r.

3. H3MepuTh BHYTPEHHUW JOHaMETp CTEKISHHOW TPYOKH INTaHTEHIUPKYJIEM.

Boerauncnuts nuametp meiiku kamm  d,,,. = 0,9 d.

4. CoOpaTh yCTAaHOBKY IO PUCYHKY. YCTAaHOBUTb MpUOOP TaK, YTOOBI CTEKJISTHHAS

TpyOKa, U3 KOTOPOIl BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIbHA.

5. 3aKpbITh KpaH, HAIUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCSA, YTOOBI U3

TpyOKHU BOJIa BbITeKaa oTAeIbHBIMU KarisiMu (30 — 40 kanenb B MUHYTY).

6. [TogcTaBuTh OJ TPYOKY MyCTOM cTakaH U oTcuutath B 100 kamens.

7. OnpeienuTh Maccy CTakaHa ¢ BOJIOW, BHIYMCIUTh MAacCy BOIbI M3 =My —m;.
mg

8. BBIYMCIIMTE TOBEPXHOCTHOE HATSHKEHUE BOABI 1O hopMyIie: 6 = .

9. BeIunCINTh OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHUH TT0 opMyIIe:

| O — O a6 |

o=—"""_100%.
maobn
10. Pe3ynbTarhl u3BMepeHUii ¥ BHIYMCICHUN 3aTUCaTh B TAOJIUILY:
o : _ = - Koy punuent -
S ¢ s . E,,, > = S Z= MOBEPXHOCTHOTO | = 2
« e Sl =8 = = = e > 3 HATSIKEeHU A 2 2
E|o&E| 2 & 3 e | E= = 5 s
S = = = ' = o =
2 | | S = = |3 E o = = = =5 °
= | Sz 6xm| ¢ g |aF=| = 5 3 =2 =N
:|5E/s8| | ¢ |58 | $E |35 E= | 287
2|83/ 83| g S |23 = E S 2@& | § ¢ T 35
- | = & o @ = < L = - =S =
2 [3) ] = < = < =" © « £ o
= s | 5 = = = g ©
= S =

N
N




Il cioco6: kanunnapnuwii

IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUA:

1. PaccMOTpeTh IIKAJIbl U3MEPUTENBHBIX MTPUOOPOB, ONPEIETUTH LICHY JCICHHUS.

2. I3meputh TuaMeTp Kanujuisipa MTaHTeHIIUPKYJIIEM.

3. CobOpaTh yCTaHOBKY MO PUCYHKY. ONMYyCTUTh KaWUISP B BOJLY U U3MEPUTH BBICOTY
e€ MOJIHATUS B Kanuyuiape (JIMHEUKOM) HaJl TOBEPXHOCTHIO BOJIbI B CTaKaHE.

phgd

4. BBI9MCIIUTH OBEPXHOCTHOE HATSIKCHHE BOIBI 110 popmyne: 6=~ 4

5. CpaBHUTH pe3yabTaThl M3MEPEHUN C TAOJIMYHBIM 3HAYEHHUEM IOBEPXHOCTHOTO
HATSDKEHUS U ONPEJEINTh OTHOCUTENBHYIO IIOTPEIIHOCTb.
6. Pe3ynbraTel n3MepeHnit U BBIYMCICHUH 3aMucaTh B TAOJIHILY:

o Koy dpuuuenrt
s S & 2 NOBEPXHOCTHOI'O =
§>= = =R é p ®
= S = S HATAKeHHUS z 5
< = S
< o ] = ™ =
2SS & 25| 27| = = 2EN
Z.ﬂ anlg;-c" ﬁc“ 9 £ (= ..QE :E-\
=| &5 2 z = S < 2 £ =J-- g a®
> = S = = = = £ = o
S g 32 = 28 5 g =
= R 2 = S s ©

7. CpaBHHTB PE3YJIbTAaThl U CACIIATH BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
YT0 Takoe NOBEPXHOCTHOE HATSKEHUE?
Kak u rie npumeHseTcss NOBEPXHOCTHOE HATSKEHHUE.
Ha 4To nercTByeT cria moOBEpXHOCTHOTO HATSKEHUS M KAK OHA HAITpaBJICHA?
[ToueMy NOBEPXHOCTHOE HATSKEHNE 3aBUCHUT OT BUJIA JKUJIKOCTH?
N300pa3uth Ha pUCYHKE MOJIEKYITY KUIKOCTH HA TOBEPXHOCTH TBEPAOIO Tea
IS ClTyvasi CMauyMBaHUs U HE CMaYMBaHUs. Y Ka3aTh KPaeBOM yTOJI.
6. Uro Ttakoe kamumuiap? WM300pa3uth >KUAKOCTH B KaMWLISApE IS CIIydas
CMa4yMBaHUA U HE CMAaYUBaHHUS.
7. TloueMy >KMJIKOCTH UCHIAPSIOTCS JIETUE, YEM TBEpAbIE Tena?

o E

JIABOPATOPHAS PABOTA Ne 5

Ha3zeanue nabopamopnoii pavomur: «A3ydenne 3akona Oma IJis1 y4acTKa LeNu
MPHU MOCJIeI0BATETbHOM COeIUHEHUM NPOBOIHUKOB.

Ileny pabomoer: HAy4IUTHCS COCNUHSITH TOTPEOUTENM PA3IMYHBIMH CIIOCOOAMH,
OTBITHBIM IMTYTEM MPOBEPUTH 3aK0H OMa.
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Obopyoosanue: WVCTOUYHUK DBJIEKTPUUYECKOM HSHEPIrUH, PE3UCTOPBI, aMIEPMETP,
BOJIBTMETP, PEOCTAT MOJI3YHKOBBIH, KJIFOY, COEJUHUTENIbHBIE TPOBOJA.

PesyabTarnl:
Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmuposannoe
cooepoicanue).

— ITIK 4.4. IlpoBoauTh KOHTpOJb M aHaidu3 uHPOpMaMU 00 aKTHUBaxX U
(UHAHCOBOM  TOJIO)KEHWH  OpraHW3allid, €€ IUIATeKECIIOCOOHOCTH U
JTOXOHOCTH;

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;

npeomemmuuie:.

— IIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCA OOJCEH YMemb. COCTaBJIAThH
ANEKTPUYECKHE €N,  IUIAHUPOBATh M TPOBOAUTH HW3MEPEHUS  PA3IMYHBIMU
U3MEPUTEIbHBIMA  NPUOOpaMu  (aMIEpMETP, BOJBTMETP), MPOU3ZBOAUTH pacueT
ANIEKTPUYECKUX IIENel Mpu pa3IMuHbIX CHOCO0AaX COEAUHEHUs MoTpeoureneii u
HMCTOYHUKOB AJIEKTPUYECKOIO TOKA, NPOM3BOJAUTH MATEMaTHYECKYyI0 00pabOTKy
MOJIyYEHHBIX PE3YyJbTAaTOB 3KCIEPUMEHTAa W MOTPEUIHOCTEH; pellaTh 3aJadyd Ha
OIpE/IENICHNE CUJIbI TOKA C MCIIOJIb30BaHMEM 3aKOHOB OMa /Ui y4acTKa LETH.

Teopus

DJIEKTPUUYECKUM TOK — YIOPSAJIOYCHHOE JIBUKCHHME 3apsKEHHBIX dacTuil. [
TOro 4YTOoOBl B TIPOBOJHMKE BCE BpEMS IIPOTEKaT DSJICKTPHUYECKUM TOK, B HEM
HEOOXOJIMMO TIOAJCPKUBATh IIOCTOSHHOE DJJICKTPUYECKOE TI0JIE C  ITOMOIIBIO
WCTOYHHUKA TOKA.

OCHOBHBIMHM XapAaKTEPUCTUKAMH DJICKTPUUECKOTO TOKAa B IEMU SBJISIOTCA
HANPsDKEHUE, CHUJIA TOKA, COMTPOTUBJICHUE.

3aBUCUMOCTh MEXIY ATHUMHU XAPAKTEPUCTUKAMH YCTAaHABIMBAET 3akoH Oma:

1= 2

R
[ToTpeOuTenn SIAEKTPUUYECKON OSHEPTMM — DJIEKTPUUECKHE JIAMITOYKH,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, MPOBOAA U T. M. — O0JaNAIOT ONPECICHHBIM
COMPOTUBJICHUEM, TIOATOMY KX YacTO HA3bIBAIOT  «IPOBOJAHUKAMU» WM

pe3ucTopamu.
OOBIYHO DJCKTPUYECKas IIEMb COCTOUT M3 HECKOJBKHX PE3UCTOPOB,

COCIMHECHHBIX TIOCIICIOBATEIIBHO, TMapajuiebHO WM cMmemaHHo. CompoTUBJICHUE

ATOTO PE3UCTOpPA HA3BIBAIOT SKBUBAJICHTHBIM OOIEMY CONPOTHUBICHUIO HECKOIBKHUX

PE3UCTOPOB, 0OPA3YIOIIUX IIETIb.

CxeMa TMOCJIEIOBATEILHOTO COEAMHEHUS TPOBOJHUKOB BBITJISIUT CIEAYIONAM

obpazom:
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R1

R2
R3

IIpn mociienoBaTEIbHOM COCAMHEHWHM BCE BXOMSIINE B HErO IPOBOJHUKHU

COCOAUHAIOTCA APYyr 3a APYroM, T.C. KOHCI IICPBOIO IPOBOAHWKA COCHHHACTCA C
Ha4vaJIOM BTOPOTO.

Cuna Toka B JIOOBIX YaCTIX OCIIM OJHa M Ta XKC (06 9TOM CBHACTCIIBCTBYIOT

MOKa3aHUs aMIIepMETPOB): I=1,=1I,.
o [Ecnu yepe3 onuH MPOBOIHUK MPOTEKAET TOK, TO OH MPOTEKAET U YEPE3 BCE
OCTaJIbHBIE.

o Ecnu xoTs ObI Ha OTHOM MTPOBOJTHUKE OTCYTCTBYET TOK, TO OH 00S3aTEIHHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mOCNIEOBATENPHOM COEJWHEHUHA CONPOTUBICHUN PE3YIbTHUPYIOIIEE
HaIpsKEHUE PABHO CYMME HAIIPSHKEHHUM Ha y4acTKax: U= U, + U,.

PesynpTupyromiee COITPOTHUBIICHUE MOCJIEA0BATEIBHO COCIMHEHHBIX
noTpeOduTeNneil paBHO CyMME CONPOTUBIICHUI MOTPEOUTENCH: R = R; +R,.

ConpoTHBICHHUE nenu R, COCTOSIIIEH 13 N OJUHAKOBBIX JIaMmIl,
conpotuBiecHueM R4 kaxnas, B N pa3 00JbIlIe COMPOTUBIICHUS OJTHOW JIAMIIBI:

R=R1*n.

XOJA PABOTHBI
1. CocTaBUTb IEKTPUUECKYIO IEMb MO CXEME:

A

A R R R3 B
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
2. PaccMOTpeTh LIKaJIbl U3MEPUTENIbHBIX IPUOOPOB, ONPEAEIUTD LIEHY JCJICHUS.
3. IIpoBepuTh 3NIEKTPUUECKYIO LI€Tb, LENb 3aMKHYTh M MU3MEPUTh HAIPsDKEHUS Ha
KOKIOM pesucrtope. JUIsi 3TOro MNPUKOCHYTHCS HAKOHEYHMKAMU IPOBOJOB,
MPUCOEIMHEHHBIX K 32KMMaM BOJIBTMETP K KJIEMMaM KaKJI0TO pe3UcTopa.
4. VI3MepuTh HampspKEHHE Ha KOHLAX BCEH Tpynmbl pe3uctopoB (ydactok AB), menb
Pa30MKHYTb.
5. [Iposeputh cooTHOMIEHUS (U = Upac; Upaca = U1 + U, + U3) 1 cienath BBIBOA.
6.  Bblunciutrh ~— 00liee  CONPOTUBIEHUE  MPOBOAHUKOB,  COEIMHEHHBIX
MOCJIEI0OBATEIBHO, PA3TUYHBIMU CIIOCOOAMH:
—u -

Rloﬂm - % 41 R206m - Rl + RZ + RS

U
R206m

7. Ilo popmyne | = BBIYMCIUTh CUJly TOKa. CpaBHUTH €€ C IOKa3aHHEM
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aMIICpMCTpa U CACIIAaTh BBIBO.

8. Pe3ynbTaThl n3MepeHUi U BEIYUCICHUHN 3aKicaTh B TAOIUILY.

COl'lpOTI/lB.TIEHI/Ie HarlmeeHHe Cuiia Toka
= =
= = = Q =
) S ) oﬁ Oé i T B T s | << < <5» 1
3 o & g 5 S5 & 2 = | 2] & 8
r | >

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

1. Kak BKIIOYEHBI BBIKIIOYATENb, OaTapelika ¥ JaMIlOYKa B KapMaHHOM
dbonapuke? M3zo0pasure cxemy.

2. 3o0pa3uth  y4aCTOK  IIEMU  COJACPIKAIIMA  JIAMITBI,  COEIWHEHHBIX
MOCJIeTOBaTEILHO. [ 16 MPUMEHSIOTCS TAKUE CXEMBI?

3. Tloka3ath Ha cxeme, KaK MOJIKIIOYUTh aMIIEPMETP U BOJIBTMETP K PE3UCTOPY.
Kak M0O>XHO omnpeieuTh COMMPOTUBIICHUE PE3UCTOPA 10 UX MOKa3aHUAM?

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomoer: «A3ydenue 3akoHa Oma JJs yyacTka umenu
NPHU NAPAIETLHOM COCIUHEHUH MPOBOJIHUKOBY.

Ileny pabomoer: HAy4YUTHCS COCNUHSITH TMOTPEOUTENM PA3IMYHBIMH CIOCOOaMH,
OTBITHBIM IMYTEM MPOBEPUTH 3aK0H OMa.

Ooopyooseanue: WCTOYHUK DIEKTPUYECKOM DHEPTUM, PE3UCTOPBI, aMIEPMETD,
BOJILTMETP, PEOCTAT MOJ3YHKOBBIHN, KIIOY, COSIMHUTEIIbHBIC MPOBO/IA.

Pe3yabTarthi:

Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvro-opuenmuposanmnoe

cooepoicanue).

— TIK 4.4. IlpoBoauth KOHTPOJAh W aHanu3 wuHbopManuu 00 aKTuBax U
(UHAHCOBOM  TOJIOKEHWW OpTaHHW3allid, €€ IUIATeXKECIIOCOOHOCTH U
JIOXOJHOCTH;

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;

npeomemmHule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, IIPy 08, ITPy 09, TPy 12.
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Ilo  oxonuanuu pabomuvl obyuaowulica O00aHCeH yMemb: COCTABIATH
AIIEKTPUYECKHE 1IeMH,  IUIAHUPOBAThb M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
U3MEPUTETbHBIMUA  MIpHOOpaMu  (amMrepMeTp, BOJBTMETP), MPOU3BOAUTH pPaCyeT
AIIEKTPUUYECKUX IIeTed MPH PA3IUYHBIX CIOCO0AaX COENMHEHUsS MOTpeduTene u
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, TMPOU3BOJUTH MaTEMAaTUYECKyI0 00paboTKy
MOJyYEHHBIX PE3YJbTATOB HKCIEPUMEHTa M MOTPEHIHOCTEH HU3MEpPEHUs; pelaTh
3aJjaud Ha OIpE/eeHUe CUJIbl TOKAa C UCMOJb30BaHMEM 3aKOHOB Oma i ydacTka
LETIH.

Teopus

DNEKTPUYECKUN TOK — YIOPSIOUYCHHOE JBHXKCHUE 3apsKEHHBIX dacTull. Jlms
TOTO 4YTOOBI B TIPOBOAHHKE BCE BPEMS MPOTEKad DJICKTPUYECKUN TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IOCTOSTHHOE 3JEKTPUYECKOE I0JIE C  [OMOIIBIO
MCTOYHUKA TOKA.

OCHOBHBIMM XapaKTEPUCTUKAMHU DIJIEKTPUUYECKOTO TOKA B LIENHU SBISIOTCS
HAaNpsHKEHHUE, CUJla TOKA, COIIPOTUBIICHUE.
3aBUCHUMOCTb MEXIY STUMH XapaKTEPUCTUKAMU YCTAHABIMBAET 3aKOH OMma:

1= 2

R
HOTp€6HTeJII/I BHGKTpHLIGCKOﬁ OHCPIUU — OJJCKTPUYCCKUC JIaMIIOYKH,
QJICKTPOHArpCBATCIILHLIC HpH60pBI, mpoBoJa U T. II. — 06J13I[a}0T OIIPpCACIICHHBIM
COIMPOTHUBJICHUCM, IIO3TOMY HX  YacCTo HAa3bIBAIOT  «IIPOBOJHHUKAMU» NN

pPEe3UCTOpaMHu.
Cxema mapajuieIbHOTO COSTUHEHHS IPOBOTHUKOB BBITJISIUT CIIEIYIOIIMM 00pa3oM:

Cr -

Rl R2 R3

[Ipu mapasielbHOM CO€IMHEHUU BCE BXOJSIIME B HEro MPOBOJHUKHU OJHHUM
CBOMM KOHIIOM MPHUCOEAUHSIOTCS K OJHOM TOYKE Lenmu A, a BTOPHIM KOHIIOM — K
Ipyrou Touke B.

Cuna Toka B HEPa3BETBJIEHHOMW 4YacTH I1IEMM pPaBHa CyMME CHJI TOKa B
OTJICNIBHBIX TapajuIeIbHO COCIMHEHHBIX MpOBOAHUKAX. OO0 3TOM CBUIETEIBCTBYIOT
[OKa3aHUs aMIIEPMETPOB: I=1,+ I,.

Ecnau BBIKpYTUTH OJHY JamIly, TO Apyras Jiammna IpoJ0JBKaeT TopeTh. ITO
CBOMCTBO MHCHOJIB3YIOT [IJIsi TOJKIIOYEHUSI OBITOBBIX NPUOOPOB B TOMEILCHHH.
Hanpsixkenne Ha ydactke nenu AB M Ha KOHIAX BCEX MAPAIUICTIBHO COEIMHEHHBIX
MPOBOJIHUKOB OJTHO U TO K€: U=U;= U,.

OO011ee COMPOTUBIICHHE IENH MPH MapalICIbHOM COCIMHEHUU ITPOBOHHKOB
ompenensercs no Gopmyre:

1 1 4 1
R R, R,
ConpoTuBjeHHUE neny R, COCTOSIIECH 13 N OJJMHAKOBBIX JlaMIl,

COIMPOTHUBJICHUCM R1 Kaxxzgasi, B N pa3 MCHBIIEC COIIPOTUBJICHUSA OI{HOI71 JJaMIIbI:
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R=12
n
Bo Bcex cnmywasix, KOrjia HY)KHO HE3aBUCHMOE BKJIIOYCHHE W BBIKIIOYCHHE
AJIEKTPUYCCKUX TIPUOOPOB B IICMH, HWCIONB3YIOT TapajuieTbHOEC COSIMHCHHE
AJIEKTPUYIECKUX YCTPOUCTB. VIMEHHO mapaljieIbHBIM 00pa3oM yCTaHaBIMBAIOT
pPO3ETKM B KBapTHUpax. Takoe MOIKIIOYCHHE IIO3BOJISIET BKJIIOYATH Pa3IUYHBIC
puOOpHI B CETh COBEPIIICHHO HE3aBUCUMO JPYT OT APYyTra, U MPU BBIXOAC MX CTPOS
OJTHOTO M3 HHUX ATO HE BIUSAET HA PaOOTy OCTATHHBIX.
OcHOBHBIE OCOOCHHOCTH:
o BxitoueHne w/wiaM BBIKIIOYCHHWE OJHOM HArpy3ku HE MemaeTr pabote
OCTaJIbHBIX.
o Bce nHarpy3ku paboTarOT mpu OTHOM HAIPSKECHUH.

XOJA PABOTHBI
1. CocTaBUTH AIAEKTPUUECKYIO IIENb 10 CXEME

-] '

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:

2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTh IIEHY JICTICHUS.

3. IIpoBepuTh ANEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTH HAIpPSHKEHUE Ha
y4yacTke AB U CUily TOKa B LIETH.

4. TlepexyTr0uuTh aMIIepMETP U3 MAruCTPAJId B Ty WK UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&KJIOM PE3UCTOPE.

S. llpoBeputh coOTHOMICHUS I pocy = I3 + 1o + I3 1 Iy =I5y, CHENATE BBIBOIL,

6. Beraucnuth o0IIEe COMPOTHBIICHHE IMPOBOJHUKOB, COCAWHEHHBIX MapauieiabHO,

— U 1 _ 1 ! !
: = = — 4+ 4+ —
Pa3IUYHBIMK CIIOCO0AMI: Rypgy = =% Reorw  RL . Ry | Ry’

RiR2R3
7. Raou = RRy +RyRs + RiRs °
7. Berarcnuthb Hanpspkenue 1no popmyie Upacy = 1+ Rogguy-

CpaBHI/ITB €TI0 C IIOKa3aHUCM BOJIBTMCTpaA U CACIAaTb BBIBO.

8. Pe3ynbTaThl ©13MepeHUH U BBIUUCIECHUHN 3aMUCaTh B TAOJUILY.

Conporusienune Hanpsixenue Cuia Toka
= =
= = = < == <
S 18 |8 [ (S 1212125 % =223 %
Vi o Vi S S D |D | D 2 = = | == 2| _E
o (0 d o ~ — - | -
¥ | >
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9. CpaBHUTH pe3ynbTaThl U3MEPEHUN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:

=

J1Jist ocBellleHrs TpaMBaiiHOTO BaroHa ucnoib3zyercs 10 mami, paccuuTaHHBIX

2. Ha Hampsbkenue 120 B. Kak Bxmouenwsl 3ti Jamnbl? Hampsbkenue B
TpamBaiiHoi cetu 600 B.

3. N300pa3uth yuyacTok LIETIH COAEPKAIIMMA JTaMITbl, COeIMHEHHBIX MapajlIeIbHO.
I'ne npuMeHsIOTCS TAKUE CXEMBI?

4. BocemMb pE3HCTOPOB COEAUHWIM II0 [JBa  IOCJEAOBATEIbHO B YETHIPE

napa’suiesibHbie BeTBU. HauepTuth cxemy COeMHEHUS.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue naovopamopnon paoomer: «Onpenenenue IAC U BHYTpPeHHero

CONMPOTHBJIEHUS] ICTOYHUKA HANIPSIZKEHUSD.

Ilenv paoomer: Hayunthes onpenenars IJIC U BHYTpEeHHEE CONPOTUBIICHUE

UCTOYHHUKA TOKA.

Obopyoosanue. aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJIICKTPUYECKOM DHEPTUH,
peocTar, K04, COeIMHUTENIbHBIE TIPOBO/IA.

Pe3yabrarthi:

Dopmupyemoie INNeMeHmbl IIK (npogpeccuonanvHo-opuenHmuposannoe

cooepiicanue).

— IIK 4.4. IlpoBoauTh KOHTPOJAb M aHauu3 HHPOpManMK 00 akTUBax U
(UHAHCOBOM  TOJIOKEHWW OpraHW3allid, €€ IUIaTeKeCIIOCOOHOCTH U
JIOXO/THOCTH;

Memanpeomemmuwle:

— 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;

npeomemmHuule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomul obyuarOwulicsi O00JJCeH YyMemb. COCTABISTH
AJIGKTPUYECKHE IIEMHM,  TUTAHUPOBATh M BBIMOJHATh HW3MEPEHUS  Pa3TUIHBIMH
MU3MEPUTETbHBIMU npudopamMu (ammepmerp, BOJIETMETP), ITPOU3BOJIUTH
MaTEeMaTUYECKyl0  OOpabOTKY  MOJIyYEHHBIX  pPE3yJbTaTOB  JKCIEPUMEHTA H
MOTPEIIHOCTEH W3MEpPEHHUs;  pellaTh 3aJadd Ha ONpEICIICHHE CHIIBI TOKa C
MCIIOJIb30BaHUEM 3aKOHOB OMa JIJ1sl ydacTKa IENy U TOJIHOMU TeTIH.

Teopus
Bo3HukHOBEHME Pa3HOCTH MOTEHIIMATIOB HA TMOIOCAX JIO0OTO UCTOYHUKA TOKA
SBIIIETCS PE3YJbTaTOM pA3JAEIEHUST B HEM IIOJIOKUTEIBHBIX U OTPULATEIBHBIX
3apAmoB. OJTO paslelieHue MPOMCXOAWT Omaromapsi pabore, coBeplIaemMon
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cTOpoHHUMHU cujiaMd. CTOPOHHME CHUJIbI — CHJIbI, JIEUCTBYIOIME MPOTHUB
AJIEKTPUYECKOTO TIOJISi W BBHITIONHSIOMKE PaboTy 3a CU€T Kakou-Iubo HSHEpruu,
MOABEIEHHON U3BHE.

Bennunna, msmepsiemas paboToil, COBEpIIaeMOl CTOPOHHUMH CHJIaAMU TMpH
MEPEMENICHUN €JVHUIIBI TOJIOKUTEJIBHOTO 3apsia BHYTPU HCTOYHMKA TOKa,
Ha3BIBACTCS DJIEKTPOABIKYIIEH chiIbl HcTouHHuKa Toka (DJIC — &, B).

Ecnu 1menp pasomkHyTa, TO paboTa CTOPOHHMX CHJI IIpeBpallaeTcs B
MOTCHIMAJIIBHYK0 JHEPTHI0 HUCTOYHHMKAa TOoKa. llpm 3amkHyTOM 1enmM 3Ta
MOTEHIIMAJIbHASL SHEPIrusl pacxXxoAyeTcsi Ha paboTy MO MEPEMEIICHUIO 3apsioB BO
BHEIIHEH 1eMu C COMNpPOTUBIEHHUEM R ©W BO BHYTPEHHEM 4YacThd UENu C
COITPOTHUBJIEHUEM I,
¢ =IR+Ir,

T.€. € U I MOXKHO ONIPEAETUTDH ONBITHBIM ITyTEM.

X0 PABOTbBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb I10 CXEME:!

Y

IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:

2. PaccMOTpeTh MIKaibl aMIIepMETpa U BOJIBTMETPA, ONIPEACTUTD IIEHY JIeTICHUSI.

3. [IpoBeputs 11€Mb, 3AMKHYTh KJIFOU, MOJIB3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIIYI) HECKOJbKUM JACIEHUSIM IIKaibl amrepMmerpa. CHATh MOKa3aHUs
BOJIbTMETpA U amIiepMeTpa. Pa3oMKHYTh LIEb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHSSI COMPOTUBIICHUE TIEMTU TIPU MTOMOIIIA peocTara.

U
5. BBIUKCIKMTE BHEIIHKME CONPOTHBIIEHHE IIEMH, UCITOJIB3ys 3akon Oma: R = T

6. Pe3ynbTaThl u3MepeHuii moactaButh B ypaBuenue & = U + Ir, onpenenuts € u I,
pemas CHCTEMbl YpPaBHEHUM:

{Z‘:U]_'l‘llr, e =Uy+ 1y, {Z‘:U3+|3r,
:U2+|2r; :U3+|3r; :U1+|1r.
uU,-u Us-U U, -U
r: 2 1 r: 3 2 — 1 3
I =15 I, —13 311
U,l, —U,l Ual, —Usl Uqlz —Ual
— Yol —=Uilp c= 312 2'3 e= 1°3 311

/. Pa3oMKHYTh Lienb W W3MEPUTHh HampspkeHue U, Ha 3aXKuUMax HCTOYHHUKA
AJIEKTPUYECKON SHEPIUU MPU PA30OMKHYTOM BHEIIHEH LIETIH.
8. Bce pesynbTaThl 3MEpeHU U BRIUMCICHUH 3aliCaTh B TAOJHILY.
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9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
UTto Takoe BHEIIHSS U BHYTPEHHSS 4acTH 1lenu? YKazaTh Ha PUCYHKE.
UTo0 Takoe CTOPOHHUE CHUJIBI?
3. Tlouemy moka3aHus BOJIBTMETPA MPU PA30MKHYTOM M 3aMKHYTOM KITFOUE
pa3In4YHbI?
Yro nazeiBaetcsa DJ1C?
UTto Takoe BHYTpPEHHEE U BHEITHEE COPOTUBJICHUE TN ?

N =

o s

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pabomot: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJIMBAHHUS U MOLIHOCTH, MNOTPe0IAeMOii JIaMII0i».

Ileny pabomel: vccnenoBaTh 3aBUCUMOCTh MOITHOCTH TOKa OT HANPSKEHUS U
HAYUYUTHCS ONPEACIIATh TEMIIEPATypy HUTH JIAMITbl HAaKaJTMBAHMUS.

Oobopyoosanue: JJIEKTPUYECKAs JiaMIla, MCTOYHUK DJICKTPUYECKOrO TOKa,
aMIiepMeTp, BOJBTMETP, PEOCTAT TMOJ3YHKOBBINA, KIIIOY, COCAUHUTEIIbHBIC
MPOBO/JIA.

Pe3yabTarthi:

Dopmupyemboie 371eMEeHmMbl IIK (npogheccuonanvro-opuenmuposannoe
cooepiicanue).

— ITIK 4.4. IlpoBoauth KOHTPOJAh W aHanu3 HHPopManuu 00 aKTUBax U
(UHAHCOBOM  TOJIOKEHWW OpTaHHW3allid, €€ IUIATeKECIIOCOOHOCTH U
JIOXO/THOCTH;

MemanpeomemHuule:

— 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;

npeomemmHnule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, IIPy 12.

Ilo oxonuanuu pabomul obyuarowulici O00JJCeH YyMemb. COCTABISTH
AJIEKTPUYECKHUE IIeTH, TUJIAHUPOBATh M BBHIMOJHATH JKCIEPUMEHTHI C TIOMOIIBIO
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Pa3MYHBIX W3MEPHUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJBTMETP), MPOU3BOIUTH
MaTeMaTUYeCKyl0  OOpabOTKYy  TMOJYyYEHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
MIOTPELTHOCTEMN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOUEHUH PAOOTAET B IKCTPEMAIbHBIX YCIOBHSX
IpU TOKaX, KOTOPBIE MPEBBIIAIOT HOMHUHAIBHBIN, YTO MPUBOJUT K YCKOPEHHOMY
M3HOCY HUTH HaKajla U MPEXKICBPEMEHHOMY BBIXOY JIAMITBI U3 CTPOsI, 0COOCHHO TIPHU
MPEBBIIEHUSIX HATPSYKEHUS B TUTAIOIIECH CETH.

[Ipn mpomomkuTeNIbHON pabOTe JIaMITbl HaKaJWBaHUS €€ HUTh Hakaja TI0J
BO3JCHCTBUEM  BBICOKOW TEMIEpPATypbl HAarpeBa MOCTEIIEHHO HCHapseTcs,
YMEHBIIIASICh B AMaMeTpe, pBeTcsa (meperopaet). UeM Bblllie TeMIepaTypa Harpepa
HUTH Hakama, TeM OOJbIle CBeTa H3IydaeT Jjammna. [lpw 3TOM HHTEHCHBHEE
NPOTEKAeT MPOLECC HWCIAPEHUsT HUTU, U COKPALIAETCS CPOK CIYXKOBI JIAMIIBI.
[TosToMy n1 naMIl HakaJWMBAaHUS yCTAHABIIMBAETCS Takash TeMIlepaTypa Hakala
HUTH, TIpU KOTOpOM oOecreuynBaeTCss HE0OXoAuMash CBETOOTAaua JIaMIlbl U
ornpeeraeHHas IPOJOIKUTEIHLHOCTD €€ CITYKOBI.

C TouKM 3peHus KJIACCUUECKOU 3JIEKTPOHHON Teopuu JBa (pakTopa: 1) yuactue
AJIEKTPOHOB B XAOTUYECKOM JIBIDKCHHMM (HApsAy C HaIpPaBJICHHBIM) M 2) HAUYUE
COyIapEHUN JIEKTPOTEN ¢ MOHAMU KPUCTAIIIMYECKON PELIETK BOCIIPUHUMAECTCS KaK
AJIEKTPUYECKOE COMMPOTUBIICHUE MTPOBOIHUKA JIEKTPUUECKOMY TOKY. C yYBEIMUEHUEM
TEMIIEPATYPbl BO3PACTAET CKOPOCTh XAOTHYECKOTO JBWIKCHUS, a TaKXE YHUCIIO
COyJapeHUl 3JIEKTPOHOB, YTO JIOJDKHO MPUBECTH K YBEJIUYEHUIO COMPOTHUBIICHUS
MPOBOJIHUKA. JKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO I META/UIOB YBEIMYCHUE
COITPOTHUBIICHUS C TEMIIEPATYPOU BBIPAKAETCS 3aBUCUMOCTBIO:

Rt - Ro(l + at)

rie Ry, — comnporuBieHne mpoBoAaHuka npu temneparype 0 °C, R, —
CONPOTUBJICHUE TPOBOJHUKA TIPU TemmepaType t, o — TepMuYeckuit KordPuiuent
COIPOTHUBJICHUS JAHHOTO METAJUIa, OH MOKAa3bIBAET HA KAKYI) YacThb M3MEHSETCA
COIPOTHUBJICHUE MPOBOAHUKA NIPU Harpese ero Ha 1 °C. Y 4ucThIX METAIUIOB NOpSAKA

0—3

, y CIIaBOB MeHble. Y Bojibppama, U3 KOTOPOTO HU3TOTOBJICHA HUTH
rpazyc

y 3 1
uccaemyeMoit mamnel 4,8-1073 =

oc'
TemnepaTypy packaJ€HHON HUTH, MOYKHO OINPEACIIUTD 10 (GopMyIie
Rr —Ro

T - aRO

, €CIIHI W3BECTHBI €€ CONPOTUBICHHE R; mpu 3TOW TeMmmeparype u

conpoTuBieHUE HUTU R, pu temneparype 0 °C:
MoIHOCT, TOKa — BEIUYMHA, XapaKTepHU3yrollass, C KaKOil CKOpPOCTHIO
coBepIaeTcs paboTa Toka.
[Tpu 3aMbIKaHUU SJEKTPUUECKOHN LIETIM Ha €€ y4acTKe C CONpoTuBIeHHEM R,
tokoM |, Hanpspkennem Ha koHmax U mpowusBoautces pabora A
U%

— — 12Dt —
A=I1Ut=IRt= =
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Benuuuna, paBHas OTHOIICHHWIO PabOTHI TOKa KO BPEMEHH, 3a KOTOpOE OHa
A 2 U 2
COBEpIIAETCS, Ha3bIBAETCS MOIHOCThIO P: P = e => P=1U=I'R= =
3aBucuMocTh P oT U MOXXHO uCCIe10BaTh SKCIEPUMEHTAIILHO.
Pabota snextpuyeckoro Toka B CU Beipaxaetcs B Jkoyisax (L), MOIIHOCTh

— B BarTax (Br1).

X0 PABOTHBI
1. CocTaBUTB 3NEKTPUUECKYIO LIEMb IO CXEME:

&b &

O Py
IIpogheccuonanvro-opuenmuposaHnuvle 3a0aHUA:

2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY JICTICHUS.

3. IlpoBeputTh 1€llb, 3aMKHYTh KIJIOY, TOJB3YsACh pPEOCTATOM, YCTaHOBUTH
HavMEHbIIEe 3HaUeHUE HanpspkeHus. CHATh MOKa3aHWs BOJBTMETPA U amIlepMETpa.
Pa3oMKkHYTH 11ETTB.

4. TlocteneHHO BBIBOJAS PEOCTaTa, CHITh HECKOJBKO pa3 MOKa3aHUsS aMIlepMeTpa U
BOJILTMETPA. 3HAUEHHUSI CUJIbI TOKA BEIOMPAIOT TAKUMH, IPU KOTOPBHIX HUTH JIAMIIbl HE
CBETHUTCS, CBETUTCS] KPACHOBATHIM IIBETOM U CBETUTCSI C MAKCUMAJIBHOU SIPKOCTBIO.

5. Jlnst kaXxk1oro 3HaYeHUsI HAIPSIKEHUS ONIPECTUTh:

1) momHocTs P = U, nmoTpebisiemMyto 1amMmon,

U
2) conportuBienne R, = 7| HUTHU Hakana,
) Rr —Ro
3) remneparypy e€ Hakaia T = Ry

rae Ry — conpoTuBieHNe HUTH JIaMIIbl [IPU KOMHATHOM TeMIleparype;
0L — TeMIIepaTypHBIi k03D HUIHEHT conpoTHBIeHns Bombdpama (o = 0,0048 K™).

B nepBoM ombITe, KOr/la TOK B LIENMHM MHUHMMAJIEH, & CBEYEHUE IOJHOCTBIO
OTCYTCTBYET, TEMIIEpaTypy HUTH HaKalda MOKHO CUMTaTh KOMHATHOW. Ilockoibky
IpM CBEYEHUU JIaMIbl B TMOJIHBIA Hakal TeMIeparypa HUTH OYEHb BBICOKA (~
2000°C), To A npuOIU3UTEIBHOTIO MOJCYETa TEMIIEPATypbl MOXHO MPUHSATH, YTO
BenMunMHa Ry M ecTb 3HaueHHWe CONpPOTUBIEHUS HUTH Hakana, KOTopoe Oyner
MOJIy4€HO B IIEPBOM OTIBITE.

6. Pe3ynbpTaThl ©3MEpEHUN U BBIUMCICHUN 3aHECTU B TaOJIUILY.

33



Ne onibITa

g 2 = = = & | E & <
o S z i g = 2 = SEx=g | £ 2
= 5 S E 2= L3 - g8 | 5 >~
) o 9 Rz AdAs| B gEE = = &
= = = O = A [~ > >i;:,{. «
s =M S E 4 S = M s EO S 2 T E I EEk s
fr5 |CE]ESEM|EEEC|EEEsEisE¥ | g3
ugD &&—van—osﬂhcsﬂgg % oF =
o = B S - =4 FE L < %
= = [=R =% < o & == =
= > 5 = = Z v &
= @) = = = = S -
= 3 &) o 2 &

7. I[ToctpouTh rpaKu 3aBUCUMOCTH

1) MomHOCTH, IOTPEOIIEMOI TAaMIION, OT HAPSHKEHUS Ha €€ 3aKuMax;
2) COPOTHUBIICHUSI HUTH HaKaJla JIAMITBI OT €€ TeMIIepaTyphl.

8. CpaBHUTH pe3yJabTaThl U3MEPEHUI U ClI€TaTh BBIBO/I.

N =

o s

KOHTPOJIBHBIE BOITPOCHI:
Uto Ha3bIBaIOT pabOTOM TOKA, MOLTHOCTHIO TOKA?
Kakumu criocobamMu MOXKHO OIIPENETUTh MOIIHOCTh TOKa?
Kak orpaxaercs poct TtemmepaTypbl HHTH Hakajla JIaMIbl Ha €€
CONIPOTHBJIEHUE U HA BBIJCISEMYIO B HE MOIIIHOCTB?
B xakue BHIIBI SHEPTHM MOKET MPEBPAILATHCS ANEKTPUUECKAs YHEPT U ?
Jlamnei, 200-BartHass u 60 BaTTHAas, pacCUUTaHbl HA OJHO HAMNPSIKECHHUE.
ConpoTuBIIeHHE KaKO# JIaMITbl OOJIBIIE U BO CKOJIBKO pa3?
Ot HarpeBaTeNbHOM CUpPAIA OTPE3aM IOJIOBHUHY, Apyra IOJOBHHA OCTAJIAChH
BKJIIFOYEHHOM B I1enb. BO CKOJIBKO pa3 M3MEHUTHCS BBIICIAEMOE Ha HEH
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

JIABOPATOPHAS PABOTA Ne 9

Hazeanue naoopamopmnoii paoomwi: «U3yuyeHue sIBJICHHSI FJIEKTPOMATHUTHOM

HHAYKIAW.

Ilens pabomoi: N3y4UTh SBICHUE DJIEKTPOMArHUTHON MHIYKIIHAH.
Obopyoosanue: TAIBLBAHOMETP, KaTYIIIKA, COCIUHUTEIIbHBIE TPOBOJA, MATHUT.
Pe3yabTarthi:
Dopmupyemoie J1eMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— ITIK 4.4. IlpoBoauth KOHTPOJAh W aHanu3 wuHbopManuu 00 aKTuBax U

(I)I/IHaHCOBOM IIOJIOKCHHNHN  OpraHu3allvu, ee  IUIATEeKECIIOCOOHOCTH |
JOXOJHOCTH,

Memanpeomemubwle:

— 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;
npeomemmHuule:
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— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomwvl oOyualowulicss O00aAHCeH YyMemb: TPOBOJHUTH
HaOJIOJICHNS TUIAHUPOBATh M BBIMOJHSITH 3KCIEPUMEHTHI C MOMOIIBIO Pa3THUYHBIX
MPUOOPOB, COCTABIATH DJICKTPUUYCCKUEC IICTIH, MPUMEHATh TOJyYCHHBIE 3HAHUS TIO
bu3uKe U1 00BSICHEHUS HAOII01aeMOe SIBIICHUE DJICKTPOMArHUTHON MHIYKITUH.

Teopus
B 1831 r. dapaneii oOHapyXui1, YTO B 3aMKHYTOM IPOBOJAIIEM KOHTYpE MpHU
U3MEHEHUM MAarHUTHOTO IOJS BO3HUKAET IEKTPUYECKUM TOK. JTOT TOK Ha3BaJIU
UHAYKIMOHHBIM TOKOM. VMHIYKIMOHHBIM TOK B KAaTylIK€ H3 METaJUIMYECKON
IIPOBOJIOKY BO3HMKAET IIPY BIABUTaHUU MarHuTa BHYTPb KaTYIIKHU U IIPY BbIIBUTaHUN
MarHuTa U3 KaTylKu (pHUC. a), a TaKXKe NpPU HU3MEHEHUH CHUJIbl TOKa BO BTOPOMU
KaTyIlIKe, MAarHUTHOE T10JI€ KOTOPOU MPOHU3BIBAET IEPBYIO KAaTYIIKY (puc. 0).

SIBneHne BO3HUKHOBEHHUS DJIEKTPHYECKOIO TOKA
B 3aMKHYTOM IPOBOJAIIEM KOHTYpE NP M3MEHEHHMSIX MArHUTHOTO IIOJI,
IIPOHU3BIBAIOLIETO KOHTYP, HA3bIBACTCS 2/IeKMPOMASHUMHOU UHOYKYUEl.

[losiBneHnEe SIEKTPUYECKOr0 TOKAa B 3aMKHYTOM KOHTYpPE MpPU HU3MEHEHUSIX
MAarHUTHOTO TOJIsl, MPOHU3BIBAIOLIETO KOHTYpP, CBUIETENBCTBYET O JEHCTBHHM B
KOHTYpE CTOPOHHHMX CHJI HEDJIEKTPOCTATHYECKON MPHUPOAbl WM O BO3HUKHOBEHHH
OJ1C nnaykunu.

KonuvecTBeHHOE ONMKCaHUe SBJICHUS AJEKTPOMArHUTHON MHIAYKIMU JTaeTcs Ha
OCHOBE ycTaHOBJIeHMs cBsi3M Mexay OC MHAYKIMU U (QU3NYECKONW BETUYMHOM,
Ha3bIBAEMOW MarHUTHBIM IIOTOKOM.

DKcniepuMeHTalbHOe HuccieaoBanue 3aBucumoctd  IJIC  HMHAYKUMH OT
W3MEHEHUS  MAarHUTHOTO  IIOTOKAa  IPUBEIO K  YCTAHOBJEHUIO  3aKOHA
ANEKTPOMArHuTHOM  mHAyKIuu: OJIC MHAYKIMM B  3aMKHYTOM  KOHTYpeE
IIPONOPIMOHAIBHA CKOPOCTHM HW3MEHEHUs] MArHUTHOTO IOTOKA 4Yepe3 MOBEPXHOCTb,
OrPaHUYECHHYIO KOHTYPOM.

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. CoOpaTs 1ienb Tak, Kak 3TO MOKa3aHO Ha PUCYHKE:
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2. llepenBuras MarHuT yepe3 MOJOCTh KaTYIIKU, KaK MMOKa3aHO HA PUCYHKAX a) — I),
OTMETHUTbH B KQXJIOM CIydyae OTKJIOHEHHE CTPEJIKU ralbBAaHOMETPA.

4. 3aMbIKas ¥ pa3MbIKasi [IeTlb, OTMETUTh OTKIIOHEHUE CTPEIIKH TaJbBAaHOMETPA.
5. Cobpars 11enb, n300paXEHHYIO0 Ha PUCYHKE.
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6. IlepenBuras KaTymiky 4depe3 MOJIOCTh JPYroMl KaTyIIKH, OTMETUTh OTKJIOHEHHE
CTpPEJIKH rajJbBaHOMETpA.
7. CpaBHUTB pe3ybTaThl U3MEPEHUI U ClIETATh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MAarHUTHBIM MoJieM? YeM OHO cOo3/1aeTCsl U Ha YTO JIEUCTBYET?
2. UTto HaA3BIBAIOT SBJICHUEM JICKTPOMArHUTHOW WHIYKITHEH?
3. Uto HA3BIBAIOT MAarHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHT BEJIMYMHA W HAIIPaBJICHUE WHIYKIIMOHHOTO TOKa?

JIABOPATOPHAS PABOTA Ne 10

Ha3zeanue nabopamopnou padoomoi: «U3ydyeHHe 3aBHCHMOCTH Ilepuoja
KO0JIeOAHUI HUTSAHOT0 MASITHUKA OT JJIMHBI HUTH.

Ilenv padbomer: N3y4nTh 3aBUCUMOCTD MEPHUOJIa KOJICOAHUN HUTSHOIO MAasTHHKA OT
JUIMHBI HUTH, HAYYUTHhCSA OMNPENENATh YCKOpPEHHWE CBOOOJHOrO TMaJeHUs C
MTOMOIIIBI0 MATEMATUUECKOTO MasiTHUKA.

Obopyoosanue: 1WITaTUB C JIEPKATENEM, IIAPUK, MOJBEHICHHBI HA HUTH JJIMHOMU
okoio 1 M, mpoOka, u3MepUTENbHAs JIEHTa WM METpoBas JIMHEHKa,
ITAHTEHIUPKYJIb, CEKYHIOMED.

PesyabTarsbi:

Dopmupyemoie 71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepoicanue).

— TIK 4.4. IlpoBoauth KOHTPOJAh W aHanu3 wuHbopManuu 00 aKTuBax U
(MHAHCOBOM  TMOJIOKEHWU OpraHu3alMd, €€ IUIaTeKECIOCOOHOCTH U
JOXOJHOCTH;

Memanpeomemubwle:

— 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 pabomer obyyarOwWuULics O00NJCEH YMemb: TUIAHUPOBATh H
NPOBOJIUTh M3MEPEHUS  C TOMOIIBI0 PA3IUYHBIX HM3MEPUTENBHBIX PUOOPOB,
OOBSCHATH HaOMIOJaeMble (PU3UYECKHE SIBJICHMS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pa0OTKy MOJYYEHHBIX PE3YJbTATOB SKCIIEPUMEHTA M TMOTPEIIHOCTEH H3MEpEHUS;
dbopMyIHpOBaTH MOHATUE KOJIEOATEIHHOTO IBUKEHHUS U €0 BUJIOB; pPelIaTh 3a/1a4u Ha
HAXOKJCHUE MTapaMeTPOB KOJIeOaTeILHOTO IBUKCHUSI.

Teopus
MareMatnyeckuM  MasgTHUKOM  Ha3bIBA€TCS  MaTe€pUabHAsg  TOYKA,
MOJIBEIICHHAS! HA HEBECOMOW M HEPACTSHKUMOM HUTU. MOJENBI0O MOXET CIYKHUTh
TSOKENBIN [IAPUK, pa3Mepbl KOTOPOTO BECbMa Mallbl IO CPABHEHUIO C JIMHOW HUTH,
Ha KOTOpOM OH MOJBEIICH (HE CPaBHUMBI C PACCTOSHHUEM OT ILIEHTpPA TSHKECTU [0
TOYKH IOJIBECA).
Yuénpie ['anmuieii, Hproton, beccens u Opyrue ycCTaHOBWIM CIEAYIOILIHE
3aKOHBI KOJICOAHUST MAaTEMAaTUYECKOTO MasTHUKA!

1. Ilepuon xosiebaHUs MATEMaTHYECKOTO MAasTHUKA HE 3aBHUCHUT OT MacChl
MasiITHUKA U OT aMILUIATYZbI, €CJIM YTOJI pa3Maxa He IpeBpImaeT 6°.

2. Ilepnon xoneOaHWS MaTEMAaTHYCCKOTO MASTHHKA MPSMO IPOMOPIIHOHATICH
KBaJ[paTHOMY KOPHIO W3 JUIMHBI MasTHUKA W OOpaTHO MPOIMOPIMOHATICH
KBaJ[paTHOMY KOPHIO U3 YCKOPEHUSI CBOOOIHOTO MaJICHUS.

Ha ocHoBaHuu »THUX 3aKOHOB MOXKHO HamucaTh (opMyny s mepuoia
KOJIeOaHM:

T=2n \/I .
g
X0 PABOTBHBI
IIpogheccuonanvro-opuenmuposanmvie 3a0aHUs:
1. PaccMOTpeTh MIKAJIbI U3MEPUTENBHBIX TPUOOPOB, OMPEICTUTH LICHY JCICHHUS.
2. [locTaBuTh MITATUB Ha Kpail cTOJA.
3. 3axxaTh HUTHh MasITHUKA 3a CBOOOJIHBIN KOHEIl MEXIy JABYMs IOJIOBUHKAMU
pe3aHoM mpoOKH B JepKaTelle IMTaTHBA.
4. VIamepuTh Npu TOMOINU INTAHTCHIIUPKYJSA IHAMETp IIapUKa, HAWTH paguyc
mapuka rI.
5. U3meputh JuiMHY HUTH lo, HAWTH JUTMHY MasTHUKA (JUTHHA MasTHUKA CIYMTACTCSA OT
HIDKHETO Kpasi MPOOKHU JI0 IIEHTPa TSXKECTH IIaprKa)
| = IO +1r.
6. OTKJIOHUTH IIApUK HA HEOOJbIION yroi, He Oosbiie 10°, ¥ OTIYCTUTb.
7. Ilo cexyHaoMepy OMpEeNeInTh BpeMs, 332 KOTOPOE MAasTHUK COBEPUIMI N MOJHBIX
koJjebanuii (Hanpumep, 100 konebanuit).
8. BeruuciuTh nepuo 1 MoaHoTo KojiebaHus MasiTHUKA 1o hopmyJie:
t
T="1.
9. Beruucanth yckopeHue CBOOOTHOTO MaAeHMs, 110 HopMyJIe:
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4%l

g = T2
10. TIOBTOPUTB OIBIT ABA Pa3a IPH PA3IMUHBIX JUIMHAX MASTHHKA.
11. U3 Bcex HAMJCHHBIX 3HAYCHHH YCKOPEHHS CBOGOJHOIO MAJCHUS BBHIYUCIHTH
cpelHee 3HauCHHE.
12. CpaBHUTH HAEHHOE 3HAYCHHE YCKOPEHUS CBOGOIHOTO NaICHUS C TaOIHYHBIM U
OIPEIETUTh OTHOCHTEIbHYIO OTPENIHOCTh U3MEPEHHS 110 hOopMyIIe:

|g_gma6ﬂ|
o= - 100%
Qma6n
13. Pe3ynbpTaThl H3MEpEeHNId U BHIYMCICHUN 3aMUCaTh B TAOIHILY.
e © o
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14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CAENIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Takoe MexaHu4eckue konedanus?
2. Uto Ha3bIBAIOT aMIUTUTY0M Konebanuii? [lokazats €€ Ha puUCyHKe.
3. Tloka3aTh Ha pUCYHKE BHJIBI MAasTHUKOB, 3amucaTh (HOPMYJIbI, KOTOPHIM
PACCUYUTHIBAIOT MEPUO]] KOJIEOAHUN ITUX MASITHUKOB.
4. Kakue koyie0aHUs Ha3bIBAIOT CBOOOJIHBIMU W BBIHYXKIeHHBIMH? [lpuBectn
IPUMEPHI.
5. Kakue koneOaHusi Ha3bIBAIOTCA 3aTyXaloOlMMU W He3aryxarommmu. [louemy
Kojebanus 3atyxarr? M300pa3uTh Ha pHUCYHKE TpaduKH 3aTyXaroumx |
HEe3aTyXaruux KojaeoaHuu.

JIABOPATOPHASA PABOTA Ne 11

Ha3zeanue naovopamopnoii paoomuet: «MA3yyenue uHTeppepeHIIun CBETA.

Ilenwv pabompr: M3yunTh MHTEPPEPEHIINIO CBETA.

Obopyoosanue: MBbUIbHBINA pacTBOp, MPOBOJIOYHAS pAMKa, SJIEKTPUUECKas JTaMIIOUKa,
WCTOYHMK BJICKTPUYECKON IHEPTUU ISl TUTAHUS JIAMIIOYKH, COEAUHUTEIbHbIC
MPOBO/JIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIIACTUHBI, KOMITAKT-IHUCK.
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Pesyabrartsl:
Dopmupyemoie 71emMeHmbl IIK (npogpeccuonanvno-opuenmuposanmnoe
cooepoicanue).

— ITIK 4.4. IlpoBoauTh KOHTPOJb M aHaidu3 uHPoOpMaMU 00 aKTHUBaxX U
(UHAHCOBOM  TMOJIOKEHUU OpraHu3alluu, €€ IUIATeXKECIOCOOHOCTH U
JOXOJTHOCTH;

MemanpeomentHule:

— 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;

npeomemmuuie:.

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomwvl obyuaOwulicss O00aHCeH YyMemyb: TPOBOJUTH
HaOII0ICHUS, TUTAHUPOBATh U BBITIOJHATH YKCIIEPUMEHTHI, OOBSICHATh HAOII0JaeMOe
aBiieHue (MHTEepdEPEHITMOHHAS KapTHHA);

Teopus

NuTepdepeHiuss — SBJICHHE XapaKTEpHOE JUIsl BOJH JIIOOOW TMPUPOJIBI:
MEXaHUYECKUX, JIEKTPOMArHUTHBIX.

WNuTepdepeHus BOJIH — CIOKEHHE B MPOCTPAHCTBE ABYX (WM HECKOJIBKHX)
BOJIH, NIPU KOTOPOM B pa3HbIX €ro TOYKax MOJYy4YaeTCs YCWICHHE WM OciadlieHue
PE3YJIbTUPYIOLIEH BOJHBL.

Jlns oOpazoBaHMsl yCTOWYMBOM HMHTEP(EPEHUMOHHOW KapTHUHBI HEOOXOIMMBI
KOTE€pEHTHbIE (COIIACOBAHHBIE) HMCTOYHUKH BOJH. KOrepeHTHhIMM HAa3bIBAIOTCA
BOJIHBI, UMEIOILIME OJJUHAKOBYIO YAaCTOTY U MMOCTOSIHHYIO pa3HOCTh (as3.

WnTepdepenimeil cBera Ha3bpIBAIOT MPOCTPAHCTBEHHOE IEpepacipeeieHne
CBETOBOI'O TIOTOKA MPHU HAJIOKEHUU JIBYX (MJIM HECKOJIBKUX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B pe€3yJbTaT€ 4YE€ro B OJHUX MECTaX BO3HMKAIOT MAKCUMYMBI, a B JIPYIHX
MUHHUMYMbI THTEHCUBHOCTH (MHTEep(EepEeHIIMOHHAS KAPTHUHA).

HNnurepdepeniueii cBeta 00bSICHIETCS OKpacka MBUIBHBIX MY3bIpEH M TOHKUX
MAacCJSHbIX MIJIEHOK Ha BOJIE, XOTS MBUIBHBIA PACTBOP U MACIO OECLIBETHBI.

CBeTOBbIE BOJHBI YACTUYHO OTPAKAIOTCS _

OT TMOBEPXHOCTM TOHKOM TIUIEHKH, YacCTUYHO gfél
npoxoaaT B Hee. Ha BTOopoil rpanune miaeHkm <° 3
BHOBb IPOUCXOJUT YACTHYHOE OTPAKEHHE L
BOJIHEI. \ 77

CBeTOBbIE BOJIHBI, OTPAXKEHHBIE JBYMSI 24 /
MTOBEPXHOCTSAMH TOHKOH IJICHKH, /
pacupoCTpPaHsOTCS B OJHOM HaIlpaBJIEHUH, HO AN
MIPOXOJIAT Pa3HbBIC MYTH. L

[Ipu pa3HOCTM XO4Aa, PABHOW YETHOMY ‘ﬂ

A
yucsy auaud nonysoin [ = 2k - > Habmonaercs
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uHTep(PepeHIIMOHHBIN MakcuMyM, rae k=0; £ 1; +2; + 3;...

HUtepbepeHIIMOHHBIE MHUHUMYM HaOJIOAAETCsl MPU Pa3HOCTH XOJla, PaBHOMN

A
HEYETHOMY uMCiy JutnH noayBoid [ = (2k + 1) o

[upuna uHTEpHEPEHIIMOHHON TMOJIOCHI BBIPA3UTCS COOTHOIICHUEM: sza/l,

d

JUIMHA CBETOBOI BONHBL A = EAX , yucio mnosioc N, KoTopble MbI yBUIUM,

OTIPEIENSIETCS CTENIEHbI0 MOHOXpOMATHIHOCTH A/AL: N = AJAL

Korza BeinosnHsieTcs ycioBre MaKCUMyMa JJisi OJHOM JJTMHBI CBETOBOM BOJIHBI,
TO OHO HE BBINOJIHAETCS 1Jisi Apyrux BoOJH. [loaToMy ocBeméHHasi OGelbiIM CBETOM
TOHKasl I[IBETHAsi TMpo3payHas IUIEHKAa KaXeTcs  OKpalleHHOW. SIBieHue
UHTEp(PEPEHIIMM B TOHKUX IUIGHKaX NPUMEHSETCS [JIi KOHTPOJIS KayecTBa
00pabOTKH MOBEPXHOCTEH, JIsl IPOCBETIEHUS ONTUKH.

NuTepdepeHIMOHHAas KapTUHA — pEryJiipHOE 4epeaoBaHue obJacTel
MOBBILICHHOW U TIOHWKEHHOW MHTEHCUBHOCTH CBETA.

WNuTepdepenuss cBera — MPOCTPAHCTBEHHOE IMEPEPACIPECICHUE SHEPTUU
CBETOBOTO M3JIyYECHMs] NPHU HAJTOKEHHHM JIBYX WJIM HECKOJIbKUX CBETOBBIX BOJIH.
CrnenoBarenibHO, B SBJICHUSAX UHTepPepeHIMU U AUGpPaKIMU CBETa COOIIOJAETCS
3aKOH COXpaHEHUs 3Hepruu. B obmactu MHTEp(EepeHInH CBETOBAs HEPTUsSl TOJIBKO
Iepepaclpenensercs, He NpeBpallasich B Apyrue BHUABI 3Hepruu. Bospacranue
SHEPruM B HEKOTOPBIX TOYKaX MHTEPPEPEHUUOHHON KapTUHBI OTHOCHUTEIBHO
CyMMapHOI CBETOBOM SHEPTUH KOMIIEHCUPYETCSI YMEHBUIEHUEM €€ B APYTHX TOUKAX
(cymMmapHasi CBETOBasi SHEPTHsl — 3TO CBETOBAsi SHEPTHUS JBYX CBETOBBIX IyYKOB OT
HE3aBHCHUMBIX HCTOUYHUKOB).

CBeTyible TOJIOCKM COOTBETCTBYIOT MAaKCHMyMaM JHEpPIMHM, TEMHbIE —
MUHAMYMaM.

X0 PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. ITposectu OIIBIT 1:
1) ommyCTUTH MPOBOJOYHYIO PAaMKy B MBIJIBHBIA PAcTBOD;
2) mpoHalOII0IaTh M 3apUCOBATh MHTEPPEPEHIIMOHHYIO KApTUHY B MBUIBHOH TIJIEHKE
(TIpu OCBelEHUY TUICHKU OEJIbIM CBETOM (OT OKHA WJIH JIAMITbI) BO3HUKAET
OKpallIMBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHUI LIBET, BHU3Y — B KPAaCHBIN IBET);
3) caenaTh BBIBOJIL.
2. [Tposectu OIIBIT 2:
1) ¢ HOMOIIBIO CTEKIJIIHHOM TPYOKH BBIAYTh MBUIBHBIN My3bIPH;
2) npoHabmomath 3a HUM (NIPU OCBEMICHUH €ro OelabiM CBETOM HAOII0JAI0T
oOpa3oBaHHE IIBETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEI; IO Mepe yMEHbBIICHUS
TOJIITUHBI TUICHKH KOJIbIIa, PACIIUPSSACH, TIEPEMEIIAOTCS BHU3);
3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY;
4) cnenatb BBIBOJ.
3. [Iposectu OIIBIT 3:
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1) TmaTenpbHO MPOTEPETh CTEKISHHBIE TUIACTMHKH, CJIOXHUTh X BMECTE M CXKaTh
najnbllamu;

2) mpoHaOM0aaTh MHTEPHEPEHIIMOHHYIO KapTHUHY (M3-3a HEUJICATBHOCTH (DOPMBI
COMPHUKACAIOUIUXCS MOBEPXHOCTEH MEXy IJIaCTUHKaMU O0pa3yroTcsi TOHYailliue
BO3/IYIIIHbIE MTyCTOTHI, JAIOIIUE SIPKUE Paay>KHbIE KOJIbIICOOpa3HbIE UM 3aMKHYTHIC
HENpaBUWIBLHOU (DOPMBI MOJNOCH]; MPU W3MEHEHUM CHIIbI, C)KUMAIOIIEH IMJIACTUHKH,
pacnoyio)keHMe Hu (QopMa TOJIOC HM3MEHSIOTCS KaKk B OTPaXEHHOM, TaK WU B
MPOXO/IAIIEM CBETE);

3) 3apucoBaTh yBUIACHHBIC KAPTUHKHY;

4) cnenaTh BBIBOJ.

4. IIposectu OIIBIT 4:

1) mONOXUTH TOPU3OHTATIFHO HA YPOBHE IJ1a3 KOMITAKT-UCK;

2) mpoHabo1aTh HHTEP(HEPEHIIMOHHYIO KapTUHY;

3) onucaTh UHTEPPEPEHIIMOHHYIO KAPTUHY;

4) cnenaTh BBIBO/I.

5. CpaBHUTH pe3yJabTaThI OMBITOB U CIEJaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Yro HazpiBaeTcsa nHTEpPepeHueii cera?
Kakoe ycnoBue Heo6x0oauMo 115t HHTep(depeHInn cBeTa?
3. Kakoit Bum wumeer uHTEpPEpEHIIMOHHAS KapTWHA B Cllydae MOHO-
XpPOMaTH4ECKOIo cBeTa?
Kak onpenensieTcs AjiMHa CBETOBOM BOJIHBI IPU UHTEp(depeHun cBeTa?
[ToueMy MBUIBHBIE Y3BIPH UMEIOT PALYKHYIO0 OKPACKy?

N =

o s

JIABOPATOPHAS PABOTA Ne 12

Ha3zeanue nadopamopnoit pavomui: «A3ydyenne 1upakuum cBeTa.

Ilenv pabomot: n3yunTh TUGPAKIIUN CBETA M ONPEICIUTD JJIMHY CBETOBOM BOJIHBI.

Obopyooeanue. nipubOp NI ONPEEICHUS IJTMHBI CBETOBOM BOJIHBI, TTOJICTABKA IS
npubopa, AUPpPaKIMOHHAS PENIETKA, MCTOYHHUK CBET (JIAMIIOYKa C MPSIMOU
HUTBIO HaKajla B MaTPOHE).

PesyabTarsbi:

Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepoicanue).

— ITIK 4.4. IlpoBoauTh KOHTpPOJb M aHanu3 HHPoOpMalUK 00 aKTUBaX U
(YHAHCOBOM  TOJIO)KEHUW  OpraHu3aldy, €€ IUIATeXKECIOCOOHOCTU U
JIOXOJTHOCTH;

MemanpeomemHuwle:

— 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;

npeomemmHuule:

— TIP6 06, ITP6 07, TIP6 10;
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— IIPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarwWuics OOINCEH YMemb: TPOBOJUTH
HAOJIIOICHM S, TUIAHUPOBATh U MPOBOAUTH U3MEPEHHS PA3TUUYHBIMU U3MEPUTEIbHBIMU
npubopamMu; MPUMEHSATH TIOJyYeHHbIE 3HaHUA 1O (¢GuU3UKe AId OOBICHEHUS
HA0JII01AeMOT0  SIBJICHUSA, AaHAJM3UPOBATHh COCTAB 3JIEKTPOMATHUTHBIX HW3ITY4YCHUM;
MIPOU3BOIUTH MATEMAaTHUECKYI0 00pabOTKY MOTy4YEeHHBIX PE3yIbTaTOB HKCIIEPUMEHTA.

Teopus

Hudpakiuss —  sgBIEHUE OTKIOHEHHMS BOJHBI OT  MPSMOJIMHEHHOTO
pacripoCTpaHEHHs TIPU MPOXOXKJIECHUU Yepe3 MaJible OTBEPCTHSI M OTMOAHUM BOJHOU
MaJbIX MpEenAaTcTBUil. Pa3smepsl mpenarcTBuil (OTBEPCTH) NOJKHBI ObITh MEHBIIE
WIH COU3MEPUMBI C JIMHOW BOJHBL. CyIIECTBOBAHUE ITOTO SIBIICHUS (IUMPAKIIIH)
OTpaHUYMBAET 00JIACTh MPUMEHEHHUS 3aKOHOB I'€OMETPUYECKON ONTHUKHU U SIBISETCA
NPUYMHOM TIpejieNia pa3peliarolieid CioCOOHOCTH ONTUYECKUX TPUOOPOB.

Hudpakiuss oObSACHAETCS TEM, 4YTO CBETOBBIE BOJIHBI, MPUXOJAIIME B
pe3ysbTaTe OTKJIOHEHMsI M3 pa3HbIX TOYEK OTBEPCTHS B OJIHY TOYKY Ha 3JKpaHe,
HHTEpPEpUPYIOT MEXTY COOOM.

Judpakiuss cBeTa HMCHONIB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AIIEMEHTOM KOTOPBIX SIBIISIETCS TU(PpaKIIMOHHAS pelIeTKa.

JudpakunonHas penieTka — ONTUYECKUH Mpuoop,
MPEACTABIAIONIUMNA COO0OM MEPUOJUYECKYIO CTPYKTYPY U3
OO0JIBIIOTO YHCIIa PETYNISAPHO PACIIONIOKEHHBIX 3JIEMEHTOB,
HAa KOTOPBIX mpoucxomuT nudpakuus cseta. [lepmon
PEIIETKH — IITPUXH C OMPECICHHBIM U MOCTOSIHHBIM IS
JaHHON TU(GPAKIMOHHOM peleTKu npoduiem
MOBTOPSIFOTCS Y€pe3 OJTMHAKOBBIN MPOMEKYTOK d.

CnocoOHOCTh HU(PPAKIIMOHHONW PEIISTKH PacKJIaJbIBaTh MAJIAOIIMK Ha Hee
nyyéKk cBeTa MO JJMHAM BOJH SIBJISIETCS €€ OCHOBHBIM CBOMCTBOM. Paznuuaror
OTpa)kaTeJbHbIE U MPO3pAYHbIC TUPPAKIIMOHHBIE PEIIETKH.

[TapaniensHble dy4yH, UIyLIIME OT KPAaeB COCEIHUX LIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, rme d — TmNOCTOSIHHasT PEIMIETKM — PACCTOSHUE MEXIY
COOTBETCTBYIOIIMMH KPasiMU COCETHUX IIENIeH, Ha3bIBAEMOE MTEPUOAOM PEIIECTKU, () —
YTOJI OTKJIOHEHUS CBETOBBIX YUY€l OT MEPIEHANKYIIAPa K TNIOCKOCTH PEIIETKH.

[Ipu paszHOCcTH XO0HJa, pPaBHOW LE€JIOMY YMCIy JUIMH BoJH d-sing = k'A,
HaOmoaeTcss MHTEP(EPEHITMOHHBIN MAKCUMYM JIJIsl JAHHOW JUTMHBI BOJIHBI. Y CJIOBHE
UHTEP(PEPEHIITMOHHOTO MaKCHMyMa BBITIONHSCTCS I KaXJAOW IJIMHBI BOJHBI TPU
CBOEM 3HaUYCHUHU AUPPAKIIMOHHOTO yTia §.

Ycnosue
Y BO3HUKHOBECHHUA
MaKCHUMyMa MO>KHO
3amucaTh MHa4e: nA =

= .
d sin ¢,
| Toe d — mepuog
Tu(paKkIIMOHHON




PEIIETKH; ¢ — YTOJI, TI0JT KOTOPBIM BUJIEH CBETOBOM MakCUMyM (yroJi qudpaKiivm).

Tak kak yriabl q1udpakium, Kak MpaBuUiIo, Majbl, TO Il HUX MOYKHO MPUHSTh

: a a
sinp=1tg¢, a tge= o, modromy ni=dy (B maHHOM pabote 3Ty popmyny
WCITOJTB3YIOT JIJISI BBIYUCIICHUS IJTUHBI CBETOBOU BOJTHBI).

[TomoxeHue  CBETOBBIX  MAaKCUMyMOB  3aBHUCHUT OT  JIMHBI  BOJIHBI
MOHOXPOMATHYECKOTO CBETA: YeM OOJIBINE JJIMHA BOJHBI, TEM JAJIBIIIE MAaKCUMYM OT
HYJIEBOTO.

I[Ipyu npoxoxaeHun depe3  AUGPAKIIMOHHYIO I I
pEelIeTKy My4oK Oesoro cBeTa pasziaraercs B CIEKT. tw® 0 m”;cw
benpii cBer mo coctaBy — CIOXHBIM. HymneBou '
MaKCUMyM JJIi Hero — Oenas Mojioca, a MaKCUMYMBI
BBICIIMX MOPSAKOB MPEACTABISIOT cOO0M Habop cemu
[BETHBIX II0JIOC, COBOKYMHOCTb KOTOPBIX Ha3bIBAIOT
CIIEKTPOM

JudpaxknuoHHas peierka

cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpakuuu umeeT HauOoIbIlIee 3HAUEHHUE JIJIsl KPAaCHOIO CBETA, TAK Kak
JUTMHA BOJHBI KPACHOTO CBETa OO0JIBIIE BCEX OCTANBHBIX B 00JACTH BUAUMOIO CBETA.
Hanmenbluee 3HaueHne yria gudpakiuuu Jisi puoJIeTOBOTO CBETA.

[lonyunTs AUPPAKIUOHHBIA  CHEKTP MOXHO,
UCIOJIB3YSl pUOOp AJi ONPEIENICHUsl JJIMHBI CBETOBOM
BosHbL. [Ipubop  coctout u3 Opycka 1 co mikaoil.
Buusy Opycka ykpemseH crepkeHb 2. Ero BcTaBisiioT B
OTBEPCTHUE MOJCTABKU OT IMOABEMHOIO CTOJIMKA. bpycok
3aKPEIUIAIOT IO/ Pa3HBIMU yIjlaMu € IIOMOIIBbIO BUHTA 3.
Bnone Opycka B OOKOBBIX TazaXx €ro MOXKET
nepeMenarbcsi NoByHok 4 ¢ skpaHom 5. K koHmy
Opycka HpHKpemyieHa paMka 6, B KOTOPYIO BCTaBJISIOT
IU(GPaKLMOHHYIO PEIIETKY.

X0 PABOTHI
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUL:
1. PaccmoTpeTh HIkajbl H3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh LIEHY JeJICHUS.
2. CobpaTh yCTaHOBKY, H300paXXCHHYIO Ha pUCYHKe 1.
3. YcTaHOBUTH HA AEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKIJIFOUHTH €€.
4. CMoTps uepe3 Mu(paKLIMOHHYIO PEIIeTKYy, HAlpaBUTh MPUOOp Ha JaMIy Tak,
4YTOOBI Uepe3 OKHO 3KpaHa npudopa Oblla BUAHA HUTH JIAMIIBI.
5. DOkpan npubopa yYCTAaHOBHUTh Ha BO3MOXXHO OOJIbIIEM pPAcCCTOSSHUM OT
TU(GPaKIMOHHON PEIIeTKU U MOJYyYUTh Ha HEM YeTKoe nu3obpaxenue crektpos | u 1l
MOPSIIKOB.
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6. [IponabmogaTe 0Opa3oBaBIIMecs HAa YEPHOM dKpaHe NudpaKkInOHHbIE CIEKTPHI | 1
II nopsinka, rae O6auxke K eI pacnojiararoTcsi GuoJIeTOBbIE JIy4H, a Aajblie OT Heé
KpacHbIE.

7. W3meputh 1o mikaje Opycka yCTaHOBKHM paccTosiHMe «D» oT skpaHa mpubopa 10
TU(PaKIIMOHHON PEIIETKH (CM. TEPBBIA PUCYHOK).

8. Onpenenuth paccrosHue oT HysneBoro aenenus (0) mkambl KpaHa A0 CepearHbI
(10oJIETOBOM MOJIOCH KaK CJeBa «d,», TaK U CIpaBa «da.» s CIEeKTpoB | mopsnka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHHE d.p.

9. Takue xe HM3MEpPEHHs BBINOJHUTH W JJI1 KPAaCHBIX MOJOC IU(PAKIMOHHOTO
CIEKTpa.

10. BoeraucnauTh JUIMHY BOJHBI (PHOJETOBOTO cBeTa ais crekTpoB | u Il mopsakos,
JUTMHY BOJIHBI KpacHoro cBeta | u |l mopsinkoB mo popmyre

J=d—
nb’
11. Pe3ynbTarhl M3BMEPEHUI U BBIYMCIICHUN 3aMCaTh B TA0JIUILY.
Buaumrie Buaumrie JINHA CBETOBOH
= =
S % TPAHUIBI CNIEKTPA | TPAHUIBI CIIEKTPa BOJIHBI
==} O
S - = ¢puoseroBoro KPacHOTo cBeTa
= | 2 -3 = = cBeTa
2 =3
25z |k |g¢E % = = 2 3
(@) - - X
S|&~| & |a5e = | & 2 |z | & |8 <
ol = o © = == = S 8 = S S e w =
Z | B s | = - S o e | S Q 2 = °o =
=2 |5 |2 2% S | |9 E T | | 82 = 3 s 3
S = | X | S« & o = o = ) )
o | ® = o < Q oW < A = D =5 E =
2. 2 | 9 = s =X = s =G S = )
= o S H ) 2 | o= O | & |lo = - S =
o |2 |85 0 = E ez 2= |5 |22 2| E82| &g =2
=" = 5] ) 0 ™M 3] [3) 0 ™M
= = | A = S| &==|¥ ==

12. CpaBHUTH pe3yabTaThl U3BMEPEHUI U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto HazwiBatoT qudpakiueii ceera?
2. Yto npeacrapisitor cobort nudpakuus Openens u audpakius Opayarodepa?
3. [louemy HyneBod mMakcuMyM AUGPaAKIMOHHOTO CHIEKTpa Oenoro cBera — Oenas
0JIOCA, @ MAKCUMYM BBICIHINX MOPSIIKOB — HA0OP IBETHBIX MOJOC?
4. Tlouemy MakCMMyMbl pAacIOJararOTCs Kak clieBa, TaK M CIpaBa OT HYJIEBOTO
MaKcUMyMa?

6. IMPAKTUYECKHE PABOTHBI
INPAKTHYECKASA PABOTA Nel

Hazeanue npaxkmuueckout pabompi: «EMKOCTHOe CcONpPOTHUBJIEHHME B LeENH
MEePEeMEHHOI0 TOKa).
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Ilenv pabomor: 03HAKOMHUTHCS ¢ pabOTON KOHAEHCATOPA B LIEMH MEPEMEHHOTO TOKa,
ONpEeNEIUTh NapaMeTPhI LIETH MEPEMEHHOT0 TOKA, COJIepKallleld KOHIEHCATOP;

PesyabTarsbl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmuposannoe

cooepoicanue).

— ITIK 4.4. IlpoBoauTh KOHTPOJIb M aHadu3 uHGOpMAIMU 00 aKTHUBax U
(UHAHCOBOM  TOJIOKEHWW  OpraHW3allih, €€ IUIATeKECIOCOOHOCTH U
JTOXO/HOCTH;

Memanpeomemmbwle:

— 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;

npeomemmuuie:.

— [IIPG 06, ITP6 07, I1P6 10;

— IIPy 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomsi 0Oy4arOWULCS OONHCEH YMemb: YUTATh SICKTPUIECKUE
LEMY, TPOU3BOAUTH PACUET MApaMETPOB SJIEKTPUUECKONM LENU MEPEMEHHOI0 TOKa,
MIPUMEHSTH MOJIYYSHHBIC 3HAHUS 111 OOBSICHEHUS UCCIIETyeMOTO SIBJICHUS.

Teopus
B oanexkTtpuueckord LEeNM KOHACHCATOP SBJISIETCS HAKOMUTEIEM SHEPTHHU
3neKTpudYeckoro noys. [Ipy MOCTOSIHHOM TPUIIOKEHHOM HANpPSKEHUU TOK 4epe3
KOHJEHCATOp OTCYTCTBYET. llepeMeHHBId TOK NPOTEKAET Yepe3 KOHIACHCATOP.
BenuunHa Toka mOpomopiMOHaibHA CKOPOCTH  W3MEHEHUSA  AJIEKTPUYECKOIO
HaMNpsDKEHMS HA IUIACTUHAX KOHAEHCATOPA.

I _ o~ AU

&, - J_ [ dﬁ ]

U o e C - eMKOCTb KOHJICHCATOpa.
i T [Tpu Uc = Un sin ot MOJTYYUM:
o _ d . ]
to = U O+ sin @1 = @O, sin [t +90° )
£

U U_1_y
I I wC

— pEaKkTHBHOE COMPOTUBIICHHE KOHIEHCATOPA.

CpaBHuBasi ¢GopMyIIbl JUIsl TOKA U HAMPsHDKEHUST HA KOHACHCATOPE, BUIUM, YTO
TOK OIlEpEKaeT HanpsuKeHue 1o dase Ha yroa 90°,

PeakTuBHas MoiHOCTh KOHAeHcaTopa, paBHas Q¢ = Uc.'l (Bap) maer Ha
CO3/IaHKE AIIEKTPUUECKOTO MOJIS.

XOJA PABOTHBI

1. Mcnons3ysh NpUBENCHHYIO CXEMYy M JaHHbIE U3 TaOJUIbl MPOU3BECTU paCyeT
HEU3BECTHBIX BEJINYMUH.

A

I
&
1=
oL
|l
o

o



Hcxonuble faHHBIE:

Bap | R, I, Bap | R, I, |Bap | R, I, Bap | R, I, | Bap | R, 1,

Ne [Om| A | Ne [ Om| A [ Ne (OmMm| A | Ne [ OmMm| A [ Ne [ OmM| 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 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

Iens moaKIIOUEHA K UCTOYHUKY TIEPEMEHHOTO TOKa C HanpsaxyceHuem U =
127 B u uacmomoii 50 I'y.
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUA.
2. OnpenenuTh MOJHOE CONPOTUBIICHHE 1Ienu Z (BBIPa3UTh UCIIONB3Ys 3aKoH OMma:

_ U
1=2)

3. Paccuurtath peakTuBHOE compoTuBieHHe Xc (BBIpa3uTh #3  (POPMYJIBL:
— 2 2
7 =R+ X, ).

4. Haittu emxocth koHAeHcaTopa C (BbIpa3zuTh U3 Gopmyisl Xc = i C ).
72' .

5. Onpenenuth akTUBHYIO MOIITHOCTH P 110 dhopmyiie:

P=1IR.

6. Berauciuth peakTHBHYIO MOIITHOCTE Q, HCTIOB3Ys (hopMyTy
Q - IZXc.

7. OnpenenuTh MOJHYI0 MOITHOCTE S 1o (hopMmyie:

8. Haiitn koa(hpuImmeHT MOIHOCTH e 1Mo GopmyJie:

COs@ = —
v Ry

9. Onpenenuth yron @ (mo TabnuIle WM HA KaJbKYJIATOPE), YYUTHIBAs 3HAUCHUE
ITOJIyYEHHOE B II. 8.
10. Pe3ynbpTaThl BEIYMCICHNUN 3aMMCATh B TAOIHILY.

No H3BecTHBIE Pacuer
Babnan BEJINYUHBI
P ulLl R [z Xc, | C, P,TQ [s [ cos

°ce

™ /B |A |Om |Ovm |Om |mMx® |Br |Bap |BA |o |,

11. Caenathb BBIBOI.
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KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCsI KOHAEHCATOPOM?
2. Kak onpenenuTs HanpsiKeHUE, 3apsi U eMKOCTh KOHJIeHcaTopa?
3. Kak HailTu peakTUBHOE CONTPOTUBIICHHE KOHIeHCaTOopa?
4. KakoBOo Ha3HaAYeHHE KOHJIEHCATOPa B IIEMHU EPEMEHHOT0 TOKa

HNPAKTUYECKASA PABOTA Ne2

Ha3zeanue npaxmuueckoun pabdompr: «MHIYKTHBHOE CONPOTHBJIEHHE B LeNHU
MepeMEeHHOr0 TOKAY.

Ileny pabomwvi:  03HAKOMHUTBCS C PAOOTON KaTyIIKM HWHAYKTUBHOCTH B LENU
MIEPEMEHHOT0 TOKA, HAYYUTHCS ONPENEIATh MapaMeTphl 3JIEKTPUUECKON LIENH
NEPEMEHHOT0 TOKa, COAepKaIIEH KaTylIKy UHTYKTUBHOCTH.

PesyabTarhi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvro-opuenmuposanmnoe

cooepoicanue).

— ITIK 4.4. IlpoBoauth KOHTPOJAh M aHamu3 wuHHbopManuu 00 akKTUuBax U
(MHAHCOBOM  TMOJIOKEHWU OpPraHu3aluu, €€ IUIATeKECIOCOOHOCTH U
JOXO/THOCTH;

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;

npeomemHtule:

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 09, I1Py 12.

Ilo oxonuanuu pabomul 00yuarOWUICA 00NdHCEH YMemb: YATATh dJICKTPUUECKUE

LENH, IPOU3BOJNUTE PacCUET MAPAMETPOB AIEKTPUUECKOM LIENM MEPEMEHHOIO TOKA,

MPUMEHSTH TTOJIYYCHHBIC 3HAHUS I OOBSICHEHUS UCCIIETYEMOTO SIBJICHUS.

Teopus
Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
mosie. ITO CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTYIIKU - UHAYKTUBHOCTHIO (L),
KOTOpasi 3aBUCUT OT 4YHCJIAa BHUTKOB, CEPIACYHHUKA, TE€OMETPUUYECKUX Pa3MEpPOB
KaTyIIKH.
L = y/I; rie y = W @ - MOTOKOCUEIUICHUE KATYIIKH;
: W - 4uciio BUTKOB KaTymiky; @- MarHUTHBIN TOTOK; | - TOK,
~u Ter_ MPOTEKAOIIUHI 110 KaTylIKE.
IlepemMeHHBIN TOK, MOPOTEKAs IO KAaTYLIKE, CO34AaeT
MIEPEMEHHBIM MarHuTHbIM NOTOK @, KOTOpBIM, Iepecekas
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BUTKM KaTylikd, HaBoauT B HUX OJIC camomnaykuuu. CormacHo npasuiia JleHia,

SI[C CaMOMHAYKIKWH, TOK CAMOMHAYKIWH HNPCIATCTBYIOT IMIPOTCKAHHUIO TOKa B LCIIH
dd i

g, = -w—=-L—

d dt

u=up = e S Lﬂ =LI, %sm(mt] =wll cosfwt) =T sm {wt+ 20

Torma dt
U/l = U/l = X = oL (OM) - HHIYKTUBHOE COMPOTUBIICHNE KATYIIKH.

QL - peakTHBHAas MOIIHOCTh KATYIIKH KACT Ha CO3JaHUE MArHUTHOTO IIOJIS.
EnunuIa u3smMepeHust peakTHBHON MOIITHOCTH: Bap — BOJIBT - aMIICp PEaKTUBHBII;

P - akTHBHAs MOIIHOCTH LIEMHU MPeBpaliaeTcs B Terio. Exunuiia namepenus Br;

S - moJsHAast MOIITHOCTH IIEMH, SIMHUIIA H3MepeHus BA - BonbT-amiep.

2 2
= Il' + - o
J P QI MOAYJIb IIOJITHOW MOITHOCTH.
COs = ——

KO3 GULIMEHT MOIIHOCTH, MOKAa3bIBAIOIIMM Kakas 4YacTh MOJIBEJCHHOMW K IIeNu
AIEKTPUIECCKOW MOIITHOCTH S, IPEBpAIAcTCs B TOJE3HYI0 MOITHOCTH P.

X0 PABOTHBI
1. Ucnonb3yss NpUBEICHHYIO CXEMy U JaHHbIE W3 TaOJUIbl NMPOM3BECTH pPACUET
HEU3BECTHBIX BEIIMYUH.

FR—o—ty
o, L
U p\) \ i
HcxonHble TaHHBIE: o R
Bap | R, I, | Bap | R, I, |Bap| R, l,| 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 21 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 21 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

[lenb moakTIOYEHA K MCTOUYHUKY MEPEMEHHOTO TOKa C Hanpsaycenuem U =
127 B u wvacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
2. OnpenenuThb MOJHOE CONMPOTUBIICHUE 1Ienu Z (BbIpa3uTh U3 (HOPMYJIbl 3aKOHA

Owma: | = E)
YA

3. Paccuurate peakTuBHOE compoTuBieHHE X (BBIpa3uTh U3 (HOPMYIIBI:

Z =R%+X2).
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4. Haittu uHIyKTUBHOCTH L KaTymiku o popmyre:

XL = 27Z'ﬂ_

5. Onpenenutb aKTUBHYIO MOIIIHOCTH P, icnonb3ys popmyiy:

VR
=—=|°R.
R

6. Beramciauth PCAKTUBHYIO MOIMHOCTb Q, HCIIOJIB3Y: BBIPpAKCHUC!

Q = IZXL.

7. OnpeenuThb MOJIHY0 MOITHOCTH S o (hopmyie:

S=Ul.

8. Berunciuth K03(PUIIMEHT MOIIHOCTH 1IETH 1Mo (popMyIie:

CosP=—
@ Ry

9. Onpenenuts yroa ¢ (o TabauIle WM HA KaIBKYJIATOPE), YIUTHIBAs 3HAUYCHHC

MOJIYYEHHOE B 1I. 8.

10. Pe3ynbrarsl BEIYMCICHUN 3anMcaTh B TAOJUILY.

e HN3BecTHBIE Pacuer
ADHAT BeJIMYHUHBI
BTpa ul L] R | z I X, L] Pl QT s cos| o
B | A| Om [ OMm | Om | ITun | Br | Bap | BA | ¢ ©
11. Cnoenath BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Kakum cBOWCTBOM o00JafaeT KaTyllKa WHIYKTUBHOCTH,

xapakrepusyercs?
2. Kak HaliTu peakTUBHOE COMPOTUBIICHUE KATYIIKH?
3. Kakue MomHoOCTH pa3nuyaroT B HEMsIX NePEeMEHHOTO TOKa?

4. Kakoit (pu3mvecKkuit CMbICI COS(?
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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 I'enpenmreiin, A. A. bynarosa, . H. Kopauibes,
pen. B. A. OpnoBa — Mockga : bunoM. Jlaboparopus 3uanuii, 2019. — 299 c. :
rpad., puc., Tad., 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. Jlaboparopwust 3nanmii, 2019. — 235 c. : rpad., puc., Tadm.,
dor.

3.  ®wuzswmka : 11 xnacc : yueOHHK : 0a30BbIil U yrITyOJCHHBIN YPOBEHb : B 2-
x gactax, Yacte 1 / JI. O. I'ennenmreiin, A. A. bynarosa, . H. Kopaunbes,
pen. B. A. OpnoBa — Mockga : bunoM. Jlaboparopus 3nannii, 2019. — 189 c. :
rpad., puc., Tadi., Gor.

4. ®uzuka : 11 kmacc : yueOHUK : 0a30BbIi U yIiTyOJIEHHBIN YpOBHU : B 2-x
yacTax, Yacte 2 / JI. D. I'enaenmreiin, A. A. bynatos, Y. H. Kopuuinbes, pen.
B. A. OpnoBa — Mockga : bunom. Jlabopatopust 3nanuii, 2019. — 203 c. :
rpad., puc., Tadm., Gor.

OcHOBHBIE JJIEKTPOHHbIE U3IaAHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U cHeHUATBHOCTEH
TEXHUYECKOTO Mpoduisi: yueOHUK Il 00pa30BaTEIbHBIX YUPEKIACHUM Cpejl.
npod. obpazoBanus / B. @. JImurpuena. — 8-¢ uzn., crep. — M.: Akanemus,
2020. - 447 c.: wn. — (IIpodeccuonansHoe obpazoBanue) [caiit]. — 2022. -
URL: https://academia-moscow.ru/reader/?1d=473243/ (mata oOpalleHUs:
29.01.2023). - Pexxum moctyma: JJis 3aperucTpHp. MOJIb30BaTeei

6. YueOnsiii onnaiin kypc.®@usuka // MoOuiabHOE 3JIEKTPOHHOE 00pa30BaHHUE:
[caiit]. — 2022. - URL: https://physics.ru/textbook/index.html (mata
oOpamenus: 29.01.2023). - Pexxum goctyna: A 3aperucTpyp. NoJib30BaTenen
7. YueOnblii onnaiin  kypc.®uzuka 10 // MoOuibHOE 3JIEKTPOHHOE
o0pa3oBaHuUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/e3579ebe-5b73-41af-9d32-
7b303aadel0f6(naTta oOpamenus: 29.01.2023). - Pexum goctyma: s
3apErucTpUp. MOJIb30BaTeNeh

8. YuebOnsbiii onmaiin  kypc.®uszuka 11 // MoOumbHOE 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. MOJIb30BATENIEH

JlonoJTHUTe IbHbIE HCTOYHUKH
9. DnexkTpoHHbI yueOHbIM Kypc. ®Puszuka (TexHosoruueckuit mnpoduis) //
JlucTaHUMOHHOE o0yueHue B IOVYpI'TK: [caitT]. URL:
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https://educont.ru/courses/list/course/e3579ebe-5b73-41af-9d32-7b303aade0f6

https://dom.sustec.ru/course/index.php?categoryid=115. - (mara oOpaiieHus:

24.01.2023). —Pexxum goctyma: 1 3aperucTpup. MoJIb3oBaTeci

9. Ilpunoxenue

OcHoBHBIC (pu3HYECKHE MOCTOSIHHBIC (OKPYIJICHHbIE 3HAYCHHUSA)

duznueckas NOCTOAHHAA Oo0o3HaYeHne
YckopeHue cBOOOIHOTO MaACHUs g
Yucio 7T T
I'paBuTaninOHHAsI TOCTOSIHHAS 0

Hucmo ABoraapo Na
YHuBepcanbHas ra3oBas R
MOCTOSIHHAS

[TocTostaaas bonpimana Kk
3aps 3IEeKTpOoHa e
CxopocThb cBETa B BaKyyme c

IlnoTHOCTSL KHUAKOCTEH

Kuakocrs | IlinoTHOCTB, Kuakocrtnb
Kr/m®

Boma (mpu | 1,00-10° PryTh

4°C)

['muuepun 1,26:10° Croupt

52

YucaoBbie
3HAYECHUSA

9,81 m/c?
3,14

6,67-10™ M%/ (kr
'02)

6,02-10% mop™

8,31 JIx/(Moap-K)

1,38:10% JIx/K
1,60-10"° Kn

3,00-10% m/c

IlnoTHOCTD,
Kr/m°

13,6:10°

0,80-10°


https://dom.sustec.ru/course/index.php?categoryid=115

ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILi1oTHOCTD, TBépnoe ILi1oTHOCTD,
TeJI0 Kr/m° TEJ0 kr/m°
AnroMuH#uN 2,7 10° Menn 8,9 10°
bapuii 3,5 10° Huxenb 8,9 10°
Banagui 6,0- 10° CBuHeI 11,3 10°
Bucmyt 9,8-10° Cepebp 10,5-10°
Keneszo 7,8:10° 0 1,9-10°
JIuruit 0,53-10° Le3wuit 7,1-10°
[k

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

I'a3 ILnoTHOCTD, I'asz

ILnoTHOCTB,
Kkr/m® KI/M°
Bonopon 0,09 I'enni 0,18
Boznyx 1,29 Kucnopon 1,43

Ko3¢puuueHT NOBEPXHOCTHOT0 HATSIKEHUS KUAKOCTEH

Kuakoctnb Koa¢ppunuenr, Kuakocrnb

Koa¢punuenr,
MH/m MH/m
Bona 72 PryTh 500
MpbuibHas 40 Crupt 22
BOJIA

Iloka3aTtesb npejomMJIeHUs

Bemecrso IToxa3arean
Bona 1,33
[nuuepun 1,47
Crekio 15
Anmas 2,42
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IMoxkazanus
BJIAJKHOTO
TepMoOMeTpa,
°C

WNRNRNNMNMNRNMNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPROOWO~NOURNRWNROOXNOOAR~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 MOKa3aHUii CyxXoro v BJa;KHOT0 TepMOMeTpoOB, °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

54

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

©Ooo~Noorlh WN PO

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

YaenbHoe conporusienue (npu 20 °C) u TemnepaTypHblii KodppuumeHT
COIPOTHUBJICHUA METAJVIOB U CILVIABOB

P, P,
Bemecrso | <10 I:S{M 'M | o, K! | Bemecrso | *10 :&M M| a, K
x1072 Om - MM2/M x1072 Om - MM2 /M

AnoMHUHUI 2,8 0,0042 |Huxpom 110 0,0001
Boasdpam 5,5 0,0048 |[Csunern 21 0,0037
JlaTyHp 7,1 0,001 | Cepebpo 1,6 0,004
Menasb 1,7 0,0043 [[Crans 12 0,006
Hukenun 42 0,0001 [[KoncranTan 50 0,00003
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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

56




