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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHIAIMH 10 BHINOJHECHHIO JIA00PATOPHBIX U MPAKTHYECKHUX
padoT no aucuunanne «®u3nuka» A4 cneunajbHocTu 22.02.06 CBapounoe
NPOU3BO/JICTBO TEXHOJIOTHYECKOro nmpopuis,
pa3paboTaHHbIe NpenoaaBarTeiemM
I'BITIOY «IOxkHO-YpanbcKuil roOCYyAapPCTBEHHBIN TEXHUYECKH I KOJIEAAK»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE  3aHATUS  SBISAIOTCS  BAXHBIM  DJIEMEHTOM
o0mieo0pa3oBaTenbHOM  OUCHUIUIMHBEL. B mporecce  BBIMONHEHUA  1a0OpaTOPHBIX U
MPAKTUYECKNX paboT oOydwaromiecss CHCTEMaTHU3UPYIOT H  3aKPEIUIIOT — MOJy4YeHHbBIC
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 U3/IaHUs, JONOJIHUTEIbHBIE HCTOYHUKH ), IPUIOKEHUE.

Kaxxnas pabota BKiIOUaeT: HOMEp U Ha3BaHUE, IEPEYEHb HEOOXOAMMOTro 000PYI0BaHMs,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl POBEACHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C TIOMIATOBBIM ONHMCAHHWEM, TaOJMIbI, KOHTPOJBHBIC BOIMPOCHI, MO3BOJISIIONINE OIEHUTH
KaueCTBO YCBOCHHS TEOPETHUECKOTO MaTepuara.

MeToaudeckue peKOMEHIANH TI0 BRIMTOTHEHHUIO Ja0OPATOPHBIX U MPAKTUIECKUX PabOT
o 001meodpazoBaTenbHON AUCTUIUINHE «DU3HKa» MOTYT OBITh UcTIONb30BaHbl B FOYpI TK mis
criennanbHocTu 22.02.06 CBapouHOE MPOU3BOACTBO.

PenenseHnr:

npenonasatens [ BIIOY «
Ypanbckuii MHOrompodu

KOJIJIE DK H.A. IlonockoBa
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKTUYECKUX pabor 1o  o0mieoOpa3oBaTeNbHOM — AUCHUIUIMHE — «DU3HUKa»
npeaHa3HadyeHbl i1 oOydaromuxcs — crnenuanbHoctd  22.02.06  CpapouHoe
IPOU3BOJICTBO  TEXHOJOTMYECKOTO Mpoduis, YYacTBYWOIIEH B  peanu3aiuu
®enepanpHoro npoekra «IIpodeccuonanurer.

JlabopaTtopHble M NPAKTUYECKUE 3aHSATUSA SIBJISIOTCS BaXKHBIM SJIEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B mporiecce BBITIOTHEHUS JTa0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 00ydJaromMecs MOMy4daroT HAaBBIKK PabOThl C H3MEPUTEITHHBIMU
puOopaMu, TPOU3BOAIT MaTEMAaTHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN U3MEPEHUS, a TAKXKE CUCTEeMAaTU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETHUECKUE 3HAHWS, DPAa3BHBAIOT HMHTEIUICKTyalbHBIC ¥ TPO(EeCCHOHATBHEIC
yMeHUs1, GOPMUPYIOT AIEMEHTHI KOMIIETEHIIUNA Oy IyIIMX CIIEIHUATUCTOB.

Paboueit mporpammoii  001meoOpa3oBaTeNIbHON  AUCHUIUIMHBI  «DU3HKaY
MPEAYCMOTPEHO BBIMOJIHEHUE 12 1abopaTopHBIX paboOT M 2 MPaKTUYECKUX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTHKEHUE CIAEAYIOMINX HeJIei:

— ¢dopMHpoBaHUE Y 00YYaIONIUXCS MPEACTABICHUM O POJIM U MecTe (PU3MKH B
COBPEMEHHOM HAay4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiau (pu3uku B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, TOHUMAHHMS
(hU3nyYeCKOM CYITHOCTH HAOJI01aeMBbIX SBICHUN;

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

— (opMupoBaHue y OOy4arOlUXCd YMEHUN BIIaJICHUs OCHOBHBIMU METOJaMH
Hay4YHOTO MTO3HAHUS, UCTIOIb3YEMBIMU B (DU3BHUKE;

— (¢opMupoBaHre y OOydYalOImMXCS YMEHUS aHaJIU3UpOBaTh (HU3NUECKUE
MIPOIIECCHI, UCIOJIb3YSl OCHOBHBIE MOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopMmupoBaHUe y OOYy4YalOIMUXCS yYMEHUW HCCIENOBAaTh U aHAJIU3UPOBATH
pasHooOpa3Hble  (U3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX M JTAOOPATOPHBIX YCIOBUSIX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB U YCTPONCTB, OOBSICHATH MPUHIIUI HX
paboTHI.

BrinonHenue 1abopaTopHBIX U MPAKTUYECKUX PAOO0T MUCHUTUIMHBI «DU3MKa»
00ecreynBaeT JOCTHKEHHUE CIAEAYIOIINUX PEe3yJIbTaTOB 00yUEHUSI:

JIUYHOCMHbBIX
— JIP 24. T OTOBHOCTP K aKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COLIMAJIBHOM HAINpPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, MIIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomenHbIX:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICMEULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
— MPII 02 ycranaBnuBaTh CyIIECTBEHHbId NPU3HAK WM OCHOBAHMUS IS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Henu AesITeIbHOCTH, 3aaBaTh NapaMEeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

MPII 04 BbIABIATH 3aKOHOMEPHOCTH M NPOTHBOPEUUS] B PACCMATPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTB KOPPEKTHBBI B JEITEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Biageth pa3InyHbIMU CIIOCOOaMK OOIICHUS U B3aUMOCHCTBUS;

MPK 04 apryMeHTHUpPOBAHHO BECTH JHAJIOT, YMETb CMsI4aTh KOHQIUKTHBIC
CUTYALIUH;

MPK 05 pa3BepHyTO U JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MPK 08 mnpuHHMAarh LEIM COBMECTHOM JACSTEIBHOCTH, OpPraHW30BBIBATH H
KOOPJAMHUPOBATH JICUCTBHS MO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacnpenessaTh pojid ¢ Yy4eTOM MHEHHMHA YYaCTHUKOB, OOCYXKIAThb PE3yJIbTAThI
COBMECTHOM padOThL;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camoCTOATENBHO OCYILIECTBIATH IMO3HABATEIBHYIO JEATEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 33/aYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

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

MPP 06 oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTth OLEHKY HOBBIM CHTyalUsIM, BHOCUTb 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 JPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSBIISITH MHTEPEC U pa3pelaTh
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

5



MCIIOJIH30BAaHUEM ITU(MPOBBIX H3MEPUTENBHBIX YCTPOWCTB W JIAOOPAaTOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAAaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

I[IP6 07 cdhopMHUPOBAaHHOCT, YMEHHUS peliaTh pacyeTHbIE 3aJa4d C SIBHO
3alaHHOM  (PU3MYECKON MOJENbIO, UCHOJb3Yys (U3UYECKUE 3aKOHBI U
NPUHIMIIBI, HAa OCHOBE aHaliM3a YCIOBUS 3aJayd BbIOMpATh (PU3UYECKYIO
MOJIeJb, BBIIETATh (PU3HUECKUE BEJIUYUHBI U (HOPMYIIbl, HEOOXOIUMBIE TS €€
peuieHusi, NPOBOAUTh pPAcCyeTbl M OLEHHUBATh PEATBHOCTh IOIYYEHHOIO
3HAYCHUS (PU3MUECKON BEIMYMHBI, peIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHMM C OINOpOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

[1P6 10 oBmageHue yMeHUsAMHU pabOTaTh B TPYIIIE C BHITOJIHEHUEM PA3ITUYHBIX
COLMAIBHBIX  pOJIEH, IUIAHUPOBaTh  padoOTy  TIPYMNIbl, pPalUOHAIBHO
pacrpenensaTh JeATeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsX, AaIE€KBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEIICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

[Py 07 cdopMUpPOBAaHHOCTH YMEHHI MCCIENOBaTh U aHAIM3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITEJIbHBIE HCCIEJOBAaHUSI B PEAIbHBIX MU JIA0OPATOPHBIX YCIOBUSX,
YUTaTh U aHAIM3UPOBATH XAPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH
MPUHLUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJAaX MOJYUYCHHUS! HAyYHBIX
ACTPOHOMHUYECKHUX  3HAHUW;  BIAJCHUE  YMEHHUSIMH  CAMOCTOSITEIBHO
(opMynMpoBaTh I1€Jb HUCCIENOBaHUS (MPOEKTA), BBIABUTaTh TUIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJAralmMX (U3UUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX AKCHEPUMEHTAIBLHBIMU CPEACTBAMHU; IJIAHUPOBATH U
IPOBOJIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBATh U aHAIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPEeaesiTh
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIBTATA;

[Py 09 cdhopmMupoBaHHOCTH YMEHHUS pEIIaTh PaCUETHBIE 3a7a4dl C SBHO
3aJIaHHON W HESIBHO 3aJ]JaHHOM (pU3MUYECKOW MOJEINIbI0: HA OCHOBAaHUU aHaJN3a
yCIIOBUS BbIOMpATh (PU3MYECKUE MOJICTH, OTBEYAIOIINE TPEOOBAHUAM 3aJauH,
IPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJNAThl (PU3MUECKHUX
TEOpU TpPU HCIOIB30BAHUM MAaTEMaTUUYECKUX METOJIOB pEIIeHHs 3ajad,
MPOBOAUTL pacyueThl HAa OCHOBAHUU HMEIOIIMXCSA JAHHBIX, AHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yNbTaToOB; pellaTh KadyeCTBEHHbIE 3aJaud, TPEeOyIollue MPUMEHEHUS
3HAHWI U3 pa3HbIX Pa3JIejoB LIKOJBLHOTO Kypca (GU3HUKHU, a TAKKE WHTErpaluu
3HAHUM W3 JAPYTUX MPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA: BBICTPAUBATH
JIOTUYECKYIO LEMOYKY pPacCyKIEHUH C ONOpOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHUS;

[IPy 12 oBnameHwe OpraHUW3alMOHHBIMU W TO3HABATEIbHBIMU YMEHUSIMU
CaMOCTOSITEIILHOTO TPHOOPETEHUSI HOBBIX 3HAHHWKM B TPOIECCE BBITOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B
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TPYIIE C BBIMOJTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PadOTy

IpYNIbl, pPalUMOHAIBHO pACHpPENeisaTh NESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIAJ KaXKJIOrO M3 YYaCTHUKOB TPYIIIBI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK 0l. Beoibuparb cmocoObl pemieHus 3afad  MpodecCHOHATBHON

NEATEIbHOCTU MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

— OK 04 DddexTuBHO B3aUMOJCHCTBOBATH W pabOTaTh B KOJUICKTHBE U

KOMAH/IE;

— TIK 4.4. OG0ocHOBaHHO BBIOMpaTh U HUCIOJIB30BATH METOJbI, 00OPY/IOBAHHUE,
anmapaTtypy U npuOOphI sk KOHTPOJIS METAJIJIOB U CBAPHBIX COCIUHEHUM;
— TIK 5.1 IIpoBoauTh MNOATOTOBUTENbHBIE M COOpPOYHBIE OINEpallUd TMepe.

CBapKOM M 3a4ulIaTh CBAPHBIE IIBBI MOCJIE CBAPKHU.

[lenpio maHHOTO MMOCOOMS SIBISAETCS OKa3aHWE TIOMOIIb OOYyYaroluMCs B
MOJITOTOBKE Y BBIIIOJHEHUH JA00PATOPHBIX U MPAKTUYECKUX padoOT.

[locobue conmepXUT omnucaHue JabOPATOPHBIX U MPAKTUYECKHX pPadoT,
MIPEyCMOTPEHHBIX paboyell mporpaMMor JJisi CHEHUATBbHOCTEH TEXHOJOTHYECKOro
npodunst. Kaxnas paborta comepKuT: HOMep pabOThl, Ha3BaHWE W I1€Jb PabOTHI,
dbopmupyeMble B TMpOIECCe BBHIMOJHEHUS pabOThl 3HAHUS W YMEHUSA, KpaTKue
TEOPETUYECKUE CBEJCHMSA, IEpPEUeHb HEOO0XOIUMOro O0OpYAOBaHMs, MOPSIOK
MPOBEJCHUSI pabOThI, TAOMUIlBI, TpaduKU, KOHTPOJIbHBIE BOIpochl. [ns Oosblieit
YETKOCTHU TIOPSIOK MPOBEICHUST pa0OThHI JaH B BUE OT/ACIbHBIX MTYHKTOB, B K&KIOM U3
KOTOPBIX MPEAJIAraeTcs MpoAeiaTh OJHY BIIOJHE ONPEACIEHHYIO ONEPALUIO.

[IpoBOAUTE TAOOpPATOPHBIE U MPAKTUYECKUE 3aHITHS LEIECO00Pa3HO B MOPSIKE
M3YYEHHUS IPOrPaMMHOIO MaTepuaia.

B xone maGopatopHoit paboThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUiIa IO
TEXHHUKE 0€30MaCHOCTH, KOTOPbIE YKa3aHbl B JAHHOM ITOCOOHH.



2. IlepeueHb J1a60paTOPHBIX PadoT

KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 HccnenoBanue IBMKEHUS TeNa MO IEHCTBUEM MTOCTOSIHHOM 2
CHJIBL.
2 N3ydenune coxpaHeHHs] MEXaHUYECKOU SJHEPTUH TIPU 2
JIBMYKEHUU TeJa MOJ| IeUCTBUEM CHII TSXKECTH U YIIPYTOCTH.
3 N3mepenne BIa)KHOCTH BO3yXa. 2
4 N3mepenne moBEpXHOCTHOTO HATSYKEHUS KUIAKOCTH. 2
5 N3yuenne 3akoHa OMa J71s1 y4acTKa el Ipu 2
MOCJIEIOBATEILHOM COEIMHEHUHU MTPOBOTHUKOB.
6 N3yuenne 3axona OMa Jj1sl ydacTKa ey Npy MmapajijieIbHOM 2
COECIMHEHHUH NTPOBOJIHHUKOB.
7 Onpenenenne O/1C 1 BHYTPEHHETO COPOTHUBIICHUS 2
MCTOYHHMKA HAIIPSHKEHUS.
8 Onpenenenre TeMnepaTypbl HUTH JaMIIbl HAKAJIUBaHUS U 2
MOITHOCTH, TOTPEOJIIEMON JTaMITON
9 N3yueHue sBIEHUA 3IE€KTPOMArHUTHON UHAYKIIUH. 2
10 N3yuenune 3aBUCUMOCTH Teproia KoJieOaHUN HUTSHOTO 2
MasgTHHUKA OT JYIMHbI HUTH.
11 N3yuyenue unTeppepeHIinm cBeTa. 2
12 N3yuenue audpaximuy cBera. 2
IlepeyeHnb npakTHYECKUX padoT
KoJu-Bo
Neni/m Tema padoTbl
4acoB
1 NHaykTUBHOE COMPOTUBIIEHUS B LIEMIM IEPEMEHHOTO TOKA. 2
2 EMKOCTHOE CONpPOTUBIEHHUS B 1IeNU IEPEMEHHOTO TOKA. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

OTtuét no nabopaToOpHON WM MpPaKTHYECKOW paboTe oopmisieTcss B TeTpaau
JUIsl Ta0OpaTOPHBIX W NPAKTUYECKUX paboT. OTYET BKIIOYAET B ceOs pas3felsbl,
OTpaX<arollKe BCE ATAIbI BHITOJTHEHUS paOOThI:
oopMIIcHUE BBEJICHNUS,

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJbHBIE BOIPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepuu «5» «» «3» «2»
n/n OLICHKH (oTsIMYHO) (xopouo) (ynoBJaerB.) | (HeyaoBJI.)
1. | Cpok BemmonHeHus: | B cpoxk B cpok B cpok [Tozxe
3a/1aHus CpoKa
2. | KauectBO AkkypatHo, | AkkypatHo, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThl B TETpaIU CTapaHusi
3. | KauectBO KauectBenno | HexauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpadukoB, Tabnui, | 6e3 ommOoK) | ¢ OIIMOKAMM)
PUCYHKOB
4. | KauectBo KauectBenno | HekauectBenno | HeGpexxHo He
odopmiteHus BBITIOJIHEHBI
pelIeHun
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u [TonHsbIit, [lonnsrii, ¢ Henonneiit, ¢ | He cnenan
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMHU
omuOKaMu
6. | OTBeTHl HA 100% 80% 50% Memnee 40%
BOMPOCHI (00bEM)
7. | KauectBo oTBeTOB | IlOJTHBIN, [Tonnsiit, ¢ Hemnonneiit, ¢ | C rpyOsiMu
Ha BOTIIPOCHI TPaMOTHBIM | HEOOIBIITUMU omuOKaMu omuOKaMu
omuoOKaMu




5. IIpaBuiia TexHMKHU 0€30M1ACHOCTH NPH BHINOJIHEHHUH JIAa00PATOPHBIX PadoT

1. IlpuctynaTh K BBINIOJIHEHUIO pabOTHl HeNb3s 0€3 pa3pelieHus YUUuTeds,
HE0OXO0IUMO TOYHO BBITIOJHSATh €r0 YKa3aHUsl.
2. PazmeniaTte mpuOopbl, MaTEpHUalIbl, 000pYA0BaHHE HAa CBOEM paboueM MECTE TAKUM
00pa3oM, 4TOOBI UCKIIIOUUTh UX TAJCHUE WIIA ONPOKHIbIBAHUE.
3. Ilepen BbIONHEHHEM pabOThl BHUMATEIBHO W3YyYUTh €€ COJEpKaHUEe U
ITOCIEA0BATEIBbHOCTD JECHCTBUM.
4. Bo BpeMs OMBITOB HE OMyCKaTh NPEACIbHBIX HArpy30K H3MEPHUTEIBHBIX
puOOpOB.
5. Ilpm mOATOTOBKE K OMBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaThCs W HE HAKJIOHATHCS K BPaIIAIONIAMCS
9JacTsIM YCTaHOBOK.
6. He octaBisaTh pabouee MecTo 6€3 pa3pelieHus npenoaaBaTeis.
7. [1paBumna paGoThl CO CTEKISTHHBIM 000PY1I0BAHUEM:
® [Ipu paboTe CO CTEKISHHBIMU MPUOOpaAMU U TMOCYJIOH, HY)KHO 0oOpariaThCs C
HUMH aKKypaTHO ¥ OCTOPOXKHO, YTOOBI MPEIOTBPATUTH MOPE3HI;
® HE HCITOJIB30BaTh MIPUOOPHI C OCTPHIMU TPAHSIMHU, UIH 3aKPHIBATH UX CKOTUEM;
® [IpU MPOBEACHUM OMBITOB CTCKJISHHBIC COCYIBI 3aKPEIUIATh B JIANIKE IITaTHBA
OCTOPO’KHO;
® [1pu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABMIBHO MOJOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMaduBaTh BOJOW MU
[JIUIIEPUHOM;
® BCTaBISIS CTEKISHHYIO TPYOKY B MPOOKY, TOCIETHIO HY)KHO OXBAaTHTh, a HE
yOUpPaTh B JIAJIOHB;
® HEJb3sl UCIOJIb30BaTh CTEKIISTHHYIO TOCYy, UMEIONIYI0 XOTS Obl HEOObIIHE
TPEIIUHBI;
® [IpU MOIKE MOCY/IbI HEOOXOIUMO MMOMHUTH, YTO CTEKJIO 00JIaaeT XPYIKOCTHIO,
JETKO JIOMAeTCsi W TPECKaeTcs TpH yJapax WM Pe3KOM HN3MEHEHHH
TEeMITepaTyphl;
® ecau WMeeTcs XOTs Obl HeOombImas yrposa paspbiBa COCyda, CIETyeT
00s13aTEIHPHO OTPAIUTh BCIO YCTAaHOBKY 3alTUTHBIM 3KPAaHOM W3 OPTCTEKIIA,
HanOoJiee OmacHble YYaCTKH — METaJUIMUYECKOW CEeTKOW, a paboTaTth B
IPEIOXPAHUTETBHBIX OUKaX.
8. [IpaBusna paboThI ¢ HATPETHIM 00OPYIOBAHUEM:
® COCYJl C TOpSiYeH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 10 TEX
MOp, TIOKa OH HE OCTHIHET;
® [IepeHOCS TMPHUOOPHI C TOPSYCH JKUIKOCTHIO, CleayeT OpaTh HMX pPyKamH,
3alUIIEHHBIMU TKaHbIO; €CIIM COCYyJ OOJIBIIOW, TO OJHON PYKOM €ro Haao
JIep>KaTh 3a JIHO, a IPYTOM — 3a TOPJIBIIIKO;
® HarpeBas XUJKOCTh B MPOOUPKE WIM KOJIOE, HE0OOXOAMMO Aep)KaTh WX Tak,
9TOOBI OTBEPCTHE MPOOUPKU WIIM TOPJIBIIIKO OBUIO HAIPaBJICHO B CTOPOHY OT
ce0s 1 cocefielt mo pabdore;
® He TporaTh PyKamMu HarpeBareibHbIe MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
10



TEMIIEPaTypHI.

9. IlpaBuna paboThI C IEKTPUIECKUMU TTPUOOPAMMU:

npu cOOpKE HKCIIEPUMEHTAJIbHBIX YCTAHOBOK MCIOJB30BaTh IPOBOJA C
IIPOYHOM U30JIAIMEH 0€3 BUIMMBIX IMOBPEKICHUIM;

nu30eraTh TEpPeceueHUsi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IeMH, HE
WCIIOJB30BaTh MPOBOJAHUKH C M3HOIIEHHON U30JSUMENH M BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANpsKEHUU Bhlle 42 B);

MOJKIIIOYATh JEKTPUUECKYIO IIEMb K UICTOYHUKY TOKA B MOCJICIHIOIO OY€pPE/ib,
Korja e€ cOopka 3aKOHYCHa;

coOpaHHYIO LIeNlb BKJIIOYATh TOJBKO IIOCJE MPOBEPKHM U C pa3pelieHus
npenogaBaresia. Hamuuue HanpsokeHUS B LEMM MOXHO MPOBEPSITH TOJBKO
MpeIHA3HAYCHHBIMH JIJIS1 TOTO MPUOOPAMU WJIH YKa3aTeIIMU HATIPSHKCHUS;

HE TpUKAcaThCid K HaXOJAIIMMCS TMOJl HaNpsOKEHHEM DSJIEMEHTaM Iy,
JTUIIEHHBIMUA U30JISIIUY;

HE MPOU3BOAUT MEPECOCAVMHEHUN B LIENM W CMEHY NPEAOXpPAHUTENEH N0
OTKJIFOUECHHS] UCTOYHUKA AIEKTPONUTAHHUS, a B LIETAX JNEKTPUUECKUX MAIIUH U
110 TIOJIHOM OCTaHOBKH SIKOPSI MJIM POTOPA MAlIMHBI;

HE TMPHUKACAThCS K KOPIYCY CTallMOHAPHOTO JJIEKTPOOOOPYIOBAaHUS H K
3aKMMaM JIaXke OTKIIIOUEHHBIX KOHIEHCATOPOB;

MOJIb30BAThCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUIST TIPUCOEIIMHEHUS TOTpEeOUTEeNe K CEeTH NPUMEHSATh IITENCeIbHbIC
COEIMHEHNS, MOJIb30BATHCS pO3€eTKaMHu, THE3IaMH, 3KUMaMHU,
BBIKJIFOYATENISIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMH IIOBEPXHOCTSAMU;
AJIEKTPOHArpeBaTebHbIe MTPHOOPHI CIEIYyEeT BKJIOYaTh TOJIBKO B CETh
YKa3aHHOTO B WX MAaCHOPTE HANPSIKEHMS, TIIATENIBbHO CJeAs MPU 3TOM 3a
HCTIPABHOCTBIO COCTMHUTENBHBIX MMPOBOJAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh JJIEKTPOHArpeBaTelibHble MNPUOOPHI BO BKIHOYEHHOM
COCTOSIHUU;

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

Ha TUTUTKUA C OTKPBITOM CIIUPAIbIO HE CTOUT CTaBUTh METAUTMYECKYIO MOCYAY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHHWE TpHU JedopManuu crupanu; s
MOJy4YeHUs Topsiue BOJbl Oe30mMacHee IMOJIb30BAThCA  AJICKTPUUECKUM
YalHUKOM;

0OHapy>KUB HEUCTIPABHOCTH B JEKTPUUECKOM YCTPOUCTBE, HAXOSAIIEMCS TI0]T
HaNPsHKCHUEM, HEMEIJIEHHO OTKIIFOUMTh UCTOYHUK TOKA U COOOIIUTH 00 3TOM
MpenoaaBaTelo;

M0 OKOHYaHWUU Pa0OTHl OTKIIOYUTh MCTOYHUK TOKA, MOCIE Yero pazodparthb
AIIEKTPUUYECKYIO 1IeTIb.

10. IlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO oOOpamarbcsi C HUM
aKKypaTHO, OCTOPOKHO, HE POHATH, HE JOITYCKATh [IOJJOMKH TEPMOMETPA;
IpU CITy4yaltHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOIMMO HEMEJIEHHO
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cooOImUT, 00 ATOM MpemnojaBaTeNi0 W MOKUHYTh mnomenieHue. Henbss
coOupaTh PTYTh pyKaMHU.
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6. JIABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Ne 1

Ha3zeanue nabdopamopnoit pavomoer. «WcciaenoBanme [IBUKEHUSI Tejaa MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ileny pabomwl: wccienoBath ABUKEHUE Tella MOJ JEUCTBHEM CHUJI YIIPYTOCTH U
TPEHUSI.
Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.
Pesyabrartsi:
Dopmupyemore nemMeHmbl IIK (npogheccuonanvho-opuenmuposannoe
cooepicanue).

— IIK 5.1 IIpoBoaWTh MNOATOTOBUTENIbLHBIE W COOpPOUYHBIC OIEpALMU TEpe]]

CBapKOM M 3a4uIIaTh CBAPHbBIE IIBBI IOCJIE CBAPKHU;

MemanpeomemHule:

— 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, TIP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomul oOyuarOWulcss OO0adCeH yMems. TUIAHUPOBATH H
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMH H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
M3MEpUTENIbHAsl JIMHEWKa), OOBSICHATh HaOJto/laeMble SIBJICHHS, IPOU3BOJUTH
MaTeMaTU4YeCcKyr0 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHass  (u3uyeckas BEIMYMHA, SIBISIONIASICA  MEpOM
MHTEHCUBHOCTH BO3JIEUCTBUSA, OKAa3bIBAEMOIO Ha JAHHYIO YacCTHUIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cunel B CU Ha3eiBaeTcs HptoTroHoM (H): 1 H=1xr - m - ¢

Cuna Kak BEKTOpPHAasl BEJIMYMHA XapaKTEPU3YETCsS MOJYJIEM, HAMPABICHUEM H
«TOYKON» TpPUIOKEHUsI cuibl. [IpunoxkeHHas K MacCMBHOMY Tely CHIIa SIBJISIETCA
MPUYMHONW U3MEHEHHSI €r0 CKOPOCTH WJIM BOBHUKHOBEHUS B HEM nedopmanuii. Cuna
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenusi — cuUla, BO3HHUKAIOIIAs MPU OTHOCUTEIBHOM JBUKEHUU
TBEPABIX TEA W MPOTUBOJCUCTBYIOIIAS ATOMY JABWKEHUIO. Cuja TpeHUS HMeEeT
AJIEKTPOMArHUTHYIO  TPUPOJY,  SBISASACH  MaKPOCKOMUYECKUM  IMPOSIBICHUEM
MEXMOJICKYJIIPHOTO ~ B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
AIEKTPUYECKUX 3apsoB, KOTOPHIMH OOJAJalOT YaCTHUIBI, BXOJIIME B COCTaB
aTOMOB. BeKTOp Cuiibl TpEHUS HAMPABJIEH IPOTUBOMOJIONKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPBIX TEI,
2) TpeHHE O KUJKOCTb WIH ras.

13



[lepBblil BUJ HA3bIBAIOT CyXUM TPEHUEM (CHJIa TPEHHUS IOKOS, CHJIa TPEHUS
CKOJIbJKEHUS], CUJIa TPEHUS KaueHMs1), @ BTOPOU — BA3KUM TPEHUEM.

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

Cuna TpeHus INOKOS paBHA IO MOIYJIIO BHEIIHEH
CUJIe, HAIIPaBJICHHOW II0 KAacaTeJbHOW K IIOBEPXHOCTH
CONPUKOCHOBEHHs Tell, W TNPOTUBONOJIONKHA €l 1o £

Foug =-F E
HAIPaBJIEHHIO: "

Cuna mpeHus CKoJIbdiCceHUus BO3HUKACT IIPU CKOJBbXCHHMM OJHOIO TCJia
OTHOCHUTCIIbHO ApPYTOro. Cuma TPCHHUA CKOJIBKCHUS HaAIIpaBJICHA IPOTHBOIIOJIOXHO
CKOpPOCTH ABUKXCHUS TCIIA. MOI[YJIL CUJIbI TPCHUA CKOJIBKCHUS IMOYTH HC 3aBUCHUT OT
CKOpPOCTH IOBHKCHHA U HpI/I6JII/ISI/IT€JIBHO PaBCH MAKCUMAJIBHOMY 3HAYCHHIO CHJIbI
TPCHHUA ITIOKOA.

Cuna mpernuAa Kadyerus HallpaBJICHA IIPOTHBOIIOJIOKHO CKOPOCTH AIBHIKCHUA
tena. Cuma TPCHUA KauCHHUA BO MHOI'O pa3 MCHBIIC CHJIbBI TPCHHUA CKOJIbXKCHHA.
HOBTOMY B TCXHHKC JII YMCHBHICHHA CHJI TPCHHA IPUMCHAIOT KOJICCA H

-
Zd £
7 mm——

i

IAPUKOIIOAITUITHUAKHY.
Cuna ynpyeocmu — cuila, BO3HUKamomlas mpu jAedopMaluu Tejla U

MPOTHUBOICUCTBYIOIIAS 3TOMU nedopMarum. Cuna  ympyrocrtu MMEET

AIEKTPOMAarHUTHYIO IpUpPOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM  ITPOSIBIIEHUEM  MEXMOJIEKYJSIPHOTO

B3aMMO/JICHCTBUS. Cuita YIPYTOCTH HalpasJjeHa

ITPOTUBOIIOJIOKHO CMEILIEHHUIO, MIEPIIEHANKYJIIPHO

ITIOBEPXHOCTHU. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIMPaBJICHUIO CMELIECHNUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHMKAIOUIYIO B peE3yJbTare
nedopMaIii ONoOphl U ACHCTBYIONIYIO Ha TEJ0, HA3bIBAIOT
CUIOU pearyuu Onopbwl.

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

10 MOJIYJIXO ¥ IIPOTUBOIIOJIOKHBI 10 HAIPABIICHUIO: P=-N,
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOIOPLUHUOHAIEH CUJIE PEaKLIUU

OITIOPBI: F’”Fm” i

I'peueckoit OykBoit # 0003HaueH KO>(PPUIMEHT IPOHOPLHOHATBLHOCTH,
Ha3bIBaEMbIH KOA(DPHUIIMEHTOM TPEHUSI.
Moaynb CHIIbI TPEHHUS CKOJBXEHMs, KaK M MOJAYJIb MaKCHUMAaJbHOW CHJIbI

TPEHUS NTOKOSI, NPONOPLIMOHATIEH MOYJIFO CHJIBI PEAKLIUU OIOPBI: Fup = HN
Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS U CUJIOM HOPMAJIIBHOM PEaKUUH OMOPbI, IO
KOTOPOM CKOJB3UT JAHHOE TEJIO B 32aKOHE CyXOI'O TPEHMUS.
3HadyeHne kod(pduimeHTa TPEHHS CKOJBKEHUS 3aBUCHT OT MaTepuana
TPYILIMXCS APYT O APyTa Tel U KayecTBa 00pabOTKH MX MOBEPXHOCTEN.
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Kak npaBuno, # < 1, W IMmb I IJIAJKUX M COBEPUICHHO YHUCTHIX
nosepxHocTeii Meramios ¥ > 1.

XOJA PABOTHBI

IIpogpeccuonanvro-opuenmuposanHvle 3a0aHUA:

1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTH LICHY JICJICHHUS.

2. llpoBepuTbh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€JN, JJisi JTOr0 TMOJOXKUTh OpPYyCOK Ha TOPU30HTAIBHO
PaCIoOJIOKEHHYIO JOCKY TpaHbl0 € caMOi OOJBIION IJIOIMAAbl0 MOBEPXHOCTH.
[IpukpenuB k OpycKy AWHAMOMETp, IUIABHO YBEIUYHMBATH CHILY, HAMPABICHHYIO
BJIOJIb TIOBEPXHOCTH JOCKH, M 3aMETHTh MAaKCUMaJIbHOE 3HAYEHUE CHJIBI TPEHUS
NMoKOos. 3aTeM IMOCTaBUTh TOT K€ OPYCOK Ha APYTYyI0 T'paHb C MEHbBIIECH IUIOIAAbIO
MMOBEPXHOCTHU U BHOBb U3MEPUTH MAKCUMAIILHOE 3HAUEHUE CUJIBI TPEHHUS TTOKOSI.

—~

2L =
| === - T = | —
————=

3. TloBTOpHB TakuWe >X€ HW3MEpPEHUs TMPU PABHOMEPHOM JBHKCHHH OpycKa II0
MOBEPXHOCTU JIOCKH, OINPENCTUTh BEIUYMHY CHJIBI TPEHHSI CKOJBKEHHUS, a TaKKe
3aBUCUT JIM 3Ta CUJIa OT TUIOLIA/IM MIOBEPXHOCTH COIPUKOCHOBEHUS TEJL.

4. IlpuBectu OpyCOK B YCKOPEHHOE JBHKEHUE, NEHUCTBYS Ha HEro CUJIOW, OOoJblIen
MOJIYJISI CUJIBI TPEHUS CKOTBbKEHUs. MI3MepuTh MOy b 3TOM CHUIIBI (CHITBI YIIPYTOCTH).
5. Msmeputh maccy Opycka.

6. 1o mosy4yeHHBIM JTaHHBIM BBIUYMCIUTHh MOJYJIb MAaKCUMAJIbHOTO YCKOPEHUsI Opycka

F;vnp B Fmp .

m

o opmyiie a =
7. Onpenenutb KO3YPUIUEHT TPEHUS CKOJIbKEHUS, UCTIONb3Ys (POPMYITY P = 4V

8. IlocraButh Ha MEpPBBIA OPYCOK BTOPOM Tako# K€, YBEIUYMB TEM CaMbIM CHUITY,
NEPIEHIUKYISIPHYIO TOBEPXHOCTH CONPUKOCHOBEHUS T€Jla U CTOJA (CUJIa JIaBJICHHUS).
N3mepuTh MakCUMaJIbHYIO CHIIy TpeHUs MoKosA. OIpenennts 3aBUCHT JIU
MaKCUMaJIbHOE 3HAaY€HHE MOAYJISL CUJIbI TPEHUS TIOKOS OT CHJIbI JABJICHUS.

Z 4

L T
i

10./laHHBIC ONIBITOB M PAacU€TOB 3aMUCATh B TAOJIHILY:

15



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 U3MEPEHUM U CIETaTh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

UTo Ha3BIBAIOT CUJIOW TPEHUS U CHJIOW YIIPYrocTu?

Kakune Buapl CHIIBI TPEHUS PA3INYaIOT?

Kax onpenenuTs cuily TpeHHsI CKOJIbKEHUA?

[loka3aTp Ha pHCYHKE HallpaBJICHUE BCEX CWJI JACUCTBYIOIIMX Ha TEJO,
HaxXOASIIETOCs HAa MOBEPXHOCTH CTOJIA.

5. Kakoe BnusiHuEe 0Ka3bIBAET CUJIa TPEHUS HA TeMa (MPUBECTH MPUMEPHI).

Pwn e

JIABOPATOPHAS PABOTA Ne 2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEHMS] MEXaHHUYECKOMH

JHEPIvHU NMPH ABUKEHNH TeJIa MO AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH».
Ilens pabomwl: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUU.
Oobopyoosanue: nuHamMoOMETp ¢ (PUKCATOPOM, IITATUB, U3MEpPUTEIIbHAS JUHEHKa, 2

rpy3a mo 100 rp.

PesyabTarsbi:
Dopmupyemoie 371emMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe
cooepicanue):

— IIK 5.1 IIpoBoaWTh MNOATOTOBUTEIbHBIE W COOpPOYHBIC OMEpaIlUU Tepe.

CBApKOM M 3a4UIIaTh CBAPHBIC LIBHI MTOCJIE CBAPKH,

Memanpeomemmuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 08, IIPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl oOyuarowutics 00NXHCeH ymemb: TJIAHUPOBATh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (IMHAMOMETP,
U3MepUTeNIbHasl JIMHEWKa), OOBSCHATH HaOJo/aeMble  SIBICHMS, IPOU3BOJUTH
MaTeMaTH4YeCKyr0 00paboTKy pe3yJIbTaTOB KCIIEPUMEHTA.

Teopus
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DHeprus — 310 Pu3HUecKas BEIWYNHA, XapaKTEpU3yoIIasi CIOCOOHOCTh Tema
coBepuTh pabory. O6o3nauenue — E. Enunnna uzmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 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, MoAHATOro Haja 3emuei: 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 00pa3oM, MeXaHUUECKasl SHEPTHUS Tella CKIaAbIBACTCA U3 KHHETUYECKON
Y ITOTCHIIUAIBHOM.

[ToTeHumanpHas 2HEPTUsS XapaKTepU3yeT B3aWMOJICHCTBYIOIIME Teja, a
KMHETHYEeCKash dHEpPTrus — ABWKYIIUecs Tena. M moreHiumanpHas, 1 KUHETHYECKas
DHEPTUS HW3MEHSIOTCS TOJIBKO B PE3yJbTaTe TAaKOTO B3aWUMOJICHCTBUS TEN, TPH
KOTOPOM JICHCTBYIOITUE Ha TeJIa CUIIBI COBEPIIAIOT pabOTy, OTIMYHYIO OT HYJISL.

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

Eciu HecKoJIbKO Tesl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHJIaMH
TATOTCHUS ¥ CHJIAMH YIIPYTOCTH U HUKaKWE BHEITHUE CHJIbI HA HUX HE JICHCTBYIOT, TO
pu TIOOBIX B3aUMOACHCTBHUAX TeJI paboTa CHII YIPYTOCTH UITH CHIT TATOTCHHS paBHA

HU3MEHEHUIO TTOTEHIINAbHON SHEPTUH TEJ, B3ITOMY C IMIPOTHUBOIIOIO0KHBIM 3HAKOM:
A= _':Epz - Epl)
Bwmecre ¢ TeM mo TeopeMe 0 KWHETHISCKON PHEPrum paboTa TeX ke CHUJI paBHA

W3MEHECHUIO KHHETUYECKOMN OHCPIUHU:
A=, _E.I;l_

I/I3 CpaBHCHHA BbBIIIC IIPUBCACHHLIX PABCHCTB BHAHO, 4YTO HU3MCHCHHC
KUHETUYECKOM DJHEPIMM Tel B 3aMKHYTOM CHCTEME pPaBHO MO abCOIFOTHOMY
3HAYCHUIKO HU3MCHCHHUIO HOTeHHHaﬂBHOﬁ OHCPIUHU CHUCTCMbI TCII U ITPOTHUBOIIOJIOKHO
By — By = (&, — &, HHHEM+E 1 = By +Ep2.

€My I10 3HAKY: 7 ¥

N3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U IOTEHLIMAIbHON DHEPTUU TeEIl,
COCTABJISIOLIMX 3aMKHYTYIO CUCTEMY U B3aUMOJEHCTBYIOLIUX MEXAYy cCOOON cuiiaMu
TATOTEHUS W CWIAMHM YIOPY T[OCTH, OCTA€TCs IOCTOSHHOW. OTO YTBEpXKICHHE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS DJHEPIUH B MEXaHUYECKUX IIPOLeccax.

3axon coxpaHeHnusi 3Hepeuu — TPHU JIOOBIX MPOLECCAX, MPOUCXOIALIIUX B
CUCTEME IIPU HEU3MEHHBbIX BHEIIHUX YCIOBUAX, €€ IIOJHAs DJHEPIus OCTACTCS
IIOCTOSIHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM HEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.
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Jns TOnHOM MEXaHMYECKOM JHEPruy 3aKOH COXPAHEHUS SHEPIrUM HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHA MEXAHUYECKas YHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTaHOBJIEHUU (PaKTa COXpAHEHHUS TMOJTHOW MEXaHUYEeCKOW HHEpruvd, HO U B
YCTAHOBJICHHUH  BO3MOYKHOCTH  B3aMMHBIX  MPEBPAIICHUNA  KUHETUYECKOW U
NOTEHIUAIBHOW YHEPTUM TEJ B PAaBHOM KOJMYECTBEHHOW MEPE MPU B3aUMOAECHCTBUU
Tell.

3aK0H COXpaHEHUS YHEPTUHU PACKPHIBACT (PU3NUECKUNA CMBICI MIOHATHS PAOOTHI.

PaGota cun TATOTEHHWS W CHUJ yOPYrOCTH, C OJHOM CTOPOHBI, paBHA
YBEIIMYECHUIO KUHETUYECKOW HHEPruu, a C JPYyrod CTOPOHBI, — YMEHBIICHUIO
MOTECHIIUAIBHOW YHEPTUU TEIL.

CrnenoBarenibHO, pab0OTa paBHA SHEPIrUU, MPEBPATUBIIEHCA U3 OJHOTO BHUA B
JIPYTOM.

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKOW PHEPruU B MpOleccax C y4acTHEM
CUJI YNPYrOCTH W TPABUTALHMOHHBIX CHUJI SIBIIIETCS OAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAHHE 3TOr0 3aKOHA YIPOIIAET PEUICHWE MHOTHX 3a]ay, MMEOUIUX
OOJIBIIIOE 3HAYEHHE B MPAKTHUECKOM KU3HH.

Mexanudeckoe JBMKEHUE HUKOTJIa HE UcUe3aeT 0eccileIHO U HUKOTa OHO He
BO3HHKAET caMo co0oii. Bo BpeMst TOpMOKeHHs aBTOMOOMIISI IIPOU30IILIO HArPEBaHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIA U acdanbTa. CiaeaoBaTesibHO, B pe3yibTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MpEeBpPaTUIIaCh BO BHYTPEHHIOK YHEPTHIO TEIJIOBOTO JIBHXKEHUSI MOJIEKY.

[Ipu 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE3a€T, a TOJIBKO MPEBpAIAECTCA U3 OJHOU (POPMBI B IPYTYIO.

[ToCcKOJIbKY CHUJIBI TPEHHUSI UCKIIFOYUThH MOJHOCThIO HE BO3MOXKHO, TO U 3aKOH
COXPAaHEHUS MEXAHWYECKOW SHEPruu BBIMOJHSIETCS B PEAIbHBIX CUCTEMAaX JHIIb
MPUOJIMIKEHHO MPU YCIOBUU, YTO CUJIBI TPEHUS MaJIbl U UMU MOKHO MIPEHEOPEYb.

X0 PABOTHI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTMHEHKU.
2. 3aKpenuTh TMHAMOMETP Ha ILITAaTUBE.
3. YcraHoBUTH (DUKCATOP y OTPAHUYHMTENBHOW CKOOBI, PAaCTAHYTh NPYXKUHY C
cwioit = 3,3 H, 3aTeM MeAJIEHHO BEPHYTh B UCXOJHOE MOJOKECHHUE.
4. I3MepuTh TUHEUKOUN JJIMHY NIPYKUHBI X.
5. IlpukpenuTs rpy3bl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3BMEPUTH MAKCUMAIbHYIO CUITYy YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPY3aX Xo.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHUHY TakK, 4TOObl (UKCATOp KOCHYJCS
NpyKUHbL. I3MEpUTH CUITy YIIPYTOCTH MPYKUHBI.
8. OmnpenenuTh yAIuHEHUE IPYKUHBI AX = X, — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
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10. Omnpenenuth W3MEHEHHWE TMOTCHIMATBHOW JHEPTUHM TPYXKUHBI TIpuU €€

pacTsbkeHnu 1o gopmyine AE,, = —.

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

" R © A HN3menenue
o JlnuHa npyKUHBI o = s = NMOTEHNHAJbHOM
= 2 by = zo|_ £
= =3 L c 3 JHEPIruu
3| E: N LY :
= == = v o e = = -
= = - = . = . = = = 2 > = & 8
| o £ R o = QG:EE = % o o |9 X % m&i
2| g S| g5 a2z | 2E| =5z | £S5 =
3 = 58 = o8| > = o = i E_N QEN
= o o = = = ol g
13. CpaBHHTH pe3yabTaThl U3BMEPEHUI U CAENaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BHUIbI HEPTUH CYLIECTBYIOT B MEXaHUKE?
2. UTo Ha3bIBaCTCs MOJTHOM MEXaHUUYECKON dHEpTrei?
3. ChopMynrupoBaTh 3aKOH COXpPAHEHHUS MEXaHHUUECKON YHEPTUH.
4. Tlpu KakOM yCIIOBUH BBIIIOJIHAETCS 3aKOH COXPAHEHUS SHEPTUH B pealIbHbBIX
CUCTEMAX U Iovyemy?
JIABOPATOPHAS PABOTA Ne 3
Has3zeanue naoopamopnoit padomot: «A3mMmepeHne BJIAKHOCTH BO31YXa).
Ileny paoomer: HAay4YUTHCA OMNBITHBIM IIYTEM OIPEAEIATh OTHOCUTEIBHYIO
BJIYKHOCTBH BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJA WM JAMATUIOBBIM 3QUp, TMCUXPOMETP,
0apoTEpPMOTrUTPOMETP, ICUXOMETPUYECKAs TAOIUIIA.
Pe3yabTarsl:

Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):

— TIK 5.1 TIpoBoauTh MOATOTOBUTENbHBIE M COOpPOUYHBIC OIMEpalUU Tepe.

CBApPKOW M 3a4MIIaTh CBAPHBIE LIBHI MTOCJIE CBAPKH;

Memanpeomemmule:

— 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:

— TIP6 06, ITP6 07, TIP6 10;

— 1Py 07, ITPy 08, ITPy 09, [TPy 12.

Ilo okonuanuu pabomwvl oOyyarOWULICS OO0ANCEH YMemb. TUIAHUPOBATh U
BBITIOJTHATh AKCIEPUMEHTHI C TOMOIIBIO PA3JIMYHBIX HM3MEPUTENIbHBIX NPUOOPOB
(mcuxpomeTp, 6apOTEPMOTUTPOMETP), MOJIB30BAThCS MCUXOMETPUYECKON TaOIuUIIeH;
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peiarb 3aaa4rd Ha OIPCACIICHUC OTHOCUTEJIBHOM BJIAXKHOCTH BO3ayXxa, O0OBSICHATE
N3MCHCHHUC arpC€raTHbIX COCTOSIHUM BCIICCTBA.

Teopus
B armocdepe 3emnm Bcerma coaepskarcs BoJsgHbIE Tapbl. X conepikaHue B
BO3/IyX€ XapaKTepHU3yeTcs: aOCOTIOTHON U OTHOCUTEIBHON BIAKHOCTHIO.
AGCOTIOTHAS BIAXKHOCTH (p,) OIPENEAeTcss MAccoi BOASHOTO mapa B 1 M’
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Tapa.
AOCONIOTHYIO BJIQXKHOCTh MOYKHO OTIPEACIIUTD 110 TEMIIepaType — TEMIEparype,
Opyu KOTOpPOM Tap, HaxXOASUIMHCA B BO3AYXE, CTAaHOBUTCS HACHIIICHHBIM.
TeMmneparypy TOYKM pPOCBI ONPEAENSIOT C MOMOIIBKD TUTPOMETpPA, a 3aTEM IO
tabnuie "/lagnenue HACHIWEHHLIX NAPO8 U UX NIOMHOCMb NPU  DPA3TUYHBIX
memnepamypax" HaxoAsST COOTBETCTBYIOLIYIO TEMIIEPATYPE TOUKU POCHI INIOTHOCT.
HalinenHas miaoTHOCTh U €CTh a0COTIOTHAS BIIAXKHOCTH OKPYKAIOILIEro BO3/1yXa.
OtHOcHUTENbHAs BJIAXHOCTh ) TOKAa3bIBAET, CKOJBKO IPOLIEHTOB COCTABIISET
a0COJIOTHAS BJIAXKHOCTH OT IUIOTHOCTH p, BOJISIHOTO Tapa, HACHIIIAIONIETO BO3IyX
MIpY JTAaHHOM TeMIepaType:
p, ©100%

L

X0/ PABOTHBI
IIpogheccuonanvro-opueHmuposannvie 3a0aHUs:
1. PaccMoTpeTh ncuxpomMeTp U 6apoTEepMOTUTPOMETP U ONPEACIIUTD IIKATY JeICHUS
puoOOpPOB.
[IcuxpomeTp: bapoTtepmorurpomertp:

HUIKge m,')(l bstconoe

47
(ﬂﬂﬁ 2
LQ \amM, {]( Mun/e &5p
A/A;,.,p,
L
4 omk 6 o
%
Clr 0 0 g
Yo Jo 4 60 10 {\nU

2. IlpoBeputh HamM4Me BOJLI B CTAKAaHUMKE TCHUXPOMETP M MPU HEOOXOIAMMOCTHU
JOJIUTH €€.

3. OmnpenenuTh TeMIepaTypy Cyxoro TEpMOMeTpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmnpenenuTs OTHOCHUTENIBHYIO BIQXHOCTh, IMOJB3YACh I[ICUXPOMETPUUYECKOM
Ta0IUIeH.

6. OnpenenuTh OTHOCUTEIBHYIO BIAXKHOCTH IO 0apOTEPMOTUTPOMETPY.
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7. Ucnonb3ys Ttabmuuy “/laéneHue HacvlyyeHHbIX NAPO8 U UX NIOMHOCMb NpU
PA3IUYHbIX memnepamypax', onpeaeanTb TUIOTHOCTh HACBHIIIEHHOTO BOJISHOIO IMapa
(mpu Temmeparype t.,.).

_ PP

8. Onpenenuth aOCOMIOTHYIO BIQKHOCTD 1O opMyse p = 100%
9. Pe3synbTarhl U3MEpeHUH 3amucaTh B TAOIHILY:

Ioka3anue Pasnocts | OtHOcuTenb- | OTHOCHTENb- | [l1OTHOCTHL | ADCOI0

TepMOMeTpa | MOKa3aHMii Hasl Has HACBIIIEH- T-
CyXor | cMoOY | TEPMOMETPO | BJIAKHOCTH BJAKHOCTH | HOIO Mapa, Has
oty €HHOT B At, °C BO3/1yXa M0 BO3/1yXa 10 Pun ig BJIAXK-
°C ot,, NCUXPOMeETPY | 6GapoTepMoOru- " HOCTb p,

°C 0,% rpomerpy ¢,% —
M
10. CpaBHUTH pPe3yJIbTATHI U CIEIATh BHIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro Ha3piBaeTcs ucnapeHuem, kKoHjaeHcanuein? Ilouemy mnpu ucnapeHuu
TeMIepaTypa *KUJIKOCTH MOHMXKAETCs?

2. Kakoli map Ha3bIBaIOT HACHIILIEHHBIM? Kak MMepeBecTH HEHACHIIICHHBIN Nap B
COCTOSIHUE€ HACBILLECHUS?

3. M300pa3uTh Ha pHUCYHKE AMHAMUYECKOE pPaBHOBECHE MEXIY IapoM U
KHUJKOCTHIO.

4. Tloyemy mOKa3aHUsI BJIAXHOIO TEPMOMETpa TICUXPOMETpA MEHBIIIE
MOKa3aHu cyxoro Ttepmomerpa? Ilpm KakoM yCIOBUM Pa3HOCTh NOKAa3aHUU
TepMOMETpa HauboJIbIIas?

5. Cyxo#l U BIaXXHBI TEPMOMETPHI NICUXPOMETPA MOKA3BIBAIOT OAHY U Ty K€
teMriepatypy. KakoBa oTHOcHTeNIbHAS BIaKHOCTh BO3yXa?

6. Uto Ha3bBaroT TOukoi pockl? [Ipu kakoi Temmeparype BBIIAAET poca, eCiu
JaBjieHrE BOAsIHOTO napa B Bo3ayxe 1706 Ila.

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

JIABOPATOPHAS PABOTA Ne 4

Ha3zeanue naoopamopnoit pabomoi: «M3MepeHre NMOBEPXHOCTHOIO0 HATSKEHUSI
KHIKOCTI.

Ilenwv pabomer: HayduThes ONpeAesaTh KO3PHUIMEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.

Obopyoosanue: BeCbl C pa3HOBECAMH, IITATUB, WITAHTCHIUPKYJb, JUHEHKA
U3MEpUTeNbHasA, Koiba KOHMYECKasl, CTaKaH, CTaKkaH C BOJOW, BOPOHKaA
KOHycooOpa3Hasi WM OlopeTKa ¢ KpaHOM, TpyOKa pe3uHOBasi ¢ KPaHOM U
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CTEKJSIHHBIM HAaKOHEYHUKOM jauaMeTpoM 3—4 MM, cOoCyd € BOJOH,
KanuJisipHas Tpyoka.
Pe3yabrarsi:
Dopmupyemoie 371eMeHmbl IIK (npogpeccuonanvno-opuenHmuposannoe
cooeprcanue):
— ITIK 5.1 IIpoBoauTh MNOATOTOBUTENbHBIE M COOpPOUYHBIE OINEpallUd TMepe.

CBApKOW M 3a4UIIATh CBAPHBIC LIBHI MTOCJIE CBAPKH;

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:.

— TIP6 06, ITP6 07, TIP6 10;

— [Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okoHuanuu pabomuvl obOyuarOWulicsi O0aXdCeH YMemb. TUIAHUPOBATH MU
BBITIOJIHATh AKCIEPUMEHTHI IO OMNPEIEICHUI0 MOBEPXHOCTHOIO HATSKEHUS BOJBI,
MPUMEHSATh TOJYyYCHHBbIE 3HAHUS MO0 (QU3MKE /Id OOBSICHEHUS HaOIIOIAEMBbIX
SBJICHUI, TPOU3BOJUTH MaTEMaTHUECKyl0 OOpabOTKy TOJYyYEeHHBIX pPE3yJbTaTOB
AKCIEPUMEHTA U MOTPEITHOCTEN U3MEPEHUS.

Teopus

Mouiekynibl  TOBEPXHOCTHOTO  CJIOS  JKUJAKOCTH  00JIafaroT  U30BITKOM
MOTEHIIMAIBLHOM YHEPTUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIIUXCSI BHYTPH
xuakoctu. Kak u mobas MexaHWuyeckasi CUCTeMa, OBEPXHOCTHBIM CIION KUJIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS 3TON
SHEPIrUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI IOBEPXHOCTHOTO HATSKEHUSI — COBEPILIAIOT
paboTy A, cokpamas IUIOHMAAh,  CBOOOJHOHM IMOBEPXHOCTH KHUIAKOCTH S Ha
BeNM4YnHYy AS:

A =06AS.

Kosddumment mnponopuuoHanbHOCTH 6  Ha3biBaeTcs KO3 OUIIMEHTOM
MMOBEPXHOCTHOTO HATSKEHUS JAaHHOU KUIKOCTU. V3 mpuBeneHHo# Bhimie HopMyIibl
BHUJIHO, UTO OH YMCJICHHO PaBEH CHUJIC MOBEPXHOCTHOTO HATsHKeHUS F, nericTByromei
Ha EIWHUIY JUIMHBI JIMHUM, OTPAHUYMBAIONICH KaKyr-Tu00 YacTh CBOOOHOM
MMOBEPXHOCTH KHUJKOCTHU:

F
= .

[ToBepXHOCTHOE HATSKEHUE KUAKOCTU 3aBUCUT OT IPUPOJIbI TPAHUYHBIX CPEX
Y TEMIIEPATYPHI JKUJIKOCTH.

[ToBepXHOCTHOE HATSAKEHHE MOXKHO ONPENEIUTh PA3JIMYHBIMU METOIAMMU:
METOZIOM OTpbIBa Kamneidb U METOAOM IMOIHSATHS KUIKOCTH B »
KanuJuisipe. l L
1) MeToz oTphIBa KameJb. | [

st u3MEepeHusi STUM METOJIOM COOHPAIOT YCTAHOBKY mo__

PHUCYHKY.

22




HanuBaroT IuUCTHIUIMPOBAHHYIO WM XOPOIIO NPOKUISTYEHHYIO BOAY U C
MOMOIIBIO KpaHa pErylIupyroT e€ BBITCKAaHWE Tak, 4TOObI BOJAa OTIEIHHBIMHU
KalIIMU T1ajana B TIOJCTABJICHHBIN cTakaH. {7 Karum >KHIKOCTH B MOMEHT ee
OTpbIBa OT KOHIIa TpyOKH cwioi F Oyaer Bec karmu:  F = mg;

JVHUS, OTPAaHUYMBAIOIIAS  CBOOOJHYIO  TMOBEPXHOCTh  KHJAKOCTH, — JJIMHA
OKPY>KHOCTH IICHKH KarlIu:

l=nd,,.

_mg Mg
Otcrona o = . WIN © = e

riae M — Macca BBUIMBIICHCS BOMIBI, § — YCKOPEHHE CBOOOTHOTO MAaJeHuUs, N — YHCIIO
Kareab BoJibl, d,, , — BHYTPEHHUH JTHaMETpP CTEKIITHHON TPYOKH.

2) MeTo 1 TOTHATHS JKUKOCTH B KaITUILIAPE. _

[Ipn wu3MepeHuHn, KamWULIPHYIO TPYOKY OIYCKAlOT B
CTakaH C BOJOW W W3MEPSAIOT BBICOTY TOMHITHS BOIBI B
kamuisipe. JKUAKOCTh TTOJHUMACTCS B KalWULIPE 0 TEX 0P,
MOKa CHJIa MOBEPXHOCTHOTO HATSHKEHHUS HE YPAaBHOBECHUT CHITY h
TSDKECTH, JICHCTBYIOIIYIO Ha TIOHATYIO BOJTY:
F = Foane

_ pm®hg
ond = -

phgd -

Orcroma 6= R

r7ie p — IUIOTHOCTh XKUAKOCTH, § — MOXYJb YCKOpEHHs cBOOOMHOTO maaeHus, h -
BBICOTA TOIHATHSI XKHUKOCTH B Karmmuisape, d — muaMeTp Kamusuisipa.

X0 PABOTHBI

| cnocod: kanenvnwiit
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. PaccMoTpeThb LIKajbl H3MEPUTENbHBIX IPUOOPOB, ONPEACIUTh HEHY JCJICHNUS.
2. Onpenenuth Maccy mycroro crakana 1o 0,01 r.
3. H3MepuTh BHYTpPEHHUH JOHaMETp CTEKISHHOW TPYOKH INTaHTCHIUPKYJIEM.
Berurcnuts nuametp meiiku kamm  d,,,. = 0,9 d.
4. CoOpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTh MPUOOP TakK, YTOOBI CTEKJISTHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BO/A, ObLJIa CTPOrO BEPTUKAJIbHA.
5. 3aKpbITh KpaH, HAIUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCA, YTOOBI U3
TpyOKH BOJia BhITEKAJA OTAEeNbHBIMU KarisiMu (30 — 40 xamens B MUHYTY).
6. IloncraBuTh noj TpyOKy MycTOM cTakaH u orcuuTarh B 100 Kamens.
7. OnpenennTh Maccy CTakaHa ¢ BOJOW, BBIYMCIUTh MACCy BOJbI
ms;=m,—mjy.
8. BoruncnuTh MOBEpXHOCTHOE HATSKEHUE BOJIBI 110 hopMyIie:

mg
S~ nmd

ut.K.

9. BeIUHMCIUTE OTHOCUTENIHHYIO TOTPEIIHOCTh U3MEpPEHUit 1o popmyiie:
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10. Pe3ynbpTaThl M3MEpEeHHIA U BBIUMCIICHUI 3aMucaTh B TaOIUILY:
= Ko3¢punuent
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Il cnioco6: kanunnapnuwri

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:

1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JICJICHHUS.

2. I3smMepuTh muaMeTp Kamuuisipa MTaHTeHITUPKYJIIEM.

3. CobpaTh yCTaHOBKY MO PUCYHKY. OMYyCTUTh KaWUISP B BOJIY U U3MEPUTH BBICOTY
e€ MOJIHATUS B Kanuyuiape (JIMHEMKOM) HaJl TOBEPXHOCTHIO BOJIbI B CTaKaHE.

phgd

4. BIMHCINTD TOBEPXHOCTHOE HATSIKCHHUE BOJBL IO popMyne: 6= ~ 4

5. CpaBHUTH pE3yNbTaThl U3MEPEHHUN C TAaOJWYHBIM 3HAYECHHUEM IOBEPXHOCTHOTO
HATSDKEHUS U OIIPEIEIIUTh OTHOCUTEIIBHYIO IIOTPEIIHOCTD.
6. Pe3ynpTaThl M3MEpeHU 1 BBIYMCIICHUH 3aMicaTh B TAOIHILY:

o Koa¢dpuuuent
s S 2 MOBEPXHOCTHOI'O =
§ ’= > = é p -
Z S 2 E S HATSIKEHUS Z 5
= S
« 2 = = = ™ 5
o E R é = g = = - £ = = = = E§
23 289 Z3d| 2:| 3% 2Z | EE<
(=) L = o s =] = Em = « S =
> 5 Qo ; o = = = =)
o = A R =g g2 =
= 2 = = = © © F )
= R g = S s L

7. CpaBHUTH pe3yJIbTATHI U CIIETATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. UYto Takoe MOBEPXHOCTHOE HATSKEHUE?
2. Kak u rae npuMeHsieTcsl TOBEPXHOCTHOE HATSKEHUE.
3. Ha uro meiicTByeT cuia MOBEPXHOCTHOTO HATSHKEHUS U KaK OHA HampaBiieHa?
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[ToueMy MOBEpXHOCTHOE HATSKEHUE 3aBUCHUT OT BHUJIA KUJIKOCTH?

5. M300pa3uth Ha pUCYHKE MOJIEKYJY JKUJIKOCTU Ha MIOBEPXHOCTH TBEPIOIO Teja
JUTSL clTydasi CMauMBaHUs M HE CMauuBaHUs. YKa3aTh KpaeBOM yroJ.

6. Uro Takoe kamwuisip? M300pa3uth KUAKOCTh B KamWuisipe IJs cliydas
CMa4yMBaHUA U HE CMAaYUBaHUS.

7. TloueMy >KMJIKOCTU HUCIIAPSIOTCS JIETYE, YEM TBEp/bIe Tena?

JIABOPATOPHAS PABOTA Ne 5

Ha3zeanue nabopamopnou paoomoer: «A3yyenue 3akoHa Oma JJi y4acTKa wHenu

MPHU MOCJIeI0BATETbHOM COCJUHEHUM MMPOBOIHUKOB.

Ileny padomer: HaydUTHCS COENUHATH NOTPEOUTENH Pa3IMYHBIMH CHOCOOaMH,

ONBITHBIM IMYTEM MPOBEPUTH 3aK0H OMa.

Obopyoosanue: WCTOUYHUK DBJICKTPUYECKOM HHEPTrUM, PE3UCTOPBI, aMIEPMETP,

BOJIbTMETP, PEOCTAT MOJ3YHKOBBIH, KIIFOY, COEIUHUTEIIbHBIE POBOJA.
PesyabTarhi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):
— TIK 5.1 IIpoBoauTh MOATOTOBUTENbHBIE M COOpPOUYHBIC OIMEpallUd Tepe.

CBApKOM M 3a4uIaTh CBAPHBIC IIBHI MTOCJIE CBAPKH,

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuwanuu pabomol obyuarowulicss OO0JCeH yMemb. COCTABISATH
ANEKTPUYECKHE LMW, I[UIAHUPOBaTh U MPOBOJUTH H3MEPEHUS pa3IMYHBIMU
U3MEPUTEIFHBIMA  TPUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUUYECKUX TIIeTed MPH PA3IUYHBIX CIIOCO0AaX COENWHEHUS TMOTpeduTene u
HMCTOYHUKOB AJICKTPUUECKOTO TOKA, TPOU3BOJUTHL MATEMAaTHUUYECKyl0 OO0paboTKy
MOJIYYCHHBIX PE3YJIbTATOB JKCIIEPUMEHTA M TOTPENIHOCTEH; peliarh 3aJadyd Ha
OIpe/IeNICHHE CUJIbI TOKA C MCIIOJIb30BaHMEM 3aKOHOB OMa i y4acTKa LETH.

Teopus
DJIEKTPUUECKUI TOK — YMOPSAOUYEHHOE JBWIKCHUE 3apsKEHHBIX 4acTull. J[iis
TOro 4ToObl B TIPOBOJHUKE BCE BpEMsS MPOTEKad DJICKTPUUYECKUM TOK, B HEM
HEOOXOMMO TIOAJCP)KUBATh IIOCTOSHHOE DJJICKTPHUYECKOE TI0JIE C  ITOMOIIBIO
HCTOYHMKA TOKA.
OCHOBHBIMM ~ XapaKTEPUCTUKAMH DJICKTPUUECKOIO TOKa B IICIIH SBISIOTCS
HalnpspKeHWe, CHJIa  TOKa, COMNPOTUBIICHHE. 3aBUCUMOCTh  MEXIY  ATUMH
XapaKTepUCTHUKAMH YCTaHABIMBAET 3aKOH Oma:
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R
[ToTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUYECKHE JIAMIIOYKH,
AJIEKTPOHArpeBaTENbHbIE MPUOOPHI, MPOBOJAA U T. M. — O0JANAOT ONPEACICHHBIM

CONPOTHUBJIICHUEM, I[IO3TOMY HMX YacTO HAa3bIBAIOT  «IPOBOJHUKAMUY»  WJIU
pe3ucTopamu.

OOBIYHO dJIEKTpUYECKass I1eMb COCTOUT U3 HECKOJbKHX PE3UCTOPOB,
COCIMHEHHBIX TIOCIIEOBATENIbHO, MapayieNbHO WM cMmenaHHo. ConpoTUBIECHUE
ATOT0 PE3UCTOpPa HA3bIBAIOT DKBHUBAJICHTHBIM OOIIEMY CONMPOTUBICHUIO HECKOIBKUX
PE3UCTOPOB, 0OPA3YIOMIMX IIETIb.

CxeMa TMOCJIEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJEAYIOIIUM

obpazom:
R1

R2
R3

[Ipu mocrnegoBaTeIbHOM COEIWHEHUH BCE BXOIAINIME B HETO MPOBOJHUKH
COEIUHSIOTCA ApPYr 3a JAPYrom, T.€. KOHEI] MEpPBOr0 NPOBOJHUKA COEAUHSETCS C
HA4yaJioM BTOPOTO.

Cuna Toka B JIOOBIX YacTAX LENM OJHA U Ta k€ (00 3TOM CBUAETEIbCTBYIOT
MOKa3aHUsl aMIIEPMETPOB):

I=1 1= I 2-
o Ecnum yepe3 oguH mpoBOAHHUK MPOTEKAET TOK, TO OH MPOTEKAET U Uepe3 Bce
ocTajbHbIC.
o Ecmum xoTs 661 HA OTHOM MTPOBOAHHUKE OTCYTCTBYET TOK, TO OH 00SI3aTEIIBHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mnocnenoBaTeNbHOM COEAMHEHUHU COMPOTHBICHUN pPE3yJbTUpPYIOLIEe
HaIpsDKEHUE paBHO CyMMeE HalpsDKEHUHM Ha ydacTKax:

U=U 1 + Uz.

Pesynprupyromee  COMpPOTHBICHHWE  TOCIEAOBATEIBHO  COCIMHEHHBIX

NMOTpeOuTeNel paBHO CyMME CONPOTUBIICHUI MOTPeOUTENEH:

R= R, +R,.
ConpoTuBjeHUE nenu R, COCTOSIICH 13 N OJIMHAKOBBIX JIaMII,
conpotuBicHUEM R4 Kaxkias, B N pa3 OOJIbIIIEe COMMPOTUBIICHUS OJTHOMN JTaMIIbI:
R = Ry * n.

X0 PABOTHI
1. CocTaBUTD IEKTPUUYECKYIO LEMb MO CXEME:

A
)

o B B
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A R1 Rz RB B

IIpogeccuonanvro-opuenmuposanmule 3a0aHUA.

2. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX IPUOOPOB, ONPEAEIUTD LIEHY JEJICHUS.

3. IIpoBepuTh 3JIEKTPUUECKYIO LI€Ib, LENb 3aMKHYTh M MU3MEPUTh HAIPSDKEHUS Ha
KaXa0M pesucrope. s 3TOr0 MPUKOCHYTHCS HAKOHEYHMKAMHU IPOBOJOB,
NPUCOETUHEHHBIX K 3aKUMaM BOJIETMETP K KJIIEMMaM Ka)XJ0r0 pe3ucTopa.

4. VI3MepuTh HanpspKEHHE HAa KOHLAX BCEW Tpynibl pe3ucTopoB (ydactok AB), menb

Pa30MKHYTb.
5. [Iposeputh cooTHOWEHUS (U5 = Upac; Upaca = U + U, + U3) 1 cienate BBIBOA.
6. Beruuciuth ob111ee COTIPOTUBJICHUE MIPOBOJTHUKOB, COETMHEHHBIX

MOCJIC0BATEIHHO, PA3IMIHBIMU CIIOCOOAMMU:
Rio6u = U% U R = R1+ R+ R3

U
R2061

7. Ilo popmyne | = BBIYMCIUTE CHly TOKa. CpaBHUTH €€ C ITOKa3aHHEM

aMIIEpMETPa U CIAEIATh BBIBO/I.
8. Pe3ynbTarhl n3MepeHuil U BRIYUCICHUH 3alicaTh B TAOJIHILY.

ConporusiieHue Hanpsizkenue Cuaa Toka
= >
= = = =] =)
S |8 |8 | | (a2 |5 <<l 5%
g o & g g 5135 35 | & 2 = || =] & &
x Q — D) — —
@ o & v D

9. CpaBHUTH pe3ynbTaThl K3MEPEHUHN U ClIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

1. Kak BKIIIOYEHBI BBIKJIIOYATENb, OaTapelika ¥ JaMmMIodyka B KapMaHHOM
donapuxe? N306pazute cxemy.

2. V300pa3uth  yd4acTOK IEMH  COJACPKAIMM  JIAaMIIBI,  COSAUHEHHBIX
MoCJIeI0OBaTeIbHO. [ 16 MPUMEHSIOTCSI TAaKUE CXEMBI?

3. Tloka3aTh Ha cxeme, KaK MOJIKIIOYUTh aMIIEPMETP U BOJIBTMETP K PE3UCTODPY.
Kak MOXHO ompeIeIMTh CONMMPOTHRIICHUE PE3UCTOPA IO UX IMOKa3aHUAM?

JIABOPATOPHASA PABOTA Ne 6

Haszeanue nabopamopnoii pabomor: «M3ydenue 3akona Oma Ajs y4acTKa 1enu
NPy NaApaLIeIbHOM COeITHHEHUH TPOBOTHUKOB).
Ileny pabomoer: HAYYUTHCS COCNUHSITH TOTPEOUTENHM PA3IMYHBIMH CIIOCOOAMH,
OTIBITHBIM MYTEM MPOBEPUTH 3aKOoH OMa.
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Obopyoosanue: WVCTOUYHUK DBJIEKTPUUYECKOM HSHEPIrUH, PE3UCTOPBI, aMIEPMETP,

BOJIbTMETP, PEOCTAT MOJI3YHKOBBIH, KIIIOY, COEIMHUTENIbHbIE TTPOBO/IA.
PesyabTarsbl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opueHmuposannoe
cooeprcanue):
— ITIK 5.1 IIpoBoauTh MNOATOTOBUTENbHBIE M COOpPOUYHBIE OINEpallUd TMepe.

CBApKOW M 3a4UIIATh CBAPHBIC LIBHI MTOCJIE CBAPKH;

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, ITP6 10;

— [Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCE  OOJMCeH YMemb. COCTaBJISThH
ANEKTPUYECKHE €N,  IUIAaHUPOBATh M TPOBOAUTH HW3MEPEHUS  PA3IMYHBIMU
U3MEPUTEIbHBIMA  NpUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUUYECKUX IIeTed MPH PA3IUYHBIX CIIOCO0AaX COENMHEHUS TMOTpeduTene u
HMCTOYHUKOB JJIEKTPUYECKOIO TOKA, NPOM3BOJAUTH MATEMaTHYECKYyI0 00pabOTKy
MOJIYYCHHBIX PE3YyJIbTaTOB SKCIEPUMEHTAa W TOTPEIIHOCTEH HW3MEPEHMs; pelllaTh
3aJja4d Ha OIpPENEJICHHE CUJIbl TOKA C UCMOJIb30BaHMEM 3aKOHOB OMma i ydacTka
LETIH.

Teopus

DIIEKTPUYECKANA TOK — YIOPSAOYEHHOE IBH)KCHHUE 3apsDKEHHBIX dacTUl. [lis
TOTO 4YTOOBI B TPOBOJHUKE BCE BpEMsSI MPOTEKANl 3JIEKTPUUECKUH TOK, B HEM
HEOOXOUMO TIOJACPKUBATh MOCTOSHHOE DJJIEKTPUYECKOE II0JIE C IOMOIIbIO
HMCTOYHHUKA TOKA.

OCHOBHBIMM XapaKTEPUCTUKAMH 3JIEKTPUYECKOTO TOKA B LENU SBISAIOTCS
HaIIpsKEHUE, CUIIa TOKA, COIPOTHUBIICHUE.
3aBUCUMOCTB MEXY 3TUMH XapaKTEpUCTUKAMH YCTaHaBIIMBAeT 3aKkoH OMa:

1= 2

R
[ToTpeOuTenn SIAEKTPUUYECKON OSHEPTMM — DJIEKTPUUECKHE JIAMITOYKH,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, MPOBOAA U T. M. — O0JaNAIOT ONPECICHHBIM
CONPOTHUBJIIEHUEM, I[IO3TOMY MX YacTO HA3bIBAlOT «IIPOBOJHUKAMH»  HIIH

pe3UCTOpaMH.
Cxema napaJuieIbHOTO COSIMHEHUS TPOBOIHUKOB BBITJISIUT CIAEIYIOITAM 00pa3oM:

Cr &

Rl R2 R3
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[Ipu mapamnenbHOM COECIMHEHHWHM BCE BXOASIIME B HErO MPOBOAHUKUA OJHUM
CBOMM KOHILOM IPUCOEAUHSIOTCA K OJHOM TOYKE LEenu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.

Cuia ToKka B HEpa3BETBIEHHOW YacTH LIEMM paBHA CyMME CHJI TOKa B
OTJICJIbHBIX MapajlIeIbHO COCAMHEHHBIX MPOBOAHUKAX. OO0 3TOM CBHIIETEIHCTBYIOT
NOKa3aHUs aMIIEPMETPOB:

I1=1 1 + 1 2-

Ecau BBIKpYTUTH OJHY Jamiy, TO Apyras Jiamna IpoJ0OJKAeT TOpeTh. ITO
CBOMCTBO WCHOJB3YIOT JIsi TOAKITIOYCHHUS OBITOBBIX MPHUOOPOB B TOMEIICHHH.
Hanpsbkenne Ha ywyactke nenu AB 1M Ha KOHIAX BCeX MapajlielIbHO COEAMHEHHBIX
IIPOBOJHUKOB OJIHO U TO K€: U=U,= U,.

OO61iee CONMpOTUBIICHUE IENH MPU MapajIeIbHOM COCIUHEHUH MPOBOJIHUKOB
ompenensiercs no Gopmyie:

1 1 1
_— = — + —_—
R R, R,
ConpoTuBIECHHUE nenu R, COCTOSIIIEH 13 N OJWHAKOBBIX JIaMmIl,
conpoTuBicHueM R4 Kaxnas, B N pa3 MEHbIIIE CONPOTUBJICHUS OJTHOU JIAMIIbI:

R=12
n
Bo Bcex ciywasx, KOrja HY»XHO HE3aBHUCHMOE BKJIIOYEHHUE WU BBIKIIOUCHUE
ANEKTPUUECKUX TPUOOPOB B ILEMHU, HCHOJIB3YIOT TMapajlieIbHOE COCAMHEHHE
ANEKTPUUECKUX YCTPOUCTB. VIMEHHO mapamiensbHbIM 00pa3oM yCTaHABIMBAIOT
pPO3€TKM B KBapTupax. Takoe MNOAKIIOYEHHWE MO3BOJSIET BKIIOYATh pPa3INYHbIC
MpUOOPBI B CETh COBEPIIEHHO HE3aBUCUMO JIPYT OT APYTa, U MPHU BBIXOJE UX CTPOs
OJIHOTO M3 HUX ATO HE BIUSAET HA pabOTy OCTaIbHBIX.
OcHOBHBIE 0COOECHHOCTH:
o BxiroueHue wW/WiM BBIKJIIOYEHHWE OJHOM HArpy3ku HE MelaeT pabdoTe
OCTAJIbHBIX.
o Bce nHarpy3ku paboTaroT npu 0OJHOM HAIPSKEHUU.

XOJd PABOTHBI
1. CocTaBUTH AIEKTPUUECKYIO IIENb TI0 CXEMe

-] '

IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:

2. PaccMOTpeTh IIKaJIbl M3MEPUTENbHBIX TIPUOOPOB, ONPEACIUTD LIEHY JCJICHUS.

3. IIpoBepuTh 3JIEKTPUUECKYIO LIETb, IENb 3aMKHYTh M MU3MEPUTh HAIPSHKEHHE Ha
y4acTke AB U Cuiy TOKa B LIETH.

4. TTepexItouuTh aMIepMeTp U3 MarucTpajid B Ty WIK UHYIO BETBb U U3MEPUTH CUITY
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TOKa B KaX/I0M PE3UCTOPE.
S. lIpoBeputh cOOTHOMIEHUS T pacy = Iy + 1o + Is 1 Iygy = Iacq , COETATE BBIBOIL,
6. Bberauciauth o01Iee CONMpOTHUBICHUE MPOBOIHUKOB, COCIMHEHHBIX TMapajlieibHO,

Pa3IMYHBIMH CIIOCOOAMMU:

U 1 1 1 1
RIOM:% 1 Roo6uy - E1+R_2 +R—3
RiR2R3

Rzo6u = RIR, +RyRs + RiRs °
/. Beruucauts Hanpsokenue mo popmyne Up,eq = | * Ryoq. CpaBHUTB €10 C
MOKa3aHUEM BOJIBTMETPA U CACNIaTh BHIBOJI.

8. Pe3ynbTaThl ©13MepeHUi U BEIYUCICHUHN 3aKucaTh B TAOIUILY.

T.C.

ConporuBjieHue Hanpsizkenue Cuia Toka
= >
= = = A <
S 18 |8 [% (% (=222 |5 |<l<ls 3
cle @ |22 |23 |2 |5 |=|=°|~7 &=
@ @

9. CpaBHUTH pe3yNabTaThl U3MEPEHUH U ClIENATh BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Jlns ocBelleHus TpaMBalHOTO BaroHa vcnodib3yercsa 10 mamrl, pacCuMTaHHBIX
Ha HanpspkeHue 120 B.  Kak BxmtoueHsl 3t jamnbel? Hanpsbkenue B
TpamBaitHoi cetu 600 B.

2. N300pa3uTh y4yacTOK LIEMH COZIEPKAIIUN JIAMITbI, COeTMHEHHBIX MapalIeIbHO.
I'ne npuMeHsI0TCS TAKUE CXEMBbI?

3. Bocemb pe3ncTOpOB COEOMHWIM 1O JIBa TOCIEAOBATEIbHO B YETHIPE
napasuiesibHble BeTBU. HauepTuth cxemy coeiMHEHHS.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue nabopamopnoui paoomer: «Omnpenenenune I/AC u BHYTpPeHHero
CONMPOTHBJIEHUS] ICTOYHUKA HANIPSIZKEHUSD.

Ilenv pabomwr: Hayuutbea onpenensatb OJIC W BHYTpeHHEE CONPOTUBIICHHUE
HMCTOYHHUKA TOKA.

Obopyoosanue: aMrepmeTp, BOJBTMETP, HUCTOYHUK JJIEKTPUUYECKOW DSHEPTUH,
peocTar, K04, COeIMHUTEIIbHBIC POBO/IA.

PesyabTarsl:

30




Dopmupyemoie InemMeHmol IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):
— ITIK 5.1 IIpoBoauTh MNOATOTOBUTENbHBIE M COOpPOYHBIE OINEpallUd TMepe.

CBapKOM W 3a4uIIaTh CBAPHbBIE IIBBI OCJIE CBAPKHU;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, TIP6 10;

— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl oOyuarOWUUCE OOJNXCEH YMemb. COCTaBIATH
AJIEKTPUYECKHE LIEMHU, IUIAHUPOBaTh M BBIMOJHATH U3MEPEHUS  Pa3IUYHBIMU
M3MEPUTETbHBIMU npudopamMu (ammepmerp, BOJIETMETP), IPOU3BOJIUTH
MaTEeMaTUYECKyl0  OOpa0OTKy  IOJIYYEHHBIX  PE3yJbTATOB  JKCIEPUMEHTa |
MOTPEIIHOCTEN M3MEpPEHHs;  pelaTh 3aJladd Ha OIpPENENICHUE CUJIbl TOKa C
HCIIOJIb30BaHUEM 3aKOHOB OMa JJIs ydacTKa LN U MOJTHOM 1EMH.

Teopus

Bo3HUKHOBEHHE Pa3HOCTH MOTEHLMAJIOB HA MOJIOCAX JOOOr0 UCTOYHUKA TOKA
SBJISIETCA PE3YJbTaTOM pa3ACiieHUs] B HEM TOJIOKUTEIbHBIX M OTPULIATEIBHBIX
3apA0B. OTO paslelieHue MPOMCXOAUT Osaromaps padbore, CcOBepLIAEMOM
CTOpOHHUMHU cuiamMu. CTOpOHHME CWJIBl — CHJbL, JCHCTBYIOUIME IIPOTUB
ANEKTPUYECKOr0 TOJIA M BBINOJHAIOIIME padOTy 3a CYET KaKOW-IMOO 3HEpruw,
MOJIBEAEHHOW U3BHE.

Benuuuna, u3aMmepsiemas paboToi, COBEpIIaeMON CTOPOHHUMHU CHJIAMH TpHU
MEPEMEIICHUN EIUHUIBI TOJOKUTEIBHOTO 3apsia BHYTPU HCTOYHHUKA TOKa,
Ha3bIBACTCSI DIEKTPOIBIKYIIEH cruibl ucTouHuka Toka (9/J1C — &, B).

Eciu unemp pazoMkHyTa, TO paboTa CTOPOHHUX CHJI TpPEBpalIaeTcs B
MOTCHIMAJIBHYK0 JHEPIUMI0 MUCTOYHHMKAa TOKa. llpm 3amkHyTOM 1enu 9ra
MOTEHITMANbHAS DHEPTUs PACXOoJyeTcssi Ha paboTy MO TEPEMEIICHHIO 3aps/ioB BO
BHEIIHEH IeMu C COMpOTHBIEHHWEM R ©W BO BHYTPEHHEW 4YacTu Ienu C
CONPOTHUBJICHUEM I,

¢ =IR+Ir,
T.€. & U [ MOXKHO OTPEJETUTh OMBITHBIM MYTEM.

X0 PABOTHBI
1. CocTaBUTh NEKTPUYECKYIO LIETIH 10 CXEME:
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IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:

2. PaccMOTpeTh MIKaJIbl aMIIEPMETPa U BOJIBTMETPA, ONPEICTUTh LIEHY JIeJICHUSI.

3. [IpoBeputs 1€Mb, 3aMKHYThH KJIIOU, MOJIb3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIIYI) HECKOJBKUM JACIEHUSM IIKalbl amrepMmerpa. CHATh MOKa3aHUs
BOJIbTMETpPA U amnepMeTpa. Pa30MKHYTh LIETIb.

4, HOBTOpI/ITB OITBIT 3 pa3a, U3AMCH:ASA COIIPOTHUBJICHUC LCIIN IIPH ITOMOIIIKU pCoCTarTa.

U

5. BoIUKCIANTE BHEITHUE COMPOTHBIICHHE IIETTH, HCITOJB3yst 3akoH Oma: R = T

6. Pe3ynbraThl u3MepeHuil noactaButh B ypaBuenue & = U + Ir, onpenenuts € u I,
pemas CHCTEMbl YPaBHEHUM:

e =U +1r, {izuzﬂzr, e =Us+ I,
:U2+|2r, :U3+|3r; :U1+|1r.
U, -u Us-U U, -U
r= 2 1 r= 3 2 r= 1 3
L1, T ls— Iy
U,l; —U,l Ual, —Us5l Ul —Ual
— Yoli Uil c= 312 2'3 e= 1°3 31

=1, lo—13 I3 -1y
7. PaBOMKHYTB Iciib " I/I3MepI/ITB HaHpiDi(eHI/Ie Usuym Ha 3aKUMaxX HCTOYHHKA
>JIEKTPUYECKOM SHEPTUM IIPU PA30MKHYTOM BHEIIHEH LEIH.
8. Bce pe3ysbTaThl H3MEPEHHI U BHIUMCIICHHH 3aIicaTh B TaOIHILy.

- =

=) = & =

< = g E: © ~ 2

= o - w g @
2 | EE 2 g | E B = g
L 9 2]

@ S s 5 |95 | =258 = S s

S = 7 = g 5 5o B = = o

o] S Y = o A 2] = 2 L =

= | o % O = T = @ = = |~ @ £ =
3 = = 2 I L &= L O = o o g 9/
= < S 5 5 S &o gn-o w E 2 2 -
<) = = > = > = o 5 &0 cum =g =
= R = = = E 2 ZE | X g = 5 = &
oS! = =S = = & = &
Z | O === -~ 1 M S Omd| M O W = 2D

9. CpaBHUTH pe3ynbTaThl K3MEPEHUHN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
UTto Takoe BHEILIHSS U BHYTPEHHSS 4acTH 1lenu? YKazaTh Ha PUCYHKE.
UT0 Takoe CTOPOHHUE CHJIBI?
3. Tlouemy moka3aHus BOJIBTMETPA MPU PA3OMKHYTOM M 3aMKHYTOM KJTFOYE
pa3JInyuHbI?
Yro nazeiBaetcsa DJ1C?
UTto Takoe BHyTpEHHEE U BHEITHEE COMPOTUBJICHUE TETTN?

N =

o B
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JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoii pabomoi: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJMBAHUS U MOIIHOCTH, OTPeOJIsIeMOH JIAMIIOID.

Ilenv padomer: wccnenoBaTh 3aBUCUMOCTh MOIIHOCTH TOKa OT HAIPSKEHUS H
HAY4YUTHCS OMPEAEIATh TEMIIEPATYPY HUTH JIAMIIbI HAKAJIMBAHUS.

Oobopyoosanue: JJIEKTpUYECKasl Jiamma, MCTOYHUK DJIEKTPUYECKOTO  TOKa,
aMIIepMETpP, BOJBTMETP, PEOCTAT TNOJ3YHKOBBIA, KIIIOY, COEAUHUTEIbHBIC
MIPOBO/JIA.

Pesyabrartsi:

Dopmupyemoie InemeHmbol IIK (npogheccuonanvno-opuenmuposannoe

cooepicanue):

— IIK 5.1 IIpoBoaWTh MNOATOTOBUTENIbLHBIE W COOpPOUYHBIC OIEpALMU TEpe]]

CBapKOM M 3a4uIaTh CBApPHBIC LIBBI I1OCJIE CBAPKHU;

MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIPG 06, ITP6 07, ITP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  oxonuanuu pabomuvr obyualOwulca OO0NHCEH YMemb: COCTABIAThH
AIIEKTPUYECKHUE LIEMHU, IUIAHUPOBATh M BBINOJHATH 3KCIEPUMEHTHI C MOMOIIBIO
pa3IMYHBIX M3MEPHUTEIbHBIX MPUOOPOB (ammepMeTp, BOJIBTMETP), IMPOU3BOIUTH
MaTEeMaTUYECKyl0  OOpabOTKYy  IMOJIyYEHHBIX  pPE3yJbTaTOB  JKCIEPUMEHTA H
MOTPEIIHOCTEN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOUYEHUH PAOOTAET B IKCTPEMAIBHBIX YCIOBHSIX
MIPU TOKAaX, KOTOPBIE IMPEBBIIMIAIOT HOMUHAIBHBIN, YTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTH HaKajla U MPEXKICBPEMEHHOMY BBIXOTY JIAMITBI U3 CTPOsI, 0COOCHHO MPHU
MPEBBIICHUSIX HAMPSKEHUS B MUTAIOIIEH CETH.

[Ipu mpomomxuTeIbHON paboTe JaMIlbl HaKaJIMBaHUS €€ HUTh Hakajga MoJ
BO3/ICIICTBUEM  BBICOKOWM  TeMIlepaTypbl HarpeBa TIOCTENEHHO HCHapsieTcs,
YMEHBIIIAsICh B AMaMeTpe, pBeTcs (meperopaet). Uem Bblillie TeMreparypa Harpepa
HUTU Hakajia, TeM OoJjbIlle CBeTa u3ay4daeT Jamna. [Ipu 3TOM UHTEHCHBHEE
MPOTEKAET MPOILIECC HCMAPEHHUS HUTH, M COKPAIAETCS CPOK CIYKOBI JIAMIIBI.
[TosToMy nis jnaMn HakajduBaHWS yCTaHABJIMBAETCS Takash TeMIlepaTypa Hakala
HUTH, TIpU KOTOPOH oOecreunBaeTCss HEoOXoAuMmasi CBETOOTAaua JIaMIlbl |
onpeseneHHas IPOAOIKUTEIBHOCTD €€ CITY>KOBI.

C ToYKM 3peHus KJIIACCUUECKOU AJIEKTPOHHON Teopuu JBa (pakTopa: 1) yuactue
ANEKTPOHOB B XAOTHYECKOM JIBMXKEHUM (HApsiAy C HAMpaBJICHHBIM) U 2) HalU4yue
COYJIapEHUM 3JIEKTPOTEI C MIOHAMH KPUCTAJUIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUUYECKOE COMPOTUBIICHUE IPOBOIHHUKA 3JEKTPUUECKOMY TOKY. C yBeIMYEeHUEM
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TEMIIEpaTypbl BO3PACTa€T CKOPOCTh XAOTUYECKOIO JBWKEHHUSA, a TaKKE YHUCIO
COYJApEeHUIl JJIEKTPOHOB, YTO JOJDKHO IPHUBECTH K YBEJIMYEHUIO CONPOTHUBIICHHMS
IPOBOJHUKA. ODKCIEPUMEHTAIBHO YCTAHOBJICHO, 4YTO JJII METAUIOB YBEIUYCHUE
CONPOTHUBJICHUS C TEMIIEPATYPOU BBIPAXKAECTCSI 3aBUCUMOCTBIO:
Rt == Ro(l + at)

raie R, — comnportuBieHue npoBogHuka npu Ttemneparype 0 °C, R, —
COTIPOTHBIICHUE MPOBOJHHUKA MPU TEMIEpaType t, o — TEpMUUECKUI KOA(p(ULIUEHT
CONPOTHUBJICHUS JAHHOTO METAJUIa, OH IIOKAa3bIBa€T HA KAKYK YacTb H3MEHSIETCS
CONPOTHUBJICHUE IIPOBOJHUKA ITpU Harpese ero Ha 1 °C. Y 4ucThIX METaUIOB MOPSAKa

- 1
1073 , Y CILUIaBOB MeHbIIE. Y Boib(dpama, U3 KOTOPOTO U3TOTOBJICHA HUTH
rpaayc

. 31
ucciexyeMoit namnsl 4,8-1073 =
TeMneparypy packaa€HHOW HUTH, MOXXHO ormpeneauTb no ¢opmyne T =
Rr —Ro

oR. + CCIM M3BECTHBI €€ CONPOTUBJICHHE R, TpU 3TOH Temmeparype H
0

conporusieHue Hutu RO npu remneparype 0 °C:
MoIirHOCTh TOKa — BENUYMHA, XapakTepusylolas, C KaKod CKOpPOCTBHIO
coBepiaercsa paboTa Toka.
[Ipu 3aMbIKaHUU DJIEKTPUUECKOW IIENMU Ha €€ y4acTKe C CONMpOTHBJIEHUEM R,
tokoM |, Hanpspkennem Ha koHiax U mpousBoautcs pabora A
2
_ _12py . U“t
A=IUt=IRt= =
Benuunna, paBHas OTHOIICHHIO pabOTHI TOKa KO BPEMEHH, 32 KOTOpOE OHa
COBepIIIaeTCs, Ha3bIBACTCSI MOIIHOCTHIO P:

-4
P=T.

U 2
CrnenoBarensio, P=1U= I°R= =

3aBucuMocTh P oT U MOXXHO uccIen0BaTh SKCIEPUMEHTAIIBHO.
Pabota snextpuyeckoro Toka B CH Beipaxaetcs B Jkoyiax (/x), MOIIHOCTh
— B BarTax (BT).

XOJA PABOTHBI
1. CocTaBUTD IIAEKTPUUECKYIO IIETh TI0 CXEME:

of= ¢

IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSL:
2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, OMIPEACIUTD IIEHY JISTICHUS.
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3. IlpoBeputh T1IeMb, 3aMKHYTh KJIIOY, IIOJIB3YSACHh PEOCTATOM, YCTAHOBUTH
HaMMEHbIIIee 3HAaYCHUE HaNpspkeHUs. CHATh TIOKa3aHUs BOJIETMETPA M aMIIepMETPa.
Pa3oMKHYTS 11CTIb.

4. TIoCcTeIeHHO BBIBOJSI PEOCTaTa, CHATh HECKOJILKO pa3 MOKa3aHUs aMIlepMETpa H
BOJIbTMETpA. 3HAUCHUS CHJIBI TOKA BRIOMPAIOT TAKHUMH, P KOTOPHIX HUTH JIAaMIIbI HE
CBETHTCS, CBETUTCSI KPACHOBATBHIM I[BETOM M CBETUTCS C MAKCUMAJIBHOM SIPKOCTBIO.

5. JIns KaXI0r0 3HAYCHUS HAMIPSHKEHUS ONIPE/ICIINTh:

1) momHOCTE P = U, moTpebasieMyto gamIio,

U
2) conpotuBienne R; = "] HWTH Hakana,
R Rr —Rg
3) remnepartypy e€ Hakaia T = Ry

rae Ro— conpoTuBieHHe HUTH JaMIbl [IPU KOMHATHOM TeMIIepaType;
0L — TeMIIepaTypHbIi Ko3(hHUIHEHT COmpoTHBIeHHs Bombdpama (o = 0,0048 K™).

B nepBoM ombITe, KOr/la TOK B LIENMM MHUHMMAJIEH, & CBEYEHUE IOJHOCTBIO
OTCYTCTBYET, TEMIIEPATYPY HUTH HaKajla MOXHO CUMTAaThb KOMHATHOU. [IOCKOJIbKY
IpYU CBCYCHUHU JIaMIIbl B TMOJHBIA HaKaJll TeMIIepaTypa HUTH O4YEHb BbICOKa (~
2000°C), To ana npuOIUZUTEIHHOTO MOJICYETa TEMIIEPaTyphl MOKHO MPHUHSTH, YTO
BeIMuMHa Ry ¥ ecTh 3HaueHHWE CONPOTUBJICHHMS HUTH Hakajga, KOTOopoe Oyaer
IIOJIy4E€HO B IIEPBOM OIIBITE.

6. Pe3ynpTaThl N3MEpeHU 1 BBIUMCICHUN 3aHECTU B TAOJIUILY.

= = =
2 = S5 & | = 5
< 3 o
S | | s |EE |EiIsp |Z: B
-5} Q =
= | 23 5 5= _| 5 N 22 -
- = = @ O BT | ES = = = = S =
Z|E;= |z<|E2Es8 E=S |EzgE | fEL | Ex
3 S5 | 2 C 2 €8 2 g = Z E 2e 5 | BN
o g = = E&ga = S = < = S 2 & <
= | 5% = |2§ S 5285 |53 <
s = 2 s &g " E s =
oS = = = = =% = S =
@) =) e = D )
o o = b=

7. IlocTpouTh rpadyKy 3aBUCUMOCTH:

1) MoiHOCTH, TOTPEOIISIEMOI JTAaMITOH, OT HANPSKEHUS Ha € 3aKuMax;
2) CONPOTHUBIICHHS] HUTU HaKaJja JIAMIIbI OT €€ TeMIIePaTyphl.

8. CpaBHUTH pe3yabTaThl H3MEPEHUH U ClIeTIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Urto Ha3bIBAIOT pabOTON TOKA, MOIITHOCTHIO TOKA?
Kakxumu criocobamMu MOXKHO OTIPEIETUTH MOIITHOCTh TOKa?
3. Kak orpaxkaercs pocT Temmeparypbl HHTH Hakajga JlaMIlbl Ha €€
CONPOTHUBJICHUE U HA BBIJICTSAEMYIO B HEW MOIIHOCTh?
4. B kakue BUJbI JHEPTUU MOKET MPEBPAILATHCS IICKTPUUECKAS] SHEPTUSI?

N =
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5. Jlammbl, 200-BarTHas u 60 BaTTHasA, paccUUTaHbl HA OJHO HAIpPSKEHUE.
CornpoTuBIieHHE KaKO# JIaMIbl OOJIBIIE U BO CKOJBKO pa3?

6. Ot HarpeBaTeNbHOW CIUPAIM OTPE3aju MOJOBUHY, Ipyra MOJIOBUHA OCTAIACh
BKIIFOYEHHOM B I€Nb. BO CKOJIBKO pa3 M3MEHUTHCS BBIACIAEMOE Ha HEW
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

JIABOPATOPHAS PABOTA Ne 9

Hazeanue naboopamopuoii paoomwvi: «U3yuyeHue sIBJICHHSI JIEKTPOMATHUTHOM

HHIYKIHI.

Ilenv pabomoi: N3y4UTH SBIICHUE DJIEKTPOMArHUTHON UHIYKIIHAH.
Oobopyoosanue: TaibBaHOMETP, KATYIIKa, COEIMHUTEIbHbIE IPOBO/A, MATHUT.
Pesyabrartsi:
Dopmupyemoie 371eMeHmbl IIK (npogpeccuonanvno-opuenmuposannoe
cooeprcanue):

— ITIK 5.1 IIpoBoauTh MOATOTOBUTENbHBIE M COOpPOUYHBIC OIMEpallUd Tepe.

CBApKOW M 3a4MIIaTh CBAPHBIEC LIBHI MTOCJIE CBAPKH;

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;
npeomemmuule:

— TIP6 06, ITP6 07, TIP6 10;

— [Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomwvl oOyualOwulicsi O00IHCEH YMemb: TPOBOAHUTH
HaOIIOACHUS TUJIAHUPOBATh M BBITIOJHATH SKCIEPUMEHTHI C MOMOIIBIO Pa3TMUHBIX
MpUOOPOB, COCTABJIATH SJCKTPUUYECKUE MU, MPUMEHSATh TOJYyYCHHbIE 3HAHUS TIO
(dbu3uKe 111 00BICHEHHS HAOII0JaeMO¢ SBJICHUE AICKTPOMAarHUTHON WHTYKITHH.

Teopus
B 1831 r. ®apazeit 00HapYXHJI, UTO B 3aMKHYTOM MPOBOJISIIIEM KOHTYpPE MPH
W3MEHECHUM MAarHUTHOTO TIOJIS BO3HUKACT AJICKTPUYCCKUH TOK. DTOT TOK Ha3BaJH
WHIYKITMOHHBIM TOKOM. WHIYKIIMOHHBIH TOK B KATYIIKe W3 METaUIMYECKOU
MTPOBOJIOKY BO3HHMKAET NP BIBUTAHUU MarHUTa BHYTPb KaTYIIKW U TIPH BBIIBUTAHUN
MarHuTa W3 KaTymkd (puc. a), a TakkKe NPH W3MEHEHWH CHJIbI TOKa BO BTOPOHU
KaTyIlIKe, MAarHUTHOE TI0JI€ KOTOPOM MPOHU3BIBAECT MEPBYIO KaTYIIKY (puc. 0).

a) 0)




SIBrIeHME BO3HHMKHOBEHMS JJIEKTPUYECKOTO TOKAa B 3aMKHYTOM ITPOBOASALIEM
KOHTYyp€ IIPY U3MEHEHUSAX MAarHUTHOT'O IOJIsI, IPOHU3BIBAOIETO KOHTYP, Ha3bIBACTCSA
INEKMPOMACHUMHOU UHOYKYUELL.

[losiBneHnE HIEKTPUYECKOrO TOKAa B 3aMKHYTOM KOHTYpE INPU H3MEHEHUSX
MAarHUTHOTO IIOJIs, ITPOHM3BIBAIOIIEIO KOHTYpP, CBUIETEIBCTBYET O JEHCTBHHM B
KOHTYpE CTOPOHHMX CHJI HEDJIEKTPOCTATHYECKOW NPHUPOABI WM O BO3HUKHOBEHHUH
OJC uHayKUInH.

KosnuecTBeHHOE ONMCAHUE ABIEHUS JIEKTPOMAarHUTHOM MHAYKIMU JAETCS HA
OCHOBEe ycTaHOBieHUsI CBsi3u Mexay OJC uHIyKIuu U (PU3NYEeCKON BEIMYUHOM,
HAa3bIBAEMOM MATHUTHBIM IIOTOKOM.

OKcnepuMeHTalIbHOE  HcciieqoBanue 3aBucumoctd  OJIC  MHAYKIMH  OT
W3MEHEHHMS  MAarHMTHOTO  IIOTOKAa  MNPHMBEIO K  YCTAHOBJIEHMIO  3aKOHA
ANEKTPOMArHUTHOM  mHAYKIMU: OJIC UHAYKIMU B  3aMKHYTOM  KOHTYypeE
IPONOPLMOHAIIBHA CKOPOCTH M3MEHEHUS MATHUTHOIO IIOTOKA 4Yepe3 IOBEPXHOCTb,
OTPaHUYECHHYIO KOHTYPOM.

XOJA PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:
1. Cobpatp 11emb TaK, KaK 3TO MOKa3aHO HAa PUCYHKE:

2. TlepeaBuras MarHuT 4epe3 MOJIOCTh KaTYIIKH, KaK MOKa3aHO Ha PUCYHKaxX a) — T),
OTMETUTH B KAXKJOM CIIy4ae OTKIIOHEHHE CTPEJIKH rajlbBAHOMETPA.
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3. CoOpaTh 1emb, HCTIOIB3YS PUCYHOK.

4. 3ambIKkasi U pa3MbIKas 11€Mb, OTMETUTh OTKJIIOHEHUE CTPETIKH rajibBaHOMETpA.
5. CoOpats 1enb, n300paxEHHYIO Ha PUCYHKE.

6. IlepenBuras KaTymiky 4epe3 MOJIOCTh JIPYroil KaTYIIKW, OTMETUTh OTKJIOHEHHE
CTPEJIKU TAIIbBAHOMETPA.
7. CpaBHHUTBH pe3yibTaThl U3MEPEHUM U CIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MarHUTHBIM TosieM? YUeM OHO co3/1aeTcs M Ha 4TO JICHCTBYET?
2. UTo HA3BIBAIOT SBJICHUEM JICKTPOMArHUTHOW WHIYKITAEH?
3. Uto Ha3BIBAaIOT MAarHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKa?

JIABOPATOPHAS PABOTA Ne 10
Hazeanue nabopamopuoini paoomwvi: «V3ydyeHne 3aBHCHMOCTH TepHOAA

K0JIeOAHUH HUTSHOI0 MAasiTHUKA OT AJIHHBI HUTH)).
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Ilenv pabomer: U3yunTh 3aBUCUMOCTH TMepUoAa KOJCOAHW HUTSHOTO MAasTHUKA OT
JUIMHBl HHUTH, HAYYUTHCA OIPEACNSITh YCKOpEHHE CBOOOAHOTO MaIEHUS C
MIOMOIIBI0 MATEMATUYECKOTO MAasTHUKA.

Oobopyoosanue: MTaTUB C AEp>KATEJEM, IIAPUK, MOJBEIICHHBII HA HUTH JJIMHOU
okoso 1 M, mnpoOKa, u3MepuTeIbHAs JIEHTa WM METpoBas JIMHEHKa,
IITAaHT€HIUPKYJIb, CEKYHJIOMED.

PesyabTarsbl:

Dopmupyemoie I71eMeHmbl IIK (npogpeccuonanvHo-opueHmuposannoe

cooepicanue):

— IIK 5.1 IIpoBoaWTh MNOATOTOBUTENbHBIE W COOPOUYHBIC OIEpalUK Mepel

CBApKOW M 3a4UIIATh CBAPHBIEC LIBHI MTOCJIE CBAPKH,

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;
npeomemHtule:

— TIPG 06, ITP6 07, I1P6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomel obyuarowulics 001J%CeH YMemyb: TUIAHUPOBATh H
MPOBOJIUTh HU3MEPEHUST  C TIOMOUIBI0 PA3IMYHBIX HW3MEPUTENIbHBIX MPUOOPOB,
OOBSACHATH HaONMOMaeMble (U3MYECKUE SIBJICHUSA, MPOU3BOJUTH MaTEeMaTHUECKYIO
00pabOTKy MOJYUYEHHBIX PE3YJIbTATOB SKCIEPUMEHTA M IMOTPEIIHOCTEH H3MEpPEHUS,
(hopMyIMpoBaTh MOHATHE KOJIEOATEIHHOTO ABUAKEHHUS U €r0 BUJIOB; PEIIATh 33Ja4u Ha
HaxO0XKJEHUE MapaMeTPOB KOJICOATEIIbHOTO ABMKCHUS.

Teopus
MaremaTuyeckuM  MasTHUKOM  Ha3bIBa€TCs  MaTepuaibHas  TOYKa,
MOJIBELICHHAs! HAa HEBECOMOW WU HEPACTSLKUMOM HUTH. MOZENBIO MOXKET CIYKUTh
TSOKENBIN [IAPUK, pa3Mepbl KOTOPOTO BeCbMa Mallbl IO CPAaBHEHUIO C IJIMHOW HUTH,
Ha KOTOPOW OH MOJABEUIEH (HE CPaBHUMBI C PACCTOSIHUEM OT LIEHTPA TSHKECTH JI0
TOYKH ITOJIBECA).
Yuénble [anuneir, HptoToH, beccenb W apyrve yCTaHOBWIM CIIEAYIOLINE
3aKOHBI KOJIEOAHUSI MAaTEMAaTUYECKOTO MasTHUKA!

1. Ilepuon kosieOaHUs MAaTEMaTHYECKOrO MAasATHHKA HE 3aBUCUT OT MacChl
MasiITHUKA U OT aMILUIATYZbI, €CJIM YTOJI pa3Maxa He IpeBbIacT 6°.

2. Tlepuox xonebaHHWsT MATEeMAaTHYECKOTO MAasTHUKA MPSIMO MPOMOPIMOHAICH
KBaJpaTHOMY KOPHIO M3 JUIMHBI MasATHHKAa M OOpaTHO MPONOPLIUOHAIICH
KBaIpaTHOMY KOPHIO U3 YCKOPEHHUs CBOOOIHOTO MaJCHUSI.

Ha ocHoBaHmm 5THX 3aKOHOB MOKHO Hamucatbh (opmyny s Teprojaa

KOJICOAHWMIL: T=2n ‘/;: )

X0/ PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
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1. PaccMOTpeTh 1MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTH LIEHY JICJICHHUS.
2. [TocTaBuTh MITATUB HA Kpal cTOJIA.
3. 3axaTh HUTHb MasTHUKA 3a CBOOOJHBIN KOHEI MEXIy JABYMs IOJIOBUHKaMU
pe3aHoi mpoOKH B JiepKaTelie ITaTUBA.
4. VIaMepuTh Npu TMOMOINM INTAHTCHIUPKYJS IUaMETp IIapuka, HaWTH paauyc
mapuka r.
5. Usmeputhb 1yuHy HUTH lg, HAWTH TIMHY MasTHUKA (JIJIMHA MAsTHUKA CIYMTACTCS OT
HUKHETO Kpas MPOOKH 10 NEHTPA TAKECTU IIapHKa)
| = Io +1r.
6. OTKJIIOHUTH MIApUK Ha HEOOJNBINION yroi, He 6oJbiie 10°, U OTIYCTUTS.
7. Ilo cekyHaomepy ONpeleauTh BpeMs, 32 KOTOPOE MasiTHUK COBEPIIMI N MOJIHBIX
Kojebanuii (Hampumep, 100 kosedanwmit).
8. BeruncnuTh nepuo/ moaHoro KojaebaHus MasiTHUKA 1o opmyiie:

t

T= P

9. BBIYUCIIUTE YCKOPEHHE CBOOOIHOTO MAJEHHUs, 110 (GOPMYIIE:
4%l

9= ———

TZ

10. TToBTOpHUTH OIBIT IBa pa3a MPHU PA3TUIHBIX JJIHHAX MAsSTHUKA.

11. V3 Bcex HaiiJICHHBIX 3HAYEHUN YCKOPEHHSI CBOOOJHOTO TAJEHUS BBIYUCIUTH
CpeaHee 3HAUCHHUE.

12. CpaBHUTH HalJICHHOE 3HAYCHHUE YCKOPEHUS CBOOOIHOTO MAJCHUS C TAOJIUIHBIM U
OTPEICIUTh OTHOCUTENIbHYIO MOTPEUTHOCTh U3MEPEHUS 110 (hopMYyIIE:

|g_gma6ﬂ| 0
0= - 100%
9ma6a
13. Pe3ynbTarhl u3BMepeHUl U BHIYMCICHUN 3aUcaTh B TAOJIUILY.
=] =) =]
= [ o
= ) o
= - = S = 2
- = > ) e == L e
« < v = | 8 = O N =
2 S = o B ol o = v S =) <
= — = 2= 2| Ee a = & - =-J-
=" = ) = = = =) R @ o A =
S | = | & EE | EE| | @ Z = g = 5 S
- = = < S =| = 25| B = s = =
s = | = EEZ|EE|l 2| 58 8 E% | FEE =
= Q < « < < & | & = Lo = L = =
2 | 5 S| Ee| S| &EWw | EaEs | EaEw| 82
= = = = = o = = D e o H o o = 2o o< S 2 .
| FIE|E |E5 25| 85| 853|285 | SEF2|EgS
ANV ST T2 A EEZ| AR 0O ED |5 E | OER

14. CpaBHUTH pe3ynbTaThl U3BMEPEHUN U CAENATh BBIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Takoe MexaHWYEeCKUE KoJeOaHus?
2. Yto Ha3bIBAIOT aMILTUTY0M KoseOanuii? Iloka3aTh €€ Ha pucyHKe.
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3. Tloka3aTh Ha pUCYHKE BHIBI MAasTHUKOB, 3amucaTh (OPMYJIbI, KOTOPHIM
PACCUUTHIBAIOT NEPUOJ] KOJIeOaHUN STUX MasiTHUKOB.

4. Kakue kosie0aHUs Ha3bIBAlOT CBOOOJHBIMU M BBIHY>KIeHHBIMHU? [lpuBectn
IPUMEPHI.

5. Kakue koneGaHusi Ha3bpIBAIOTCS 3aTyXalolMMU W He3aryxarommmu. [louemy
koneOanust 3aryxator? WM300pa3suTh Ha pucCyHKe TpaduKd 3aTyXawluX H
He3aTyXaroumx KojeOaHui.

JIABOPATOPHAS PABOTA Ne 11

Has3zeanue nadoopamopnoit paoomot: «A3yuenue uatepdepeHnn CBETA.

Ilenwv pabomur: n3yauth uHTEP(DHEPEHITNIO CBETA.

Oobopyoosanue: MBUIBHBIA pACTBOP, POBOJIOYHAS PAMKA, JJIEKTpUUYECKAs JIAMIIOYKA,
UCTOYHUK DJIEKTPUUYECKON SHEPTUM JJIsl MUTAHUS JTAMITOUYKHU, COCTUHUTEIbHBIC
IPOBO/JIA, CTEKJISTHHAS TPYOKa, CTEKJISIHHBIE TUIACTUHBI, KOMIAKT-TUCK.

PesyabTarhi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooeprcanue):

— TIK 5.1 IIpoBoauTh MOATOTOBUTENbHBIE M COOpPOUYHBIC OIMEpallUd Tepe.
CBapKOH M 3a4uIIaTh CBApPHbIE LIBBI MOCJIE CBAPKHU;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHtule:
— IIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 08, 1Py 09, ITPy 12.
Ilo  oxonyanuu pabomwvl obOyuarowulics OO0NdHCEeH YyMemb. TPOBOJIUTH

HaOJIIOICHUS, TUTAHUPOBATh U BBITIOJHSTH dKCIIEPUMEHTHI, OOBSICHATH HAOII0aeMOe

sBiieHre (MHTEepdEPEHITMOHHAS KapTHHA);

Teopus

UuTepdepeHiuss — SBJICHHE XapaKTEpHOE JUIsl BOJH JIIOOOW MPUPOJIBI:
MEXaHUYECKUX, JIEKTPOMArHUTHBIX.

WNuTepdepeHius BOJH — CIOKEHHE B MPOCTPAHCTBE ABYX (WJIM HECKOJBKHX)
BOJIH, NIPM KOTOPOM B Pa3HbIX €ro TOYKax MOJYy4YaeTcs YCWICHHE WU OciadlieHHe
PE3YJIbTUPYIOIIECH BOJHBL.

st oOpazoBaHusl yCTOWYMBOM HMHTEP(HEPEHIMOHHOW KapTHUHBI HEOOXOIMMBI
KOTE€PEHTHbIE  (COTJIACOBAaHHBIE) HUCTOYHUKH

BOJH. KOrepeHTHBIMHM Ha3bIBAIOTCS BOJIHEL, éfé‘
UMEIOIINE OJIMHAKOBYIO 4acToTy oS s
MOCTOSTHHYIO Pa3HOCTb (a3. AN _
Nutepdepenmeldi  cBera  Ha3bIBAIOT N ‘/ 1
MIPOCTPAHCTBEHHOE nepepacrpeeieHue }\ I S
* e
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~ VG




CBETOBOI'0 MOTOKA MPU HAJOKEHUU ABYX (MM HECKOJIbKUX) KOTEPEHTHBIX CBETOBBIX
BOJIH, B pe3yjibTaTe YEro B OJHUX MECTaX BO3HMKAIOT MAaKCUMyMbl, a B APYIHX
MUHUMYMbI HHTEHCUBHOCTH (MHTEp(hEpEHIIMOHHAS KapTHHA).

HNuTtepdepeniueii cBeta 00bSICHIETCS OKpacka MbUIBHBIX My3bIpEH M TOHKUX
MAacCJISHBIX TJICHOK Ha BOJIE, XOTS MBUIbHBIA PACTBOP M MAcCiO OECIIBETHBI.

CBeTOBBIC BOJIHBI YaCTUYHO OTPAXKAIOTCS OT MOBEPXHOCTH TOHKOM IUICHKH,
YaCTUYHO MpOXOAST B Hee. Ha BTOpoil TrpaHulle MJIEHKM BHOBb IMPOUCXOAUT
YaCTUYHOE OTPAKEHUE BOJIHBI.

CBeTOBbIE BOJIHBI, OTPAXKEHHBIE JABYMs TMOBEPXHOCTSIMU TOHKOM TIJICHKH,
pacupoCTpaHsAIOTCS B OJJHOM HAaIpPABJICHUH, HO IPOXOJAT Pa3HbIE MYTH.

. A
[Ipy pasHOCTH XOja, PAaBHOM YETHOMY 4YMCIy IIMH moiyBoiaH [ = 2k "

HaOroaeTcss HHTEpGEepEeHIIMOHHBIA MakcuMyM, Tae k=0; £ 1; £2; £ 3;...

NuTepdepeHIIMOHHBI MUHUMYM HaOJIOAAeTCsl MPU Pa3HOCTH XOJla, PaBHOMU

A
HeYeTHOMY 4nciy juH nojiysond [ = (2k + 1) o

[IlupuHa uHTEPPEPEHIIMOHHON MOJIOCH BBIPA3UTCS COOTHOIICHUEM: AX :aﬁv,

d

JJINHa CBE€TOBOM BOJIHBI: A= EAX , HUCJIO IIOJIOC N, KOTOPBIC Mbl YBUIHM,

OTIPEIEIISICTCS CTeNEHbI0 MOHOXpOMATUIHOCTH AJAL: N = AJAL

Korna BeImomHsAETCS yCI0BHEe MAaKCUMyMa JIJIsl OJTHOM JJTMHBI CBETOBOM BOJIHBI,
TO OHO HE€ BBINOJHSETCS Asi Apyrux BojH. [loaToMy ocBemiéHHasi OeiapIM CBETOM
TOHKasi I[BETHas TMpo3payHas IUIEHKAa KaKETCS  OKpalleHHOW. SIBieHwue
uHTepGEPEHITMM B TOHKUX IUICHKAX MPUMEHSETCS JIsI KOHTPOJS KadecTBa
00pabOTKH MOBEPXHOCTEH, JJIsl MPOCBETIACHUS ONTHKHU.

UuTepdepeHIMOHHAasT KapTUHA — pEryJiipHOE 4epeaoBaHue obJacTei
MOBBILIEHHOW Y IIOHW>KEHHOW UHTEHCUBHOCTH CBETA.

WnTepdepenius cBeta — MPOCTPAHCTBEHHOE IepepaclpeiesieHue >HEpPruu
CBETOBOTO H3Iy4YCHMs] TPU HAJIOKEHUHM JIBYX WJIM HECKOJbKHX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBJICHUSX WHTEpPEpeHInu U Audpakiuud cBeTa coOJroaercs
3aKOH COXpaHEeHUs sHepruu. B obmactu uHTEpdepeHInu CBETOBAsI SHEPTHs TOJIBKO
nepepacnpesieNsieTcsi, He TpeBpamiasch B Apyrue BUAbI dHepruu. Bospacranmue
SHEPTUM B HEKOTOPBIX TOYKAaX UHTEPHEPEHIIMOHHOM KapTUHBI OTHOCUTEIHHO
CYMMapHOI CBETOBOW SHEPTUM KOMIICHCUPYETCS YMEHBIICHHEM €€ B APYTUX TOYKax
(cymmapHasi CBETOBasi DJHEPTHsI — 3TO CBETOBAs YHEPTHUS JBYX CBETOBBIX MYyYKOB OT
HE3aBUCHUMBIX HCTOYHHKOB).

CBeTnpie TIOJIOCKM COOTBETCTBYIOT MAaKCHMMyMaM JHEPTUH, TEMHBIE —
MHUHHAMYMaM.

X0 PABOTHI
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. ITposectu OIIBIT 1:
1) omycTUTH IPOBOJIOYHYIO PAMKY B MBUIBHBII pacTBOP;
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2) mpoHalbIII0IaTh M 3apUCOBATh UHTEP(PEPEHIIMOHHYIO KApTUHY B MBUIBHOM TJIEHKE
(TIpu OCBEIIEHUH TIJIEHKU OCJIBIM CBETOM (OT OKHA WJIM JIAMITHI) BOSHUKACT
OKpallluBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHI 1IBET, BHU3Y — B KPACHBIN 1IBET);

3) caenarb BBIBOJI.

2. [Iposectu OIIBIT 2:

1) c moMOIIIBIO CTEKISTHHOM TPYOKH BBIIYTh MBUIbHBIN My3bIPb;

2) nponabmoaaTh 3a HUM (IPH OCBEIIEHUH €ro OebIM CBETOM HaOII0al0T
oOpa3oBaHHE I[BETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEI; IO Mepe YMEHbIICHUS
TOJIIIUHBI TUIEHKH KOJIbI[a, PACIIUPSSACH, IEPEMEIIAOTCS BHU3);

3) onmcath uHTEP(HEPEHIIMOHHYIO KapTHHY,

4) cnenaTh BBIBOJ.

3. [Iposectu OIIBIT 3:

1) TmareabHO MPOTEPETh CTEKISHHBIC TIACTUHKH, CIOKUTh UX BMECTE M CXKaTh
najbllamu;

2) nponaOmoAaTh MHTEPHEPEHIMOHHYIO KAPTUHY (M3-32 HEUACATbHOCTH (OPMBI
COTIPUKACAIOLIUXCS TMOBEPXHOCTEN MEXIy IUIACTUHKAMM OO0pa3yloTcs TOHYaiIume
BO3yILIHBIE IyCTOTHI, JAIOIIUE SAPKUE PaayKHbIE KOJIbIIEOOpa3HbIE WM 3aMKHYThIE
HENPaBWILHON (OpPMBI MOJOCHI; MPU U3MEHEHMU CHIIBI, CKUMAIOIIEH IIACTUHKH,
pacrnojoxeHue u ¢GopMa IOJOC HU3MEHSAIOTCS KaK B OTPAKEHHOM, Tak M B
MIPOXO/IAIIEM CBETE);

3) 3apucoBaTh yBUICHHBIC KAPTUHKY;

4) caenaTh BBIBOJ.

4. IIpoectu OIIBIT 4:

1) mOMOXXUTH TOPU3OHTATIHLHO HA YPOBHE IJ1a3 KOMITAKT-UCK;

2) npoHabir01aTh UHTEPHEPEHIUOHHYIO KaPTUHY;

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY;

4) cnenatb BBIBOJ,.

5. CpaBHUTH pe3ynbTaThl ONBITOB U CAEIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HasbiBaeTcsa unTepdepeHimeit ceera’?
Kaxkoe ycnoue HeoOxoaumMo 11t muHTephepeHIInn cBeTa?
3. Kakoit Bum wumeer wuHTepdEepeHIIMOHHAS KapTWHA B CIly4a€ MOHO-
XpPOMaTHYECKOTo cBeTa?
Kaxk onpenensercss AMHa CBETOBOM BOJHBI IPH HHTEp(depeHInn cBeTa?
[Touemy MBUTBHBIC ITy3BIPH HMEIOT PATY’KHYIO OKPacKy?

no

o s

JIABOPATOPHAS PABOTA Ne 12

Haszeanue nabopamopnoii pabomot: «Azyuyenue nudpakuum cBeTa.
Ilenv pabomet: v3yuuth AUGPAKIIMN CBETA U OMPEICIUTH IJTUHY CBETOBOW BOJIHBI.
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Obopyooseanue: TipubOp A OTMPEICICHUS JJIMHBI CBETOBOM BOJIHBI, TTOJICTABKA JIJIS
npubopa, AUPpakIUMOHHAs PEMIETKA, MCTOYHHUK CBET (JIaMIIOYKa C MpPSIMOMU
HUTBIO HAaKaja B MaTPOHE).

PesyabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposannoe

cooeprcanue):

— TIK 5.1 IIpoBoauTh MOATOTOBUTENbHBIE M COOpPOUYHBIE OIMEpallUd Tepe.

CBApKOW M 3a4UIIATh CBAPHBIEC LIBHI MTOCJIE CBAPKH,

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, TTP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomwvl obyyaOwulicsi O00IHCeH YyMemb: TPOBOJUTH
Ha0II0ICHUS, TUIAHUPOBATh U MPOBOAUTHh M3MEPEHUS PA3TUYHBIMU U3MEPUTEIbHBIMU
npuOopaMu; TMPUMEHATH TOJYYCHHbIE 3HaHUA 10 (Gu3uKe s OOBICHEHUS
HaOJI0/1aeMOr0  SIBJICHUS, AHAIM3UPOBATh COCTaB dJIECKTPOMArHUTHBIX W3JTy4YCHUH;
MIPOU3BOIUTH MAaTEMATUYECKYI0 00pa0OTKY MOJYYEHHBIX PE3YJIbTaTOB SKCIEPUMEHTA.

Teopus

Hudpakuust — sBIEHUE OTKJIOHEHHUS BOJIHBI OT  MPSIMOJMHEHHOTO
pacnpoCTpaHEHUs MPU MPOXOXKIACHUH Yepe3 Majble OTBEPCTHUS M OTMOAHUU BOJHOM
MaJbIX MpenaTcTBUil. Pa3smepsl mpenarcTBuil (OTBEPCTU) NOJKHBI OBITh MEHBIIE
WIM COM3MEPUMBI C JJIMHOW BOJHBI. CyIIECTBOBAaHHME ATOTO SIBJICHMS (AUPpPaKIIMN)
OTpaHUYUBAET 00JIACTh NMPUMEHEHMSI 3aKOHOB I'€OMETPUUYECKON ONTUKU U SBIISETCS
NPUYMHOM Ipesiena pa3peniaroneid CHocCoOOHOCTH ONTHYECKUX TPUOOPOB.

Hudpakiuss oObICHAETCS TEeM, 4YTO CBETOBBIE BOJHBI, NPUXOJAIINE B
pe3ynbTare OTKJIOHEHUS W3 PA3HbIX TOYEK OTBEPCTHS B OJHY TOUKY Ha 3KpaHe,
UHTEePHEPUPYIOT MEKTY COOOM.

Judpakuus cBeTa HCHOJB3YETCS B CHEKTPAJIbHBIX NPUOOpPax, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SABJSETCA AUPPAKLIMOHHAS PEIIETKA.

JudpakunoHHas penieTka — ONTUYECKUH Mpuodop,
MPEACTABISIIONIMI COO0N NMEPUOJUYECKYIO CTPYKTYpy U3
OOJIBIIOTO YHCJIa PErYJSPHO PACIOIOKEHHBIX 3JIEMEHTOB,
Ha KOTOpPBIX MPOUCXOAUT audpakuus ceera. [lepuon
PELIETKN — IITPUXU C ONPEEICHHBIM U MOCTOSHHBIM IS
JTAHHOU nudpaKIMOHHON pelIeTKH npoduiem
HOBTOPSIFOTCS Y€Pe3 OJTMHAKOBBIN MPOMEKYTOK d.

CnocoOGHOCTh THU(PPAKIIMOHHONW PEHIeTKH PacKIaIbIBaTh NAJalOMUA Ha Hee
My4€K CBETa MO JUIMHAM BOJIH SIBJIIETCA €€ OCHOBHBIM CBOWCTBOM. Paznnuaror
OTpa)kaTeJbHbIE U MPO3PaYHbIe TUPPAKIIMOHHBIE PEIIETKH.
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[TapajutenbHbIE Ty4H, UAYIIME OT KPAaeB COCEHHUX IIEJICH, UMEIOT Pa3HOCTH
xona A= d-sinp, tme d — TOCTOSIHHAs pPEIIETKH — PACCTOSHUE MEXIY
COOTBETCTBYIOIIUMH KpasiMU COCEHHX IIENEH, Ha3bIBAEMOE MEPUOIOM PEIIETKH, (P —
yroJ1 OTKJIOHEHUSI CBETOBBIX JIyuel OT MEepPIEeHIUKYIspa K TUIOCKOCTU PEIIETKU.

[Ipn pasHOCTH XO0Ja, pPaBHOW I1I€JIOMY 4YHUCIy JUIMH BoJH d-sing = k-A,
Ha0I01aeTCsi UHTEPPEPEHIIMOHHBIN MaKCUMYM JJIS TaHHOW JIJIMHBI BOJIHBI. Y CIIOBUE

. [ 7 b D
ey

UHTEP(PEPEHIIMOHHOTO MaKCUMyMa BBINOJHAETCA A1 KaXXAOW JJIUHBI BOJIHBI IMPU
CBOEM 3HaUY€HUU AUPPAKIIMOHHOTO yTia ¢.

VYcnoBue BOZHUKHOBEHUSI MAaKCUMyMa MOXHO 3alMcaTh uHaue: nA =d sin ¢,
rne d — mepuon MUQPaAKIMOHHON  PEUIETKU; ¢ — Yroj, MOJ KOTOPBIM BHJICH
CBETOBOI MakcUMyM (yroJi qupakiiu).

Tak Kak yrisl 1udpakium, Kak MpaBuUiIo, Majbl, TO JIs HUX MOYKHO MPUHSTh

sinp=tge, a tge= % , TodTOMy hi=d % (B maHHOM paboTte 3Ty Gopmyny

VCITOJIB3YIOT JUUISL BBIYMCIIEHUS JJIMHBI CBETOBOW BOJIHBI).

[TonoxkeHne  CBETOBBIX  MAaKCMMyMOB  3aBUCUT  OT  JUIMHBI  BOJIHBI
MOHOXpPOMAaTHUYECKOI'0 CBETa: YeM OOJIbIlIE JAJMHA BOJHBI, TEM J1ajbllleé MAKCUMYM OT
HYJIEBOTO.

[Ipu npoxoxaeHun 4epe3  JIUDPAKIIMOHHYIO I I
pelIeTKy ITydoK O€loro cBeTa pasjaraercsi B CIIEKTP. fw® 0 mﬁﬂ:ﬂ
benblii cBer mo cocraBy — cioxHbIM. Hyneson '
MakCHUMyM i1 Hero — Oejas IoJoca, a MaKCUMYMBI
BBICHIMX MOPSAKOB MPEACTABISAIOT co0oil Habop cemu
LBETHBIX MOJIOC, COBOKYIMHOCTb KOTOPBIX Ha3bIBAIOT
CIEKTPOM

I[_I/I(l)paIZII/IOHHafl I_)-eHIeTKa
cootBercTBeHHO I; 1, ... mopsiaka.

VYron audpakimy uMeeT HauOoJbIlee 3HAYCHUE I KPAaCHOTO CBETa, TaK Kak
JUTMHA BOJIHBI KPACHOTO CBETa OOJIBIIIE BCEX OCTANBHBIX B 00JACTH BUAMMOTO CBETA.
Hanmenbiiee 3Hauenne yria gudpakiuuu st GuoJIeTOBOTO CBETA.
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[TomyunTs AMGPPAKIUOHHBIA CIEKTP MOXKHO,
UCIIOJIb3Ysl MpUOOp JId  ONpeNeieHUs  JIJTUHBI
cBeToBO# BosHbI. [Ipubop cocrtout u3 Opycka 1 co
mkanoi. Buuzy Opycka ykpemieH crepxkeHb 2. Ero
BCTABJISIIOT B OTBEPCTHUE MOJCTABKU OT MOJBEMHOTO f
CTOJIMKA. BpyCOK 3aKkpeIuiaioT noj pa3HbIMHU yriaMu
c momMoniplo BuHTa 3. Bronb Opycka B OOKOBBIX
Mazax €ro MOXET NEepeMEeIIaTbCcsl MOJI3YHOK 4 C
skpanoM 5. K koHIy Opycka mpukperuieHa pamka 6,
B KOTOPYIO BCTABJIAIOT TU(GPAKIIMOHHYIO PEIIETKY.

X0 PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
1. PaccMOTpeTh HIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHHUS.
2. CobpaTh yCTaHOBKY, H300paXeHHYIO Ha pUCyHKE 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JIAaMITy U BKITIOUHUTH €€.
4. CMoTpsa uepe3 IU(PaKLIMOHHYIO PEIIETKY, HAlpaBUTh MPUOOp Ha JAMIy Tak,
4YTOOBI Ue€pe3 OKHO 3KpaHa Npudopa Oblla BUAHA HHUTH JIAMIIBI.
5. Dkpan mnpubopa YCTAaHOBUTb Ha BO3MOXHO OOJIBLIEM PACCTOSIHUM OT
TuGPaKIMOHHON PEIIeTKU U MOJYyYUTh Ha HEM YeTKoe n3obpaxenue crektpos | u 1l
MIOPSIIKOB.
6. [IponabmtonaTe 0O6pa3oBaBIIMecs HAa YEPHOM IKpaHe NUPPaKITMOHHBIC CIIEKTPHI | 1
II nopsiaxa, rae OmMKe K LIENH pacioiaratoTcsi (PUOJIETOBBIC JIyUHd, a JAajblle OT Heé
KpacHBbIE.
7. V3Meputh 1o mikaie Opycka yCTaHOBKHM paccTosiHue «D» oT skpaHa mpubopa 10
TU(GpPaKMOHHON peleTKH (CM. IEPBBIM PUCYHOK).
8. OmpenenuTh paccTosiHEE OT HyJeBoro aeneHus (0) mKambl dKpaHa 10 CepearuHBI
(1oNeTOBOM MOJOCHl KaK CJIE€Ba «d,», TAK U CIpaBa «d.» s CHEKTpoB | mopsanka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHUE ..
9. Takue e HM3MEpPEHHs BBIMOJHUTH W JJIA KPAaCHBIX MOJOC IU(PAKIIMOHHOTO
CIEKTpa.
10. Beruucnauth nauHYy BOJHBI (HUOIETOBOTO cBeTa s crekTtpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsinkoB mo popmyne
i=d—

nb’
11. Pe3ynbTaThl U3BMEPEHUI U BHIYUCIICHUI 3aITUCATh B TAOJIHILY.
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= c = ¢uoseroBoro CIIeKTpa
S| = 8 = S cBeTa KPacHOro cBera
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12. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3wIBalOT nudpakiueit ceera?
2. Uto npenctaBistoT coboit mudpakmus Openens u audpaknus Opaynrodepa?
3. Ilouemy Hy7neBO¥l MakcuMyM Iu(PaKIMOHHOTO CIeKTpa Oeroro cBera — Oenas
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJIOC?
4. Tloyemy MaKCUMyMbl pacIoylaraloTCsi Kak cjeBa, TaK W CIpaBa OT HYJEBOIO
MaKcUMyMa?

7. IPAKTUYECKHUE PABOTbBI

INPAKTHYECKAS PABOTA Nel

Haszganue npaxmuueckoii paomui: «EMKOCTHOe CONpOTHBICHHE B IeNH
NepeMeHHOr0 TOKAa.
Ileny padomwi: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETIH TEPEMEHHOTO TOKa,
ONpPEIEIUTh NapaMEeTPhI LIETIH IEPEMEHHOTO TOKA, COJIEpKallleld KOHEHCATOP;
Pe3yabTarthi:
Dopmupyemoie J1eMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):
— TIK 4.4. O6ocHOBaHHO BBIOMpATh M HCIIOJb30BaTh METOJbI, 00OPYA0BaHHUE,
anmnaparypy u npuOopsl Uit KOHTPOJIS METAJUIOB U CBAPHBIX COCAMHEHU;
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;
npeomemmHuule:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, IIPy 09, ITPy 12.
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Ilo oxonuanuu pabomul 00y4arOWUICA 00NHCEH YMemb: YATATh DICKTPUIECKUE
Heny, MPOU3BOJUTH pPacueT MapaMeTpoOB AJIEKTPUUECKOW LENU MEPEMEHHOro TOKa,
IPUMEHSTH OJyYCHHbIE 3HAHUS 17151 OOBSICHEHUS UCCIIEyEMOTO SIBICHHUS.

Teopusa
B osnektpuueckodl 1enu KOHAEHCATOP SIBISIETCS HAKOIUTEIEM HSHEPruu
ANEKTPUYECKOro Mojs. [Ipy MOCTOSSHHOM NPWIOKEHHOM HAIpSKEHUH TOK 4Yepe3
KOHJIEHCATOp OTCYTCTBYEeT. [lepeMEeHHBII TOK NPOTEKAaeT uYepe3 KOHIEHCATOp.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  M3MEHEHUS  AJIEKTPUUYECKOTO
HANPSDKEHHS HA IUIACTUHAX KOHAEHCATOPA.

I, | dU,
fn=C22C
o - l ¢ .
U o Tae C - eMKOCTh KOH/ICHCATOPa.
¢ T [Ipn Uc = Un sin ot MOJTY4YHM:
o _ d _ .
to = Uy O+ sin @1 = @CT, sin [t + 90"}
i
U U_1_y
L I wC

— PEaKkTHUBHOE COIIPOTUBIIEHHE KOHJAEHCATOPA.
CpaBHuBas (popMyIbl JUIsl TOKA U HAIPSDKEHUST HA KOHAEHCATOPE, BUAUM, YTO
TOK OIleperkaeT HanpspkeHue 1o dase Ha yroia 90°.
PeakTtuBHass MomtHOCTh KoOHAeHcatopa, paBHas Q¢ = Uc.:l (Bap) maer Ha
CO3/IaHUE DIIEKTPUYECKOTO MOJIA.

X0 PABOTHBI
1. Ucnonb3yss NpUBEICHHYIO CXEMy U JaHHbIE W3 TaOJUIbl MPOU3BECTH pPAaCUET
HEU3BECTHBIX BEIINYUH.

I R
o——
—~ U,
ul U == ¢
Hcxonupie 1aHHBIC:
o
Bap | R, I, Bap | R, I, |Bap | R, I, Bap | R, I, | Bap | R, l,
Ne [Om| A | Ne (Om| A [ Ne (OmMm| A | Ne [ OMm| A [ Ne [ OM| 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

Llerb moakIIOYEHA K UCTOYHHUKY MTEPEMEHHOTO TOKa C HanpsceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
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2. Onpenenutpb MOJHOE CONPOTUBICHUE LIeNH Z (BbIPa3UTh UCIONB3YS 3aKoH OMma:
1=Y).
yA

3. Paccuurtath peakTuBHOE comnpoTuBieHHEe Xc (BbIpa3uTh U3 (HOPMYIIBI:

Z =R+ x. )
. 1
4. HaiiTu eMKOCTh KOHJIeHCaTopa U3 GopmyJsl X¢ = i
72' . .
5. OmpeeInTh aKTHBHYIO MoIHOCTh P o popmyne: P = I°R.
6. BEIUHCINTD PEaKTHBHYIO MOIIHOCTH Q, rcmob3yst gopmyiy Q = 12X¢.

= 2 2
7. OnpeaenuTh MOJIHY0 MOUTHOCTH S Mo hopmyre: S=AP L
COSgr=—
R

8. Haiitu koapurmeHT MOIHOCTH e 1Mo GopmyJie:
9. Onpenenuts yron ¢ (o TabiauIle WM HA KaNbKYJIATOPE), YIUTHIBAs 3HAUYCHUC
MOJIYYEHHOE B 1I. 8.

10. Pe3ynbrarsl BEIYHMCICHUN 3anMcaTh B TAOJUILY.

e H3BecTHBIE Pacuer
Bapuan BeJINYMHBI
TI; U | I, | R, Z, Xc, | C, P, | Q, S, cos| o
(o]

B A |Om |[OmMm [Om |Mx® |Btr [Bap |BA |¢

11. Cnenats BBEIBOI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCSl KOHJIEHCATOPOM?
2. Kak onpenenuTs HampsHKeHUE, 3apsii U eMKOCTh KOHIeHcaTopa?
3. Kak HailTh peakTUBHOE CONTPOTUBIICHHUE KOHIeHCaTOopa?
4. KakoBo Ha3HA4YCHHE KOHICHCATOPA B IIEMH MEPEMEHHOTO TOKa

INPAKTHYECKAS PABOTA Ne2

Ha3zeanue npaxmuueckoini padoomel: «VIHAYKTHBHOE CONPOTHBJIEHHME B LeNH
NnepeMeHHOr0 TOKay.

Ileny pabomwvi:  03HAKOMHUTHCS C PaOOTON KaTyIIKM HWHAYKTUBHOCTH B LENU
MEPEMEHHOT0 TOKa, HAYUYUThCSl ONPEIEATh MapaMeTphbl AJIEKTPUUYECKON Ienu
MEPEMEHHOT0 TOKa, CoJIepKallel KaTylKy WHIYKTUBHOCTH.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvno-opuenmuposannoe

cooepiicanue):

— TIK 4.4. OG0ocHOBaHHO BBIOMpaATh W HUCIOJH30BATH METOJBI, 00OPY/IOBAHHE,
amnmapaTtypy 1 MpuOOpHI sl KOHTPOJIS METAIUIOB M CBAPHBIX COSUHEHU,
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MemanpeomemHuule:

— MPIT 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;
npeomemmuuie:.

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwi 0OyuaOWUIC 00IJCeH YMemb. YUTaTh IICKTPUUECKHE

LENHU, TPOU3BOIUTH PACUET MapaMEeTPOB AIIEKTPUUYECKOM LEMU MEPEMEHHOTO TOKa,
MIPUMEHSTH TTOJIYYCHHBIC 3HAHUS U OOBSICHCHHS CCIIETyeMOTO SBJICHUS.

Teopus
Karymka wHIyKTHBHOCTH 00JaJaeT CHOCOOHOCTBHIO CO3/JaBaTh MAarHUTHOE
mosie. 3TO CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTYIIKU - UHAYKTUBHOCTHIO (L),
KOTOpas 3aBUCUT OT 4YHCJIa BHUTKOB, CEpPJACYHHUKA, T€OMETPUYECKUX Pa3MEpOB
KaTyIIKH.
L = y/I; rae y = W-® - NOTOKOCIEIJICHUE KaTYIIIKU;
W - 4mcio BUTKOB KaTymiku; ®- MarHUTHBIN MOTOK; | -
—~T t e, TOK, IPOTEKAIOIIUI 0 KaTyIIIKE.
IlepeMeHHBIN TOK, MPOTEKasl MO KaTyIIKe, CO34acT
MEPEMEHHBIM MAarHUTHbIA MOTOK @, KOTOPBIM, IepeceKas
BUTKM KaTylIKW, HaBoAuT B HuXx JJIC caMOMHIYyKIHH.
Cornacno npaswia Jlenna, 3/1C caMOMHIyKIIMM, TOK CAMOWHIYKIIMH MPEISTCTBYIOT
MPOTEKAHUIO TOKA B IIEMHU

By = —WE = —Lﬂ.
dt dt
Torma
ch d . .
w=u; =-g =L—=LI_ —smf{wt)=wll cos(wt)=T_san (wt+30)
dt dt ,
CIIETOBATEBHO

U/l = U/l = X = oL (OM) - HHIYKTHUBHOE COMPOTUBJICHNUE KATYIIIKH.

QL - peakTHBHas MOIIHOCTh KaTYIIKH HWJET HAa CO3JJaHUE MArHUTHOTO TIOJIS.
Ennanna n3MepeHus peakTUBHOM MOIIHOCTH: Bap — BOJIBT - aMIIEp PEaKTUBHBIN;

P - akTrBHas MOITHOCTH LIENIM MPEBpAIIACTCS B TeIU10. Equnnna n3amepenus Br;

S - monHas MOIIHOCTH 1EMNH, eANHUIIA u3MepeHus: BA - BoibT-ammep.

_ 2 2 _
S =P+ MOJTyJ1b TIOJTHOM MOIIHOCTH.
F

Cos I:P= —_—
~ KOO((UIUEHT MOIIHOCTH, IMOKA3bIBAIOIIMI Kakas 4YacTh ITOABENCHHON K

LETH JICKTPUUECKON MOIITHOCTH S, TIPEBpaIlaeTcs B MOJIE3HYIO0 MOIIHOCTH P.

X0/ PABOTHBI
1. Ucnonw3ysh NpUBENECHHYIO CXEMYy M JaHHblE U3 TaOJUIbl MPOU3BECTU paCUET
HEHU3BECTHBIX BEJINYMH.
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+

HcxonHble faHHBIE:

=
P
=/

|
o
=)
-

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 18| 25 1 1
2 3 2 8 6 2 14 1 2| 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2| 21 5 1 27 2 15
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

Ilens moAKIIOUEHA K UCTOYHUKY TIEPEMEHHOTO TOKa ¢ HanpsayceHuem U =
127 B u wvacmomoit 50 I'y.

IIpogheccuonanvro-opuenmuposanuvle 3a0aHUA:
2. OnpeieNuTh MOJIHOE CONPOTUBIEHUE 11enu Z (BbIpa3uTh U3 (PopMyIibl 3aKOHA

Owma: | = 9).
VA

3. Paccuurtath peakTuBHOE compoTuBieHHE X (BBIpasuTh u3  (POPMYJIBL:

Z =R2+X2).

4. Halitu uHIykTUBHOCTH L karymiku o gpopmysre:

XL = 27l'ﬂ_

5. Onpenenuth aKTUBHYIO MOIITHOCTH P, icnonb3ys popmyiy:
_U?_

P= == IR.

6. Beruuciuth peakTMBHYIO MOIIHOCTH Q, UCTIOIB3YS BEIPAKECHHE:

Q = I%X,.

7. OnpenenuTh MOJHYI MOITHOCTE S 1o (hopMmyie:

S=U.

8. Beruncianth k03¢ GUIMEHT MOIITHOCTH TIETH TT0 GopMyIIe:

CosP=—
¢ Ry

9. Ompenenuts yroia ¢ (mo TabaWIle WM HA KAJIBKYJSITOPE), YUUTHIBAs 3HAUCHHE
MIOJIyYEHHOE B II. 8.
10. Pe3ynbTaThl BEIYMCICHUN 3aMKCaTh B TAOJIHILY.
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e H3BecTHBIE Pacuer
BEeJIMYHHBI
Bana“a“ ul L] R |z | X, L] Pl QT s/ cos| ¢
B | A| Om | OMm | Om | I'm | Br | Bap | BA | ¢ |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIbHBIE BOITPOCHI:
1. Kakwm cBolicTBOM o00OjlagacT KaTylmIka WHIYKTUBHOCTH, W YEeM OHO

XapaKTEpU3yeTcs?

2. Kak HaliTu peaKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nuyaroT B LIETAX NEPEMEHHOTO TOKa?
4. Kaxoii puznueckuii cCMbICT cOsSQ?
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oOpa3oBaHHUE: [caiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-
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9. NIPUJIO’KEHHUE

OcHoBHBIC (pu3HYECKHE MOCTOSIHHBIC (OKPYIJICHHbIE 3HAYCHUSA)

du3znueckas NOCTOSTHHASA O0o3HaueHHE

Y ckopenne cBOOOIHOTO MaieHUS g
Yucio T T
['paBuTaniMOHHAs TOCTOSIHHAS O
Yucno ABoraapo Na
YHuBepcanbHas ra3oBast R
IIOCTOSIHHAS

[Tocrossuras boixpiimana k
3apsi 2JIeKTPOHA e

CxopocThb cBETa B BaKyyme

ITnoTHOCTD KUAKOCTEH

Kuakocrn | ILoTHOCTD, Kuakocrno
Kr/m®

Boma (mpu | 1,00-10° PTyTh

4°C)

['muuepun 1,26-10° Croupt

54

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°



ILi1oTHOCTH TBEPABIX TEJI

Kuakocrn

MpebuibHas

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

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

I'a3 IL1oTHOCTD, I'as

ILnoTHOCTD,

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

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHH S JKUAKOCTEH

Koa¢duumenr, Kuakocrb Koa¢punuenr,
mMH/m mH/m
72 PryTh 500
40 Cnoupt 22

IToka3zaTesib npeIOMJICHUSA

Bemecrso IToxa3arean
Bona 1,33
[nunepun 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

57

3

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

3,5

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

4

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

4,5

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

4

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

5,5

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

6

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

6,5

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

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



I[aB.]'IeHl/Ie HAChIIIAIOIIMUX ITAPOB M UX IVIOTHOCTD IIPHA Pa3/iIM4HbIX

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

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii Ko3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

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

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

58




ol

sino

cosa

Tadauua CHHYCOB U KOCHHYCOB

tano

sino

coso

tana

sina

COsC.

tano

1 o

20

30

40

50

60

70

BU

90

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

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

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

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

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

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

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

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

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

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

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

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

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