MunuctepcTBo 00pazoBanus U Hayku YensOuMHCKoONM 00IacTu
['ocynapcTBeHHOE O10KETHOE MPOecCHOHANIBbHOE 00pa30BaTENbHOE YUPEXKICHNUE
«FOxHO-YPpanbCKuil rocy1apCTBEHHbI TEXHUYECKHHA KOJLJIEIK»

METOANYECKHUE PEKOMEHJALINHU
11O BBIITIOJTHEHUIO JIABOPATOPHBIX U ITPAKTUYECKUX PABOT
1o o0111e00pa30BaTEeIbHON TUCITUTIIIMHE
«Duzuka»
s cienuaiibHOCTH 22.02.08 MeTasurypruueckoe npou3BoacTBo
(Mo BM1aM NMPOU3BOACTBA)

pouIbL 00yUSHHUS: TEXHOJIOTHY eCKUit

OIT «ITPOPECCUOHAJIUTET»

Yensonnck, 2023



PELHEH3USA

HA MeTOAUYeCKHEe PEKOMEH/IAIUH M0 BbINOJHEHNIO J1a00PATOPHBIX U MPAKTHYECKUX
padoT no aucuunanHe «@u3nka» 1 cnenquaabHocTu 22.02.08 MeTtanyprudeckoe
NMPOU3BOACTBO (110 BUIaM NPOU3BO/JCTBA) TEXHOJOTHYEeCKOro npoguJs,
pa3paboTaHHble MpenoaaBaTeieM
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
MPaKTUYECKHX paboT oOydwaromiyecss CHCTEMAaTU3UPYIOT H  3aKPEIUIIIOT  IMOJYYCHHbBIE
TEOPETUYECKUE 3HAHUSA, pPA3BUBAIOT HWHTEIUICKTyallbHbIe M TpOo(ecCHOHATbHBIE YMEHUS,
(OpMUPYIOT 3JIEMEHTHI KOMIETCHIINN OyaymuX CIenuanucToB. JIabopaTopHbIE OMBITHI AT
BO3MOXXHOCTh OO0YYarOUIMMCSl SKCIIEPUMEHTAIbHO Ha IMPAKTUKE 3aKpENuTh MPUOOPETEHHbIE
TEOPETUYECKUE 3HAHUS.

MeTtoauueckue peKOMEHAALNH IO BBIMOJIHEHHUIO Ja00PATOPHBIX U MPAKTUYECKUX PadOT
MpeajaraeTcs MCMojiIb30BaTh [Jsl NMPOBEACHUS JTaO0OPATOPHBIX M MPAKTUYECKHX 3aHATUH C
00yJaronuMucCs.

MeToaudeckne pEKOMEHAANHA COAEPXKAT: TOSCHUTEIBHYIO 3alHCKy, TEepEYCHb
1ab0paTOpHBIX HMPAKTHUECKUX pPaboT, TpeboBaHHMA K OQPOPMIICHHIO OTYETa, KPUTEPHH
OILICHWBAHMSI JTA0OPATOPHON W TMPAKTUYECKOW padOThI, MpaBWIa TEXHUKH OE30MAaCHOCTH TPHU
MIPOBEJICHUHU JIA0OPATOPHBIX M MPAKTUUYECKUX padoT, nuTepaTypy (OCHOBHBIE MEYAaTHBIE U
AJIEKTPOHHbBIE U3JIaHUS, TONOJHUTEIbHBIE HCTOYHHUKH), IPUIIOKEHUE.

Kaxxnas pabota BKiIOUaeT: HOMEp U Ha3BaHUE, IEPEYEHb HEOOXOAMMOTro 000PYI0BaHMs,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBIE JJIsl MPOBEACHUS PAOOThI, MOPSAIOK MPOBENECHUS paOOTHI
C TIOMIATOBBIM ONHCAHHWEM, TaOJWIBI, KOHTPOJBHBIE BOMPOCHI, MO3BOJISIIOIINE OIEHUThH
KaueCTBO YCBOCHHS TEOPETHUECKOTO MaTepuara.

MeToaudeckue peKOMEHIANH TI0 BRIMTOTHEHHUIO Ja0OPATOPHBIX U MPAKTUIECKUX PabOT
o o01mmeodpazoBaTenbHON AUCTUIUIMHE «DH3rKa» MOTyT ObITh McTIONb30BaHbl B FOY I TK mis
cneruanbHocT 22.02.08 MeTtamtypruiueckoe Npou3BoJICTBO (IO BUAAM IIPOU3BOJICTBA).

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»
npeaHa3HavyeHbl s oOydaromumxcs crennanbHocTH 22.02.08 Metamtyprudeckoe
OpOU3BOACTBO (IO BUJAAM  TMPOMU3BOJCTBA)  TEXHOJOTUYECKOTO  Mpoduiisd,
yudacTByoiei B peanuzanuu OenepanbHoro npoekta «IIpodeccnonanurery.

JlabopaTtopHble M NPAKTUYECKUE 3aHSATUSA SIBJISIOTCS BaXKHBIM SJIEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B mporiecce BBITIOTHEHUS JTa0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 00ydJaromMecs MOMy4daroT HAaBBIKK PabOThl C H3MEPUTEITHHBIMU
puOopaMu, TPOU3BOAIT MaTEMATHUECKYI0 00pabOTKy pe3yabTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN M3MEPEHUs, a TAKKECUCTEMATU3UPYIOT U 3aKPEIUISIOT MOJTYYEHHBIE
TEOPETHUECKUE 3HAHWS, DPAa3BHBAIOT HMHTEIUICKTyalbHBIC ¥ TPO(EeCCHOHATBHEIC
yMeHUs1, GOPMUPYIOT AIEMEHTHI KOMIIETEHIIUNA Oy IyIIMX CIIEIHUATUCTOB.

Paboueit mporpammoit  001Ie00pa3oBaTeNIbHON  AUCHUIUIMHBL  «DU3HKaY»
MPETYCMOTPEHO BBIMOJTHEHUE 12 mabopaTopHbIX padOT W 2 MpaKTHUYECKUX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTHKEHUE CIAEAYIOMINX HeJIei:

— ¢dopMHpoBaHUE Y 00YYaIONIUXCS MPEACTABICHUM O POJIM U MecTe (PU3MKH B
COBPEMEHHOMHAYYHOM KapTUHE MHUpPA, O cucreMooOpasyromeid ponau (GU3uku B
Pa3BUTUH E€CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TEXHOJOTWUW, MOHUMaHUs
(hU3nyYeCKOM CYITHOCTH HAOJI01aeMBbIX SBICHUN;

— (opMupoBaHue y 00y4arolUXCcsd YMEHUS pacro3HaBaTh (PU3NYECKUE SIBJICHUS
1 TIPOIIECCHI, OOBACHSITH UX HA OCHOBE M3YUYEHHBIX 3aKOHOMEPHOCTEH;

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

— (¢opMupoBaHre y OOydYalOImMXCS YMEHUS aHaJIU3UpOBaTh (HU3NUECKUE
MIPOIIECCHI, UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OOYy4YalOIMUXCS YMEHUW HCCIENOBAaTh U aHAJIU3UPOBATH
pasHooOpa3Hble  (U3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX M JTAOOPATOPHBIX YCIOBUSIX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB M YCTPOMCTB, 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 HAINpaBIE€HHOCTH, CIIOCOOHOCTh MHULMUPOBATh, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomenHbIX:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICMEULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBnuBaTh CyLIIECTBEHHbI MPU3HAK WM OCHOBAHUA IS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Henu AesITeIbHOCTH, 3aaBaTh NapaMEeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

MPII 04 BBIABIATH 3aKOHOMEPHOCTHM M INPOTHUBOPEUYUS B PaccMaTpPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTB KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Biagetb pa3InyHbIMU CIIOCOOaMH OOIICHHUS U B3aUMOCHUCTBUS;

MPK 04 apryMeHTHUpPOBAHHO BECTH JHAJIOT, YMETb CMsT4aThb KOH(QIMKTHBIC
CUTYALIUH;

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

MPK 08 mnpuHHMarh LEIM COBMECTHOM MAESATENBHOCTH, OPraHW30BBIBATH WU
KOOPJAWHUPOBATH JICUCTBUS MO €€ JIOCTWKECHUIO: COCTABJIATH IUIAH JICWCTBUM,
pacnpenessaTh pojid ¢ Yy4eTOM MHEHHMHA YYaCTHUKOB, OOCYXKIAThb PE3yJIbTAThI
COBMECTHOM padOThL;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camocTOATENBPHO OCYLIECTBIATH IO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33JaYd 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 OLICHKY HOBBIM CHTyallUsiM, BHOCUTH KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

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

MPP 16 couuanbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAThH
OTHOILIEHUS C JPYTUMU JIFOJIbMH, 3a00TUTHCS, MIPOSBIISTh HHTEPEC U pa3pellaTh
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
CaMOCTOSITEIIbHOTO TPHOOPETEHUSI HOBBIX 3HAHWMA B TPOIECCE BBHITIOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B
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TPYIIE C BBIMOJTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PadOTy

IPYNIbl, PAlUOHAIBHO pACHpPENeisaTh NESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIcKBATHO OLIEHUBATh BKJIQJ KAXKJIOTO M3 YYaCTHUKOB TPYMIIbI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK 0l. Beoibuparb cmocoObl pemieHus 3afad  MpodecCHOHATBHON

NEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMUHBIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCHCTBOBATH W pabdOTaTh B KOJUICKTHBE U

KOMaH/ie;

— TIK 2.4. OcyiiecTBiIATh KOHTPOJIb 32 pabOTOM MPUOOPOB ¥ 0OOPYAOBAHHUS.

[lenpto nmaHHOrO mMOCOOWS SBJISIETCS OKa3aHUE IMOMOIIL OOydYaroImuMcs B
MOJITOTOBKE M BBITIOJTHEHUH J1a00PAaTOPHBIX U MPAKTUYECKUX padoT.

[locobue comepKUT oOmnucaHue JAOOPATOPHBIX U MPAKTUYECKUX pPadoT,
MPEAYCMOTPEHHBIX pabouell MporpaMMmon ISl CHENHMATBLHOCTEH TEXHOJIOTMYECKOIrO
npoduisa. Kaxknas paborta comepkuT. HOMEp pPaOOThl, Ha3BaHUE W 1I€JIb PaOOTHI,
dbopMupyemMble B TPOILIECCE BBIMOJHEHHUS pPa0OThl 3HAHUS U YMEHUS, KpaTKue
TEOPETUYECKUE CBENICHUSA, TIEPEUYeHb HEOOXOAMMOro OOOpYAOBaHUS, MOPSIOK
MpOBeICHUsT palOoThl, TaOIUIbI, TpadUKH, KOHTPOJIbHBIE BOMpPOCHL. Jljisg Oosbliei
YETKOCTH TOPSAIOK MPOBEICHUS paOOThI JaH B BUJIE OTACIBbHBIX MYHKTOB, B KaXKJIOM U3
KOTOPBIX MPEAJIaraeTcsl MpoAeaTh OJJHY BIOJHE ONPEACIIEHHYIO ONEPALIUIO.

[TpoBoaAUTE JTAOOpATOPHBIE U MPAKTUYECKUE 3aHITUS 11EIeCO00Pa3HO B MOPSIKE
M3YYEHHUS IPOrpaMMHOTO MaTepuaia.

B xonme maGoparopHoii paOOThl HEOOXOJIWMO CTPOTO COONIOAATH IpaBUjIa II0
TEXHHUKE 0€30MaCHOCTH, KOTOPhIE YKa3aHbl B JAHHOM ITOCOOMH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Neni/m Tema padoTsI Koa-so
4acoB
1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSTHHOM 2
CHJIBL.
2 N3ydenne coxpaHeHHs] MEXaHUYECKON SHEPTUN TIPU 2
JIBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.
3 N3mepenre BIa)KHOCTH BO3yXa. 2
4 N3mepeHne moBEpXHOCTHOTO HATSYKEHUS AKUIAKOCTH. 2
5 N3yuenne 3axkoHa OMa Jij1s1 ydacTKa el Ipu 2
MOCJIEIOBATEIbHOM COEIMHEHUHU MTPOBOTHUKOB.
6 N3yuenne 3akoHa OMa 7151 y4acTKa LENH IpHU NapajuieIbHOM 2
COEMHEHUHU TPOBOIHUKOB.
7 Onpenenenne O/1C 1 BHYTPEHHETO COPOTHUBIICHUS 2
UCTOYHUKA HAIIPSIKEHUS.
8 Ornpezenenne TeMIepaTypbl HUTH JIaMITbl HAKAJIMBAHUS U 2
MOIIIHOCTH, TOTPEOIIEMON JTaMIIOM
9 N3yueHue sSBICHUS SJIEKTPOMAarHUTHON MHIYKIMH. 2
10 N3yuyenue 3aBUCUMOCTH Neproia KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.
11 N3yuenune untepdepeHIinm cBeTa. 2
12 N3yuenune nudpakiuu cBera. 2
IlepeyeHnb npakTHYECKUX padoT
KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 EMKOCTHOECONMPOTHBIIEHHS B LIEMH MIEPEMEHHOTO TOKA. 2
2 NHIyKTUBHOECOTIPOTUBIICHHUS B 11U NTEPEMEHHOTO TOKA. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

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

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBO/I;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepuu «5» «» «3» «2»
n/n OLICHKH (oTsIMYHO) (xopouo) (ynoBJjieTB.) | (HeyaoBJL.)
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 CTapaHus
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
OITMOKaMHU
6. | OTBeTHl HA 100% 80% 50% Menee 40%
BOMPOCHI (00bEM)
7. | KauectBo oTtBeTOB | IlOMHEIH, ITonnerii, ¢ Hemnonneiit, ¢ | C rpyOsiMu
Ha BOTIIPOCHI TPaMOTHBIM | HEOOIBIITUMU omuOKaMu omuOKaMu
omuoOKaMu




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

1. IlpuctynaTe K BBIIOJHEHHIO pa0OThl HENb3s O€3 pa3pelleHus Y4YWTes,
HE00XOJAMMO TOYHO BBIIOJIHATH €T0 YKa3aHUS.

2. Pazmemats npuOOps1, MaTepuaibl, 000pyI0BaHUE Ha CBOEM pabodyeM MeCTe TaKUM
00pa3oM, YTOOBI UCKITIOUHUTD UX MACHUE WU ONIPOKHIbIBAHUE.

3. llepen BbImonHEeHUEM pabOThl BHUMATENBHO M3YYUTh €€ COJEepKaHUE U
ITOCIEA0BATEIBHOCTD JEHCTBUM.

4. Bo BpeMs OIBITOB HE [JOMYCKaTh NPEACIbHBIX HArpy30K H3MEPUTEIbHbBIX
IpUOOPOB.

5. Ilpm mnoAroToBke K OIBITAM HEOOXOAMMO IPOBEPUTH HCIPABHOCTh BCEX
KperuieHui B mpuOopax. He mpuxacaTbCsi M HE HAKIOHATBHCS K BpalllatoIUMCS
4acTsM YCTaHOBOK.

6. He octaBisaTs pabodee Mmecto 0e3 pa3peleHus IpernoiaBaTess.

7. IIpaBuna paboThl CO CTEKISIHHBIM 000PYI0BAHUEM:

e [Ipu paboTe CO CTEKIIHHBIMA NMPUOOpaMU M MOCYJI0H, HY)KHO 0oOpamiaThCs C
HUMH aKKypaTHO U OCTOPOXKHO, YTOOBI IPETOTBPATUTH MOPE3HI;

® HE UCIOJIb30BaTh NPUOOPHI C OCTPHIMU T'PAHSIMHU, UIH 3aKPHIBATh UX CKOTUEM;

® [IpU MPOBEACHUM ONBITOB CTEKJISHHBIE COCYZbI 3aKpEIUIATh B JIANIKE IITATHBA
OCTOPOJKHO;

® [Ipu COOpPKE CTEKIISIHHBIX NPUOOPOB CIIEAYET NPABWIBHO MOAOUPATH TUAMETPHI
CTEKJIIHHBIX M PE3MHOBBIX TPYOOK, a KOHLBI TPyOOK CMayuMBaTh BOJOW WU
[JIALIEPUHOM;

® BCTaBJISIS CTEKISIHHYIO TPYOKY B MPOOKY, MOCIEIHIO HYKHO OXBAaTHUTh, a HE
yIupaTh B JIAJOHb;

® HeNb3s MCMOJb30BaTh CTEKISHHYIO MOCYIYy, UMEIOIIYI0 XOTsl Obl HEOOJIbIINE
TPEILUHBI;

® [IpU MOIKe MOCY/Ibl HEOOXOIUMO MOMHUTh, YTO CTEKJIO 00JIa1aeT XPYIKOCTHIO,
JErKO JIOMAeTcsi W TPECKaeTcs NpH yAapax WIM pPe3KOM HW3MEHEHHH
TEeMIIepaTyphl;

e eciM uMeeTcs XOTs Obl HeOoJblllasg yrpo3a paspblBa COCyAa, CleIyeT
00s13aT€IbHO OTPAJUTh BCIO YCTAHOBKY 3alMTHBIM 3KPaHOM W3 OPrCTEKIa,
Hauboyiee OMacHble YYacTKM — METa/NIMYeCKOW CeTkod, a paboraTh B
PENOXPAHUTEIBHBIX OUKaX.

8. [IpaBuia pabOTHI ¢ HArPETHIM 000PYIOBAHUEM:

® COCYyJIl C TOpsiYel >KUIKOCTBIO HEJb3sl 3aKpbIBATh MPUTEPTON NMPOOKON 0 TeX
1Op, MOKa OH HE OCTHIHET;

® [iepeHOoCs MPUOOpHI C TOpSYEH >KUIKOCTHIO, CieayeT OpaTh HMX pPyKamH,
3alUIIEHHBIMU TKAaHbBIO; €CIM COCyZ OOJBIIONW, TO OAHONW PYKOM ero Hauo
JIEpKaTh 3a THO, a IPYrOi — 3a FOPJIBILIKO;

® HarpeBas XHUJKOCTh B MPOOHUPKE HIIM KOJIOE, HEOOXOIMMO JEep>KaTh UX Tak,
YTOOBI OTBEPCTUE MPOOUPKU MIIM TOPJIBIIIKO ObUIO HAIPaBIEHO B CTOPOHY OT
ce0s 1 cocefielt o padote;

® He TporaTh pyKamMu HarpeBarTesibHble TPUOOPHI, €CIIM OHU HATPETHI 10 BHICOKOM
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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 W3HOIICHHON U30JSLMEH U  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
npenogaBarenia. Hamuuue HanpsokeHUS B LEMH 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 AJIIEKTPONUTAHHUS, a B LIEHSAX JEKTPUUECKUX MAIIUH U
110 TIOJIHOM OCTaHOBKH SIKOPSI MJIM POTOPA MAlIMHBI;

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

MOJIb30BAThHCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUIST TIPUCOCIIMHEHUS 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 MacHOpTe HAINpPsDKEHMs, TIIATENIBbHO CIEAs 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 JIETKOBOCIIAMEHSIOIIUECS MATEPUAIIBI U TOPIOUHE JKUIKOCTH;

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 JIEKTPUUECKOM 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 C 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 3TOM MpenojaBaTeNi0 W MOKUHYTH mnomenienue. Henbss
coOupaTh PTYTh pyKaMHU.

6. JABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Nel

Hazeanue naoopamopnoii paoomwr. «HccienoBanue JABHKEHHSI TeJa IOJ
AeficTBHEM MOCTOSTHHOM CHJIBI».

Ilenv pabomwi: ucclienoBaTh JIBUKEHUE Tejla IMOJ JACHUCTBUEM CHII YOPYTOCTH U

TpEHHUsL.

Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.

Pesyabrartsi:
Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenHmuposannoe
cooepoicanue).

— TIK 2.4. OcymiecTBiATh KOHTPOJIb 32 pabOTON MPUOOPOB U 0OOPYIOBAHMUS,
MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo okonuanuu pabomvl obOyuarowulics O0ANHCeH YMemy TUIAHUPOBATh U
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMH H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
U3MEpHUTENbHAs  JIMHEWKa), OOBACHATh HaONIOaeMble  SIBJICHUSA, IPOU3BOJIUTH
MaTEeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (u3Mueckass BeJNWYMHA, SABISAIOLIASACA  MEpOM
MHTEHCUBHOCTU BO3JCHCTBUSA, OKa3blBAEMOI0 Ha JAHHYK YacTUIy CO CTOPOHBI
IPYTUX TEN WIH MOJIEH.

Enununa cunibl B CU HazweiBaeTcs HptotoHoM (H): 1 H=1xr - m - ¢

Cuna Kak BEKTOpHAasl BEJIMYHMHA XapAaKTEPU3YETCSd MOJYJIEM, HAPABICHUEM U
«TOYKON» MpUIOKEHUST cuiibl. [IpunoxeHHass K MacCMBHOMY TElIy CHJIa SIBISIETCA
MPUYMHONM U3MEHEHHSI €r0 CKOPOCTH WJIM BOZHUKHOBEHUS B HEM aedopmanuii. Cua
TPEHUS U CUJIA YIPYTOCTH BBI3BIBAIOT TAKUE U3MEHEHHUSI.

Cuna mpenusi — cuia, BO3HHUKAWOIIAs MPU OTHOCUTEIBLHOM JIBUKEHUU
TBEPABIX TEA M NPOTUBOACHCTBYIOLIas 3TOMY ABWXKEHUIO. Cuiia TpEeHUs HMEET
ANIEKTPOMATHUTHYKO ~ NPUPOAY,  SBISACH  MAKPOCKOINMYECKUM  MPOSIBICHUEM
MEXMOJIEKYJIIPHOTO ~ B3aUMOJEWUCTBUA, T.€. OOYCJOBJIEHBl B3aWMOJAEWCTBHEM
AIIEKTPUYECKUX 3apsAI0B, KOTOPHIMH OOJaJar0T YacTHUIbl, BXOJAILIME B COCTaB
aTOMOB. BEKTOp CHiIbl TPEHUS HAIIPaBJIEH NPOTUBONOJIOKHO BEKTOPY CKOPOCTH.

Pa3nnuaror 1Ba BUa CUJI TPEHUS:
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1) TpeHue npu cyxux NOBEPXHOCTAX TBEPBIX TEI;
2) TpeHHE O KUAKOCTh UJIH ra3.

[TepBbiii BUJ Ha3bIBAlOT CyXUM TpPEHHUEM (CHJla TPEHHs IOKOs, CHJla TPEHUs
CKOJIbJKEHUS, CUJIa TPEHUS KaUeHMs), @ BTOPOU — BA3KUM TPEHUEM.

Cuna, BO3HMKArOU[ash Ha TPaHULE CONPUKOCHOBEHHS TEI NPHU OTCYTCTBHU
OTHOCHUTEJILHOTO JIBUYKEHUS TeJl, Ha3bIBACTCS CUIOU MPEHUs NOKOS.

Cuna TpeHus INOKOsS paBHA IO MOIYJIIO BHEIIHEH
CUJIE, HANPABJIECHHON MO KacaTelbHOW K MOBEPXHOCTH
COMPUKOCHOBEHHS T€N, M  TPOTHBOMOJOXKHA el 1o

HaTIPaBJICHHIO: Fu ==F

Cuna mpenus CKOIbJICeHUs BO3ZHUKAET NPU CKONBKEHMH OJHOTO Teja
OTHOCHTENHHO Jpyroro. Cuaa TpeHHs CKONBKEHMS HaIpaBlieHa MPOTHBOIIONOKHO
CKOPOCTH JIBHKEHHS Tea. MOy/b CHIIBI TPEHHUS CKONBKEHUS MOYTH HE 3aBHCHT OT
CKOPOCTH JIBIKEHHS M TPUOIM3MTENHLHO PaBEeH MAKCUMATHLHOMY 3HAUEHHIO CHIIBI
TPEHHs MOKOS.

Cuna mpenus Kavenus HANpaBlIeHA IPOTHUBOIOJIOKHO CKOPOCTH JIBIIKEHHS
Tema. Cuna TpeHHs KadeHHs BO MHOTO Pa3 MEHBIIE CHIIBI TPEHHS CKOIBKEHHS.
[TosToMy B TEeXHHMKE I YMEHBIICHHS CHJI TPEHHS NPUMEHAIOT Koleca |

- 7
L pe————

IAPUKOIIOITUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HHUKAIOIIAs Mpu JAepopmanuu Tena MU

MPOTUBOJCUCTBYIOIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMAarHUTHYIO IpUpPOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM  ITPOSIBIIEHUEM  MEXMOJIEKYISIPHOTO

B3aUMO/ICUCTBUS. Cunma  ynpyroctu — HampaBJIeHa

IIPOTUBOIIOJIOKHO CMEILIECHMUIO, IIEPIICHAUKYJIIPHO

ITIOBEPXHOCTHU. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIPaBJICHUIO CMELIECHNUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHMKAIOUIYIO B peE3yJbTare
nedopMaIii ONophl U ACHCTBYIONIYIO Ha TEJ0, HA3bIBAIOT
CUIOU peaxyuu Onopbwl.

[Io Tperbemy 3axkoHy HbroToHa cuna JIaBICHUA M CUJIA PEAKIUH OTIOPbI PABHBI

110 MOAYJIIO U IIPOTHUBOIIOJOKHBI 110 HAIIPABJICHHIO: P - _N .
MO)Iy.]'IB MaKCHUMaJIbHOU CHIIBI TPCHHA ITOKOS IIPOIMMOPHHUOHAIICH CHUJIC PCAKIIMU

OIIOPBI: F““Fm“‘ i

I'peueckoit OykBoit # 0603HaueH KO>(PPUIUEHT IPOHOPLHOHATBLHOCTH,
Ha3bIBaEMbIN KOI(DPUITUEHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUS CKOJBXKEHHS, KaK M MOAYJIb MaKCHUMAaJbHOM CHJIbI

= ui
TPCHUA ITOKOs, ITPOITOPIHUOHAIICH MOJYJIIO CUJIbI pCAKIIUH OIIOPLI: # H

Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJIBKEHHSI U CUJIOM HOPMAJIBHOM PEAKLHMH OIOPHI, IO
KOTOPOU CKOJB3HUT JAHHOE TEJIO B 3aKOHE CYyXOr'0 TPEHUSI.
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3nauenne Kod(QULUEHTa TPEHMS CKONbKEHHMS 3aBUCHT OT MaTepHaa
TPyLIUXCS APYT O APyra Tejl M KauecTBa 00pabOTKM MX MOBEPXHOCTEH.

Kak mnpasuno, “< 1, m nume mid TIAgKMX U COBEPLUIEHHO YHCTHIX
noBepXHOCTel MeTamios > 1.

XOJA PABOTHI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:

1. PaccMOTpeTh MIKaJIbl U3MEPUTENBHBIX TPUOOPOB, OMPEIECTUTH LICHY JCICHHUS.

2. llpoBepuTh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€J, JJs HTOr0 TMOJOXKUTh OpYyCOK Ha TOPU30HTAIBHO
PacHoJIOKEHHYIO JOCKY TpaHbl0 € caMOd OOJBIION MO0 MOBEPXHOCTH.
[IpukpenuB k OpycKy AWHAMOMETp, IUIABHO YBEIUYHMBATH CHIIY, HAMPABICHHYIO
BJIOJIb TOBEPXHOCTU JOCKH, M 3aMETUTh MAKCHUMAIIbHOE 3HAYCHUE CHUJIbI TPEHUSA
MOKOs. 3aTeM IMMOCTAaBUTh TOT e OPYCOK Ha APYTyIO I'paHb ¢ MEHBIICH IJIOMABI0
MOBEPXHOCTH ¥ BHOBb N3MEPUTHh MAKCUMAJIBHOE 3HAYEHUE CUJIbI TPEHUS IMOKOSI.

Il

Il

3. TloBTOpHMB TakuWe >K€ H3MEpPEHHUS IPH PABHOMEPHOM JBHKCHHH OpyCKa I10
MOBEPXHOCTH JIOCKH, OIPEACIUTh BEIMYHHY CHJIBI TPCHHS CKOJBKCHHUS, a TaKKe
3aBHCHT JIM Ta CHJIA OT IUIOIIAId TTOBEPXHOCTH COITPHUKOCHOBEHUS TEIL.

4. TlpuBecTn OpPYCOK B YCKOPEHHOE JBIIKECHHUE, JCHCTBYS Ha HETO CUJIOW, OOJIbIICH
MOMYJISl CUJIBI TPEHHS CKOJIB)KECHHS. VI3MEPUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. Msmeputh maccy Opycka.

6. ITo moay4eHHBIM JaHHBIM BBIYMCIIUTH MOJIYJIb MAaKCHMAJIBHOT'O YCKOpEHHUs Opycka

Fynp B Fmp .

m

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

8. IloctaButh Ha MEpPBBHIA OPYCOK BTOPOM Tako# K€, YBEIUYUB TEM CaMbIM CHUITY,
NEPIEHIUKYISIPHYIO TOBEPXHOCTH COTMIPUKOCHOBEHHUS TeJia U CToa (Cujla 1aBJIEHUS).
N3mepuTh MakKCUMaJbHYIO CHIIy TpeHUs TMokos. Omnpenenutb 3aBUCHT JIU
MaKCUMaJbHOE 3HAUEHHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JaBJICHUS.

L T
i

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

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

10. CpaBHUTH pe3yabTaThl U3MEPEHUM U CIETaTh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

UTo Ha3BIBAIOT CUJION TPEHUS U CHJIOW YIIPYroCTH?

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 Ne2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEHMS] MEXaHHUYECKOMH
JHEPrUM NPH IBUKEHUH TeJIa MO JeiiCTBHEM CHJI TAXKECTH U YIIPYTOCTH.

ILlens pabomwi: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.

Oobopyoosanue: nuHAMOMETD ¢ (PUKCATOPOM, IITATUB, U3MEPUTENIbHAS JIMHEHKA, 2
rpy3a mo 100 rp.

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

— TIK 2.4. OcymiecTBasATh KOHTPOJIb 32 pabOTOM MPUOOPOB U 0OOPYAOBAHUS,
Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomvl oOyuarOwulics O0NdHCEH YMemyb TUIAHUPOBATh U
BBITIOJIHSATh HW3MEPEHUS PA3IMYHBIMU H3MEPUTEIHHBIMU TpUOOpamMu  (IMHAMOMETD,
W3MEpHUTENbHAS  JIMHEWKa), OOBACHATh HAONIONAaeMbIe SIBICHUS, TPOU3BOJIUTH
MaTeMaTU4YeCKyr0 00pabOoTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus
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DHeprus — 310 Pu3HUecKas BEIWYNHA, XapaKTEpU3yoIIasi CIOCOOHOCTh Tema
coBepuTh pabory. O6o3nauenne — 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, KOTOPou Tesio 00J1ajaeT BCIECACTBUE CBOETO ABUKEHUS.

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

OTol sHeprued Teao o0JagaeT BCIEJACTBHE CBOETO IOJOKEHHS OTHOCHTEIBLHO
3emiu.

Takum 00pa3zoM, MeXaHHUECKast SHEPTHUS TeJla CKIAIbIBACTCS U3 KHHETUUECKOM
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 JCHCTBYIOIINE Ha TEJIa CHUJIBI COBEPIIAIOT pabOTy, OTINIHYO OT HYJIS.

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

Eciu HecKoJIbKO Tesl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHJIaMH
TATOTCHHS ¥l CHJIAMHU YIIPYTOCTH W HUKAKWE BHEITHUE CUJIBI HA HUX HE JEHCTBYIOT, TO
pu TIOOBIX B3aUMOCHCTBUAX TEJI pab0oTa CHJI YIPYTOCTH MW CHIJT TATOTCHUS 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 BbINIC IIPUBCACHHLIX PABCHCTB BHIAHO, YTO 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 NMOTEHIMAIBLHOW 3HEPTUU Tell,
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, MPOUCXOIAIIUX 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 MOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAaHECHUSI DHEPrUUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHAS MEXAHUYECKasl DHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTaHOBJEHUU (PaKTa COXpAHEHHS IIOJHOM MEXaHMYECKOW HHEprud, 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 TATOTEHHMS W CHUJ YOPYTOCTH, C OJHOW 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 MEXaHMYECKON HPHEPIHH 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 ABMKEHUE HUKOTJ]A HE UcUe3aeT OECCIeIHO U HUKOT/1a 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
MpEeBpaTUIIaCh BO BHYTPEHHIOK YHEPTUIO TEIJIOBOTO JIBHYKEHUSI MOJIEKYI.

[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
COXpPAaHEHUS MEXAaHUYECKOW HSHEPIHM BBINOJHAECTCS B PEAIbHBIX CUCTEMAX JIHIIb
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 VI3MepuTh JIMHEUKON JJIMHY MPY>KUHBI X;.
5. IlpukpenuTs rpy3bl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3BMEPUTH MAKCUMAJIbHYIO CUITYy YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPY3aX Xo.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
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
11.0npenennth U3MEHEHUE MOTEHUMAIBHON 3HEPIUH IPY30B MPU UX MEpEMENICHUN
o popmyne AE,,=mgh.
12. Pe3ynbTaThl BcEX U3MEPEHUI M BBIUUCICHUN 3anKcaTh B TaOJIHILY:

" R © A HN3menenue
= i JJIMHa NPYKUHBI s 2 E = E 0 NMOTEHUHAJbHOM
= a = = 3 S< |=zg3 JHEpPruu
w2 = & = = -] = E =
= 8 o = . z . === qéc:%:m = & «
~ o £ R o= = o Fom = = % 5 2|0 a % ==§ mé-%
2] g Se il 858 s 2z | 2E| Bz | ES =
3 = 58 = o8| > = o = i E_N QEN
= o o = = = ol g
13.CpaBHHTH pe3yabTaThl U3MEPCHHUH U CITIaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BuIbI DHEPIUHU CYIIECTBYIOT B MEXAHUKE?
yII
2. UTo Ha3bIBaCTCs MOJTHOM MEXaHUUYECKON dHEpTrei?
3. ChopmynupoBaTh 3aKOH COXPaHCHUSI MEXaHUIECKON YHEPTHUH.
4. ITpu KaKOM yCIIOBUHU BBITIOJTHSIETCS 3aKOH COXPAHEHHUS SHEPTUH B peaIbHBIX
CUCTEMax U rnoyemy?
JIABOPATOPHAS PABOTA Ne3
Ha3zeanue nadopamopnoit pavomui: «A3mepenne BJIAKHOCTH BO31YyXa.
Ilenv pabomor: HAy4YUTBCS ONBITHBIM NYTEM ONPENEHATh OTHOCHUTEIBHYIO
BJIAJKHOCTh BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJA WM JAUITUIOBBIA  3PUP,ICUXPOMETP,
0apOTEepMOTUTPOMETP, TICUXOMETPUYECKas TabIuIIa.
Pe3yabTarthi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 2.4. OcymiecTBIATh KOHTPOJIb 32 pabOTON MPUOOPOB U 0OOPYI0BAHMUS,
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08,IIPy 09, ITPy 12.

Ilo okonuanuu pabomwvl oOyyarOWULICS OO0AMCEH YMemsb. TUIAHUPOBATh U

BBITIOJIHATh OKCIIEPUMEHTHI C TIOMOIIBIO PA3IMYHBIX HW3MEPHUTEIBHBIX MPHOOPOB
(mcuxpomerp, 6ApOTEPMOTUTPOMETP), TOJIB30BATHCS MCUXOMETPUUECKON TaOJHIIeH;
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peiarb 3aaa4rd Ha OIPCACIICHUC OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXxa, OOBSICHITH
N3MCHCHHUC arpC€raTHbIX COCTOSIHUM BCIICCTBA.

Teopus
B armocdepe 3emnm Bcerma copepskarcs BoJsHbIE mapbl. X conepikaHue B
BO3/IyX€ XapaKTepHU3yeTcs: aOCOTIOTHON U OTHOCUTEIBHON BIAKHOCTHIO.
AGCOTIOTHAS BIAXKHOCTH (p,) OIpPEIEAeTcss Maccoil BOASHOTO mapa B 1 M’
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Tapa.
AOGCONIOTHYIO BJIQXKHOCTh MOYKHO OTIPEACIIUTD 10 TEMIIEpAType — TEMIEpaType,
Opyu KOTOpPOM Tap, HaxXOASUIMHCA B BO3AYXE, CTAaHOBUTCS HACHIIICHHBIM.
TeMmmneparypy TOYKH pPOCBI ONPEACISIIOT C MOMOIIBID TUTPOMETPA, a 3aTEM IO
tabnuie "/lagnenue HACHIWEHHLIX NAPO8 U UX NIOMHOCMb NPU  DPA3TUYHBIX
memnepamypax" HaxoAsT COOTBETCTBYIOUIYIO TEMIIEPAType TOUKU POCHI IIJIOTHOCTb.
HalinenHas miaoTHOCTh U €CTh a0COTIOTHAS BIIAXKHOCTH OKPYKAIOILIEro BO3/1yXa.
OtHOcHUTENbHAs BJIAXHOCTh ) TOKAa3bIBAET, CKOJBKO IPOLIEHTOB COCTABIISET
a0COIOTHAsT BIAXHOCTh OT IUIOTHOCTH p,BOJISHOTO Tapa, HACHIIAIOIIEr0 BO3TYX
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

&7
(e’ q40 o
L\ \amM, :%ML Hie é
0 g &sp A”“‘,
)
omid £ \QQ

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 TIOTHOCTh HACBHIIIEHHOTO BOJISIHOTO IMapa
(mpu Temmeparype t.,.).

_P.%9

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

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

TEPpMOMeTpa | MOKa3aHMii Hast Has HACBIIIEH- T-
CYyXOr | CMOY | TEPMOMETPO | BJIAKHOCTH BJAKHOCTH | HOTO Mapa, | HasiBja
oty €HHOT B At, °C BO3/1yXa M0 BO3/1yXa 10 Pun ig K-
°C ot,, NCUXPOMETPY | 6apoTepMoru- " HOCTBp,

°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 Ne4

Haszeanue naoopamopnoii pabomur: «A3MepeHne NMOBEPXHOCTHOIO HATSKEHMS
KHIKOCTH.

ILlens pabomer: HayIUTHCS ONPENLIATH KOAPHUIIMEHT MMOBEPXHOCTHOTO HATSKEHUS
Pa3ITUYHBIMH CTIOCOOAMH.

Oobopyoosanue: Becbl C pa3HOBECAaMU, IITaTUB, IITAHTCHUUPKYJb, JTUHEHKA
U3MEpUTEeIbHAsI, KoJ0a KOHWYECKas, CTaKkaH, CTakaH C BOJOW, BOpPOHKaA
KOHycooOpa3Has wiu OropeTka ¢ KpaHoM, TpyOka pe3nHOBas C KPaHOM H
CTEKJSIHHBIM HAKOHEYHUKOM jauaMeTpoM 3—4 MM, cocya € BOJOH,
KamuJisspHas TpyOoka.
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Pesyabrartsl:
Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 2.4. OcymiecTBIATh KOHTPOJIb 32 pabOTON MPUOOPOB U 00OPYI0BAHMUS,
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 pabomul o00yuarOWUUCS OO0NdCeH YMems.! TUIAHUPOBATH H
BBITIOJIHATh ~ DKCIIEPUMEHTHI 1O  OMNPEJCIICHHUIO TOBEPXHOCTHOTO  HATSHKCHMS
BOJIbL, IPUMEHSTh TOJYYCHHBIC 3HAHUS MO (PU3MKe IJisi OOBSICHEHUS HAOIIOAEMbIX
SBJICHUI, TPOU3BOJUTHL MaTEMaTHUYECKyl0 OOpabOTKy TOJYyYEHHBIX pPE3yJIbTaTOB
AKCIEPUMEHTA U MOTPEMTHOCTEN N3MEPEHUS.

Teopusa

Monekynapl  TOBEPXHOCTHOTO  CIOS  SKUJKOCTH  00JIalaloT  U30BITKOM
MOTEHIUATIBLHOM SHEPTUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIIUXCSI BHYTPU
xuakoctu. Kak u mobas MexaHWuyeckasi CUcTemMa, TOBEPXHOCTHBIM CIION KUJIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS 3TON
SHEPIUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIOIIaJb  CBOOOJHON IMOBEPXHOCTH JKHIKOCTH S Ha
BenMunuHy AS:

A =06AS.

KoadgduurenT npomopnuoHaJIbHOCTH 6  Has3bIBaeTcsa KO3 UIMEeHTOM
MMOBEPXHOCTHOTO HATSKEHUS JAaHHOM KUIKOCTU. V3 mpuBeneHHo# Bhimie HopMyIibl
BUJIHO, YTO OH YHCJICHHO PaBEH CUJIE TTOBEPXHOCTHOTO HATshKeHUs F, neficTByromei
Ha CAWHUIY JJIMHBI JIMHUM, OTPAaHUYMBAIONIEH KaKyr-1HOO0 YacTb CBOOOHOMN
MMOBEPXHOCTH KUIKOCTHU:

F n kA
=5 i ‘r
21 z
[ToBepXHOCTHOE HATSIKEHUE KUJIKOCTH 3aBUCUT OT MPUPOJIBI |
| = 1!
TPaHUYHBIX CPEJ U TEMIIEPATYPhI JKUIKOCTH. = & N )
HOBerHOCTHOG HaTsAKCHUC MOKHO OIIPCACIINTD
pa3indHbIMU MCTOAdaMM: MCTOAOM OTpPbIBA KalliCjlb W MCTOIOM
IOOHATHA ) XKUAKOCTH B KAITMJLJIAPC.

1) Meton oTpbiBa Kamneb.
Jns u3MepeHusi 3TUM METOJO0M COOMparoT YCTAaHOBKY IO &
PHUCYHKY.
HanuBatoT DUCTUIIMPOBAHHYIO WJIM XOPOIIO MPOKUMSYEHHYIO BOJAY U C
MOMOIIIBI0O KpaHa peryJupyroT €€ BbITeKaHHWE TaK, 4YTOObl BOJia OTACIIBHBIMU
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KalUISIMH  T1aJlajla B TOJCTaBJICHHBIN cTakaH. /[ Kamim >KUIKOCTH B MOMEHT e
OTpbIBa OT KOHIIa TpyOKku cwioi F Oyaer Bec karmu:  F = mg;

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

_mg Mg

OTtcrona o = d,, WIN © = nd,,
riae M — macca BhUIMBIIEHCS BOBI, § — YCKOPEHHUE CBOOOIHOTO TaJIeHUsI, N — YHCIIO
Karejb BoJbl, d,, ,— BHYTPEHHUI IHaMeTP CTEKIITHHON TPYOKH.
2) MeTo 1 TOTHATHS JKUKOCTH B KaITUILISAPE. _

[Ipn w3MepeHuU, KaNWUIPHYIO TPYOKY OITyCKAarOT B
CTakaH C BOJOW U HU3MEPSAIOT BBICOTY MOJHATUS BOJABI B
kanuuisipe. JKuAKoCTh MOJAHUMAETCA B KanwUIsipe 0 TeX Iop,
MOKAa CHUJIa NOBEPXHOCTHOTO HATSKEHUs He ypaBHOBEeCHT cuiy | N

TSDKECTH, ICUCTBYIOIIYIO Ha TTOHSTYIO BOJY:

F = Fm}mc’
prd®hg
ond= 4 -
phgd -
Otcrona =", .,

rJiec p— IUIOTHOCTh JKUAKOCTH, § — MOJYJIb YCKOPEHHs CBOOOJHOTO majacHus, h -
BBICOTA TIOTHATHS KUIKOCTH B Kammunispe, d — quaMeTp Kanmnisapa.

XOJA PABOTHBI
| cnocod: kanenvhwiit
IIpogeccuonanvro-opuenmupogantule 3a0aHU.
1. PaccmoTpeThb HIKajbl U3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JCJIECHNUS.
2. Onpenenuth Maccy mycroro crakana 1o 0,01 r.
3. U3meputrh BHYTpEeHHUN JAWAMETP CTEKISHHOW TPYOKHA IITaHTEHIMPKYJIEM.
Beruncnuth nuametp meiiku karmud,, . = 0,9 d.
4. CoOpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTh MPUOOpP TakK, YTOOBI CTEKIJISTHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIIBbHA.
5. 3aKpbITh KpaH, HAMUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCSA, 4TOOBI U3
TpyOKHU BOJIa BbITeKaa oTAeIbHBIMU KarisiMu (30 — 40 kanenb B MUHYTY).
6. [loacTaBuTh Mo TPYOKY MyCTOM cTakaH U oTcuuTath B 100 Kamens.
7. Onpenenutb Maccy cTakaHa ¢ BOJIOM, BBIYMCIUTh MacCy BOJIbI
ms;=m,—mjy.
8. BeruncnuTh MoBEpXHOCTHOE HATSKEHUE BOJIBI 110 opMyIie:

mg
0= .
nzd Ui.K.
9. Berauciute OTHOCHUTCIIbHYIO ITOT'PCIITHOCTD I/I3MepeHI/Iﬁ 110 (1)OpMyJ'ICZ
| O ~ O pmaba |
o=—" — -100%.
O mabn
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10. Pe3ynbTaThl U13MEpeHMid U BEIUMCICHUN 3aKucaTh B TaOIUILY:

= Kosgpuuuent
o
o g ) MOBEPXHOCTHOTO &=
e | = o < = Z = P g A
e | = £ e = s = = = HATS)KEHU S =5
S| Eg| 8 | = 5 = S 3 Om 3 3
z | 2 S| Z = 5 = | 3 = S I
= < = ~ = = S5 = o
= = = S = =9 = 2= = .
s < = :% 2 z == 5 E = = = = Eg“@
2 | 82|53 58 2| 8z | 22 |82 |I% g E
S5 2% 2| 5| eF| EE2 |S5e | &% = £
o = S
= s = > = § 3¢ o
M S

Il cioco6: kanunnapnwii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMOTpeTh MIKAJIbl H3MEPUTENIBHBIX TPUOOPOB, OMPEICTUTH LICHY JCICHHUS.
2. I3meputh TuaMeTp Kanuuisipa MTaHTeHIIUPKYJIIEM.
3. CobpaTh yCTaHOBKY MO PUCYHKY. ONMYyCTUTh KaWUISP B BOJIY U U3MEPUTH BBICOTY
e€ MOJIHATUS B Kanuyuiape (JIMHEMKOI) HaJl TOBEPXHOCTHIO BOJIBI B CTAKAHE.

phgd
4. BeIYuCcaUTh TOBEPXHOCTHOE HATSKEHUE BOJIBI 10 hopMmylie: 6= T .
5. CpaBHUTH pE3yNbTaThl U3MEPEHHUN C TAaOJWYHBIM 3HAYECHUEM IOBEPXHOCTHOTO
HATSDKEHUS U ONIPEIAEIIUTE OTHOCUTENILHYIO IOIPEIIHOCTb.

6. Pe3ynpTaThl U3MEpEHUI 1 BBIYMCICHUH 3alicaTh B TAOIHILY:
Koa¢puuuent
MOBEPXHOCTHOI'O
HATSIKEHHU S

w

KalWUIAPHOMA

3

ONBITHBIH
o, H/m

Ne
onbITA
JAunamerp kaHaja
TPYOKH
d’ M
BricoTa moabema
BOJIbI B KaNMJLIsSIpe
h, “
I1s1ioTHOCTH BOABI
P, KI/M
Oragas H/M
OTHoOCUTEIbLHAA
NMOrpPelHOCTh

TAOJUYHBIN

7. CpaBHHUTBH pe3yJbTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
YTto Takoe NOBEPXHOCTHOE HATSKEHUE?
Kak u rae npuMeHseTcs: TOBEpXHOCTHOE HATSKEHHUE.
Ha uTo neicTByeT cria mOBEpXHOCTHOTO HATSKEHUS M KaK OHA HaIlpaBJIeHA?
[ToueMy NOBEPXHOCTHOE HATSKEHNE 3aBUCHUT OT BUJIA JKUJIKOCTH?
N300pa3uth Ha pUCYHKE MOJIEKYIY KUIKOCTH HAa TOBEPXHOCTH TBEPAOIO Tela

IUIA CIy4dasi CMAaYMBaHUA U HE CMAUYMBaHUs. Y Ka3aTh KPAEBOU YTrOJL.
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6. Uro Takoe kamuuiap? WM300pa3uth >KUAKOCTH B KamMWUISApe IS CiIydas
CMa4yuBaHUs U HE CMAaYMBaHMS.
7. Tlouyemy >KMIKOCTH MCIIApSIIOTCS JIETYE, YEM TBEpAbIE Tea?

JIABOPATOPHAS PABOTA NeS

Has3zeanue navopamopnou pabomui: «A3yuyenue 3akona Oma Ajs1 y4acTKa nenu
NPH N0CJIeJ0BATEJIbHOM COeIMHEHUH NPOBOAHUKOB.

Ilenv pabomoer: HAyIUTHCS COCAMHITH MOTPEOUTENH Pa3IUYHBIMH CHOCO0aMHU,
ONBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Oobopyooeanue: WCTOUHHUK DIIEKTPUYECKONW DHEPIUU, PE3UCTOPBI, aMIIEPMETP,
BOJIbTMETP, PEOCTAT MOJI3YHKOBBIH, K04, COEAMHUTEIBHBIE TPOBOIA.

Pesyabrartsi:

Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenHmuposannoe
cooepoicanue).

— TIK 2.4. OcymiecTBiATh KOHTPOJIb 32 pabOTON MPUOOPOB U 0OOPYI0BAHMS,
MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  oxonuanuu pabomwvl obyuarowulica O001HCeH yMemyb: COCTABIATH
AJIEKTPUYECKHUE IICTH, IUIAHUPOBATh W TMPOBOJUTH HW3MEPEHHS  Pa3IMIHBIMH
WU3MEPUTEIbHBIMA  TPUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUUECKUXIICTICH TPH Pa3IMYHBIX CIMOCO0AaX COEAMHEHUS TOTpeOuTeNeld W
HMCTOYHUKOB DJIGKTPUYECKOTO TOKa, MPOM3BOJAUTH MAaTEeMaTHUECKyl0 00paboTKy
MOJIyYEHHBIX PE3yJbTATOB JKCIEPUMEHTA U TMOTPENTHOCTEW; pellaTh 3ajaud Ha
OTpe/IeTICHUE CUJIBI TOKA C MCTIOJIb30BaHMEM 3aKOHOB OMa /i y4acTKa LeTH.

Teopus
DJIEKTPUYECKUN TOK — YIOPSAJOYEHHOE JBHXKEHUE 3apsUKEHHBIX YacTUL. [lis
TOrO0 4TOOBI B TNPOBOAHUKE BCE BpEMsSl MPOTEKad BJIEKTPUUYECKUA TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IOCTOSTHHOE JJIEKTPUYECKOE I0JIE C TMOMOIIbIO
HMCTOYHUKA TOKA.
OCHOBHBIMM ~ XapaKTEPUCTUKAMHU DJIEKTPUYECKOTO TOKa B LENH SBISIOTCSA
HalpsOKEHUE, CHJIa  TOKA, CONPOTUBICHHE. 3aBHUCUMOCTh  MEXAY OTUMH
XapaKTEPUCTHKAaMU yCTAHABIMBAET 3aKOH OMa:

U

= —.

R
[ToTpebuTenu dSAEKTPUUYECKONW DJHEPTUM — DJICKTPUYECKUE JIAMIIOYKH,
AJIEKTPOHArPEeBATEbHBIC MPUOOPHI, MPOBOIA U T. M. — O0JANAIOT OMPECICHHBIM
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CONPOTHUBJIIEHUEM, I[IO3TOMY HMX YacTO HAa3bIBAIOT  «IPOBOJHUKAMUY»  WJIU
pe3ucTopamu.

OOBIYHO dJIEKTpUYECKass I1eMb COCTOUT U3 HECKOJbKHX PE3UCTOPOB,
COCIMHEHHBIX TOCJIEOBATENbHO, MapaieNbHO WK cMmenaHHo. ComnpoTUBIECHUE
ATOTO PE3UCTOPa HA3bIBAIOT DKBHUBAJICHTHBIM OOIIEMY CONMPOTUBICHUIO HECKOIBKUX
PE3UCTOPOB, 0OPA3YIOMIMX IIETIb.

CxeMa TMOCJIEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJIEAYIOIIUM

o0Opazom:
R1

R2
R3

[Tpu mocnenoBaTeIbHOM COEIMHEHUM BCE BXOISALIME B HErO IPOBOJHUKU
COEIUHSIOTCA ApPYr 3a JAPYrom, T.€. KOHEI] MEpPBOr0 NPOBOJHUKA COEAUHSETCS C
Ha4yaJioM BTOPOTO.

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

I=1 1= I 2-
o Ecnum yepes oguH mpoBOAHHUK MPOTEKAET TOK, TO OH MPOTEKAET U Uepe3 BCe
ocTaJbHbIC.
o Ecnum xots 651 HAa OTHOM MTPOBOJAHHUKE OTCYTCTBYET TOK, TO OH 00SI3aTEIIBHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mnocnenoBaTeNbHOM COEAMHEHUHM CONPOTHBICHUN pPE3yJbTUPYIOLIEE
HaIpsDKEHUE paBHO CyMMeE HalpsDKEHUH Ha ydyacTKax:

U=U 1 + Uz.

Pesynprupyromee  COMpPOTHBICHHWE  TOCIEAOBATEIBHO  COCIMHEHHBIX

NOTpeOuTENel paBHO CyMME CONPOTHUBIICHHUI MOTPEeOUTENEH:

R = R; +R,.
ConpoTuBjeHUE neru R, COCTOSIIIEH 13 N OJMHAKOBBIX JIaMIl,
conpotuBicHUEM R4 Kaxkias, B N pa3 OOJIbIIIEe COMMPOTUBIICHUS OJTHOMN JTaMIIbI:
R = Ry * n.

X0 PABOTHBI
1. CocTaBUTh IAEKTPUUECKYIO LEMb MO CXEME:

-t

A R1R2R3 B

I

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
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2. PaccMOTpeTh IIKaJIbl M3MEPUTENbHBIX TPUOOPOB, ONPEACTUTD LIEHY JEJICHUS.

3. IIpoBepuTh ANEKTPUUYECKYIO II€Mb, IIeNb 3aMKHYTh U MU3MEPUTH HAIPSKEHUS Ha
KaXIoM pesuctope. s 3TOro MNPUKOCHYTHCS HAKOHEUYHHUKAMHU TPOBOJIOB,
NPUCOETUHEHHBIX K 3aKMMaM BOJIBTMETP K KJIEMMaM KaXKJJ0T0 pe3ucTopa.

4. VI3aMepuTh HanpspKEHHE Ha KOHIIAX BCeW Tpymibl pe3uctopoB (ydactok AB), menb

Pa30MKHYTb.
5.1Iposeputh coOoTHOMEHUS (U = Upaeu ;Upace = Uz + Uz + Us) 1 cienats BBIBOA.
6. Brrancants oO1ee COTIPOTUBJICHUE MIPOBOJTHUKOB, COE€TUHEHHBIX

M0CJICIOBATEIBHO, Pa3IMYHBIMU CIIOCOOAMHU:
_u _
Rioow = % U R = R1+ R+ R3

U
7. Ilo ¢opmyne | = o BBIUHCIINTh CUIy TOKa. CpaBHHUTH €€ C MOKa3aHUEM

200wy

aMIIEpMETpa U CIAEIATh BBIBO/I.
8. Pe3ynbTarhl n3MepeHni U BRIYUCICHUH 3aMucaTh B TAOJIHILY.

ConporuBienne Hanpsizkenue Cuia Toka
= =
= = = = =]
o o o th Og mh m— mh E.: = <— <— <~ <§ 1
S of & g S S 1353 g = = | | =2 g 8
r | >

9. CpaBHUTH pe3ynbTaThl H3MEPEHUHN U ClIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:

1. Kak BKJIIOYCHBIBBIKJIIOYATENb, Oarapeiika © JIaMIoyka B KapMaHHOM
donapuxe? N306pazute cxemy.

2. V300pa3uth  yd4acTOK ILENMH  COJACPKAIIMKA  JIaMIIbI,  COEAUHEHHBIX
nocJieoBaTeNbHO. [' 1€ MPUMEHSIOTCS TaKue CXEMBbI?

3. Tloka3arp Ha cxeme, KaK MOJKIIOYUTH aMIIEPMETP U BOJBTMETP K PE3UCTOPY.
Kak M0O>XHO omnpeIeIuTh CONMPOTUBIICHUE PE3UCTOPA MO UX MOKa3aHUAM?

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomoer: «A3ydenune 3akoHa Oma JJi y4yacTKa umenu
NPy NAPALIeTbHOM COeJHHEHNUH ITPOBOIHUKOB.

Ilenvy padomwr: HAyuWUTbCS COENUMHATH MOTPEOUTENM PA3JIMYHBIMHU CIOCOOaMH,
OTBITHBIM IMMYTEM MPOBEPUTH 3aK0H OMa.

Obopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,
BOJITMETP, PEOCTAT MOJ3YHKOBBIH, KIIIOY, COEIUHUTEIIbHBIEC TPOBOIA.

Pe3yabTarthl:
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Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— TIK 2.4. OcymiecTBasTh KOHTPOJIb 32 paboTOM MPUOOPOB U 000PYAOBAHNS,
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 oOyuarOWUUCA OOJNXCEH YMemb. COCTaBIATH
ANEKTPUUECKHE 1IN,  IUIAaHUPOBAThb M TPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
U3MEPUTETbHBIMU  MIpHOOpaMu  (amMrepMeTp, BOJBTMETP), MPOU3BOAUTH pPacyeT
AIIEKTPUUECKUXIICTICH TPH Pa3IMYHBIX CINOCO0aX COEAMHEHUs TMOTpeOuTeNeld Hu
HMCTOYHUKOB DJIEKTPUYECKOTO TOKa, TMPOU3BOJUTH MAaTEeMaTHUYECKyl0 00paboTKy
MOJIYYEHHBIX PE3YyJIbTATOB SKCIEPUMEHTAa W TMOTPEIIHOCTEH W3MEPEHMS; PEIlaTh
3a/layu Ha OMNpPEACIICHUE CUJIbl TOKAa C MCHOJIb30BaHMEM 3aKOHOB Oma sl ydyacTka
LIETIH.

Teopus

DIIEKTPUYECKANA TOK — YIOPSAOYEHHOE IBH)KCHHUE 3apsDKEHHBIX dacTUl. [lis
TOrO 4YTOOBI B TNPOBOJAHUKE BCE BPEMs MPOTEKAJd 3JIEKTPUUYECKUU TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IOCTOSTHHOE 3JEKTPUYECKOE I0JIE C MOMOIIBIO
HMCTOYHUKA TOKA.

OCHOBHBIMM XapaKTEPUCTUKAMHU DJIEKTPUYECKOIO TOKA B LEMHU SBISIOTCS
HaIIpsKEHUE, CUIIa TOKA, COIPOTUBIICHUE.
3aBUCUMOCTB MEXy 3TUMH XapaKTEPUCTUKAMH YCTaHABIIMBAET 3aKoH OMa:

=2

R
[loTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUYECKHE JIAMITOYKH,
AJIEKTpOHArpeBaTesibHble NMPUOOpPHI, MPOBOJA U T. M. — O0JIAJAIOT ONpeAeICHHBIM
CONPOTUBJIECHUEM, TO3TOMY HX YacTO Ha3bIBAIOT  «IPOBOJHUKAMHU»  WJIU

pE3UCTOpaMH.
Cxema mapajuieIbHOTO COSTUHEHHS IIPOBOTHUKOB BBITIISANT CJICIYIOIIAM 00pa3oM:

O P &

Rl R2 R3

IIpn mapamiesbHOM COEIMHEHUHM BCE BXOISIIME B HErO0 NPOBOAHUKU OJHUM
CBOMM KOHIOM IPUCOEAUHSIOTCA K OJHOM TOYKE Lenu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.

Cuia TOKa B HEpa3BETBIEHHOW YacTH LENM paBHA CyMME CHJI TOKa B
OTJENbHBIX MapajljIeIbHO COSAMHEHHBIX MPOBOAHMKAX. OO0 3TOM CBHUIETEIbCTBYIOT
[IOKa3aHUs aMIIEPMETPOB:
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I=1,+ I,.

Eciau BBIKpYTUTH OJHY JamIly, TO Apyras Jamia IpoJoJbKaeT TropeTh. ITO
CBOMCTBO MCHOJIB3YIOT Il TOJKIIOYCHUS OBITOBBIX NPUOOPOB B IOMEIICHHH.
Hanpsbkenue Ha yyactke nenu AB M Ha KOHIIaX BceX MapajuielIbHO COEAMHEHHBIX
MIPOBOJIHUKOB OJIHO U TO ¥K€: U=U,=U,.

OO611ee COMPOTUBIICHHUE 1IEMHU MPH MapaAJICIFHOM COCIMHEHUU ITPOBOJHHUKOB
ompeenseTcs mo hopmyiie:

1 1 1
—_—= — 4 —
R R, R,
CormnpoTuBIieHHE nenu R, COCTOSIIIIEN 13 N OAMHAKOBBIX JIaMII,
conpoTuBicHUEM R4 Kaxkjas, B N pa3 MEHbBIIE COMPOTUBIICHUS OJTHOU JIAMIIbI:

R=15%
n
BO BCEX Cﬂyqaﬂx, Koraa HY)KHO HE3aBUCHUMOC BKJIIOUCHHUC W BBIKJIIOYCHUC
BHGKTpI/I‘-ICCKI/IX HpI/I60pOB B I[CIINH, I/ICHOJ'IB?)YIOT HapaHHeHBHOC COCIANHCHUC
AJIEKTPUICCKUX YCTPOHCTB. VIMEHHO Tmapa/IebHBIM 00pa3oM yCTaHABIIMBAIOT
p03eTKI/I B KBapTI/Ian. TaKoe IIOAKIKUYCHUC TII03BOJISIET BKIIKOYATH pa3HI/IqHBIC
HpH60pI>I B CCTH COBCpHIeHHO HC3aBUCHUMO L[pyr oT ,Z[pyI‘a, 51 HpI/I BBIXOJIC UX CTpOH
OJIHOI'O U3 HHUX 3TO HEC BJIMACT HA pa60Ty OCTAJIBHBIX.
OCHOBHBIG 0C06GHHOCTI/I:
. BKJ’IIO‘-IGHI/IC I/I/HJII/I BBIKJIIFOUCHHUC OI[HOﬁ HarpyaKH HC MCcHIAcCT pa60Te
OCTaJIbHBIX.
o Bce Harpy3ku paboTaroT mpy 0JTHOM HAIPSHKCHUH.

X0 PABOTHBI
1. CocTaBUTH 3IEKTPUUECKYIO LIENb IO CXEME

|

R1

AR,B
,

(=
=4

IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:

2. PaccMOTpeTh MIKambl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY CTICHUS.

3. TIpoBepuTh AIEKTPHUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTH HAIpPsHKEHUE Ha
y4yacTke AB U cUily TOKa B LIETH.

4. IlepexyIt0YnTh aMIIEpPMETP U3 MaruCTPaJId B Ty WIM UHYIO BETBb U UBMEPUTH CHITY
TOKa B KOKJIOM PE3UCTOPE.

3. lIpoBeputh COOTHOMICHUS [ yocy = 1y + Io + I3t 5y = I pycq , CHIETATD BBIBOJ.

6. Beruucnuth o0IIee COMPOTHUBICHHE MPOBOJHUKOB, COCAUHEHHBIX MapauieIbHO,

Pa3TUYHBIMU CTIOCOOAMH:

U 1 1 1 1
R = 4By = —+ + —,
Tou Il Rousy R Ry Rs
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RiR2R3
R0 = RR, + RyR; + RRs *
/. Beruucouts Hanpsokenue mo popmyne Up,eq = | * Rioq. CpaBHUTB €10 C
MOKa3aHWEM BOJIbTMETpPA U CAENATh BBIBOJ.
8. Pe3ynbTaThl U3MEpEeHHii U BBIYMCICHU 3alUCcaTh B TaOJIHILY.

T.C.

ConporuBjieHune Hanpsizkenue Cuia Toka
= |z |z & |8 @ | e < | «
SR =R e e e e e A N A s SRR
v B o ¢ |D|D|D| 2 = | === | & =
@ @ @ N —~ - _ -
¥ | >

9. CpaBHUTH pe3yNbTaThl U3MEPEHUH U ClIENATh BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Jlng ocelleHus TpaMBallHOTO BaroHa vcnodib3yercsa 10 mamil, paccuMTaHHBIX
Ha Hanpspkenue 120 B.  Kak BxmoueHsl 3t jamnbl? Hanpsbkenue B
TpamBaitHou cetu 600 B.

2. W300pa3uTh y4yacTOK LIEMH COJEPIKAIIMIA JTAMITbI, COeTMHEHHBIX MapalIeIbHO.
['ne mpuMeHSIOTCS TAKUE CXEMBI?

3. Bocemb pe3ucCTOpPOB COECOMHWIM 1O [IBa TOCIEAOBATEIBHO B YETHIPE
napasuiesibHble BeTBU. HauepTuth cxemy coeuHeHHUs.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue naovopamopnou paoomer: «Onpenenenue IAC U BHYTpPeHHeEro
CONMPOTHUBJIEHUS UCTOYHUKA HATPSIKEHUSD.

Ilenv paoomer: Hayuuthes onpenenars IJIC U BHYTpEeHHEE CONPOTUBIICHUE
HMCTOYHHMKA TOKA.

Obopyoosanue: aMrepmeTp, BOJBTMETP, HUCTOYHUK DJJIEKTPUYECKOW DSHEPTUH,
peocTar, K04, COeIMHUTENIbHBIE TIPOBO/A.
Pe3yabTarthi:

Dopmupyemoie 971eMEeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 2.4. OcymiecTBasTh KOHTPOJIb 32 paboTOM MPUOOPOB U 0OOPYAOBAHUS,
Memanpeomentnule:
— MPII 01, MPIT 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHuule:
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— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okowyanuu pabomvl obyuarowulica OONXHCEH yMemb: COCTABISThH
AIIEKTPUYECKHE IIeTH,  IUIAHUPOBATh M BBIMOJNHATH HM3MEPEHHS  Pa3IUuYHBIMU
M3MEPUTEIbHBIMU npubopamu (ammepmerTp, BOJIETMETD), POU3BOIUTH
MaTeMaTHYeCKyl0  00paOOTKy  TMOJYyYeHHBIX  pe3yJdbTaTOB  AKCIEpPUMEHTa H
MOTPEITHOCTEN W3MEpEeHHs;  pellaTh 33Jadd Ha ONpENeJCHHUE CHIIbl TOKa C
UCMOJIb30BaHNEM 3aKOHOB OMa I y4acTKa LEeTH U MOJIHOM 1IeTH.

Teopus

Bo3HHMKHOBEHHE PAa3HOCTU MOTEHIMAJIOB Ha IMOJIOCAX JHOOO0r0 UCTOYHHMKA TOKA
ABJISIETCSL  PE3YyJbTATOM pAa3JEICHUs B HEM IIOJIOKUTENBHBIX M OTPHUIATENIBHBIX
3apsAA0B. OTO pa3felieHue NpoucXoAuT Ornaromapss paboTe, COBepIIaeMOi
CTOpoHHUMHU cuinamMd. CTOpOHHME CWIBI — CHIBL, JCHCTBYIOLIME IIPOTUB
AJIEKTPUYECKOTO MOJsI M BBINOJHSIOMME paboTy 3a CU€T Kakou-ubO HSHEprum,
ITOJABEIEHHON U3BHE.

Benuuuna, uzMmepsemas pabOTOH, COBEPIIAEMON CTOPOHHUMHU CHJIAMH MpU
MEePEMENICHUN E€IUHULBI TOJIOKUTEIBHOIO 3apsJa BHYTPUM HCTOYHMKA TOKa,
Ha3bIBAETCS JIEKTPOABMKYLIEH CHIlbl ucTOuHKKa ToKa (DC— &, B).

Ecin wenb pa3oMkHyTa, TO paboTa CTOPOHHMX CHJI IPEBpALIAeTCs B
MOTEHIMANbHYIO D3HEpPrul0 HCTOYHMKA TOKa. Ilpu 3amkHyTOMl 1enu 3t1a
NOTEHLMAIbHAsL 3HEPIHUsl pacXoAyeTcs Ha paboTy MO NEPEeMEUICHUIO 3apsioB BO
BHEUIHEW 1Ilemu C compoTuBieHHEM R W BO BHYTpEeHHEH dYacTh LENU C
CONPOTHUBJICHUEM I,

e =IR+1Ir,
T.€. & U I MOXKHO OIIPENIEIINUTD ONBITHBIM ITyTEM.

X0 PABOTHI
1. CocTaBUTB IEKTPUUECKYIO LIEMb MO0 CXEME:

IIpogeccuonanono-opuenmuposantule 3a0aHU.

2. PaccMOTpeTh MIKaibl aMIiepMeTpa U BOJIBTMETPA, ONIPEACTUTD IIEHY JIeTICHUS.

3. [IpoBeputs 11€Mb, 3aMKHYTh KJTFOU, MOJB3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIIYIO HECKOJbKUM JECIEHUSM IIKaibl amrepMmerpa. CHATh MOKa3aHUs
BOJIbTMETPA U amIiepMeTpa. Pa3oMKHYTh LIEb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHsSI CONMPOTUBJICHUE LIENH MPU TOMOIIU PEocTaTa.

U
5. BBIUKCINUTE BHEITHUE COMPOTHBJIEHHE IIETTH, UCITOB3ys 3akoH Oma: R = T

6. Pe3ynbTaThl M3MEpeHU MoACTaBUTh B ypaBHenue ¢ = U + Ir, onpenenuts € u I,
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pemas CHCTEMbl YPAaBHEHUM:

e =U+Ir, {Eg:U2+|2r, e =Us+Iar,
:U2+|2r; :U3+|3r; :U1+|1r.
_U,-U; __ Uz-U _ U-U;

= 2 —1lp= —3"-2 — Y17Ys

-1, I, — I l3— 1,
— Upli—Ujly | Uslp-Uply  _ Uils—Usly

i1, I2—13 l3—1y
7. Pa3OMKHyTI) OCrlb WU HU3MCPUTDL HAIIPAKCHUC U(mym Ha 3aXKNUMaxX HCTOYHHKA
3JIEKTPHYECKOM SHEPIMHU NP PA30MKHYTOH BHEIIHEH 1IETH.
8. Bce pe3ynbTaThl H3MEPEHHUIl ¥ BBIYMCIICHUH 3amicaTh B TAOIHILY.
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9. CpaBHUTH pe3yabTaThl U3MEPEHUH U ClIETaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UTto Takoe BHEUIHSSA U BHYTPEHHSS 4acTH lenu? YKa3aTh Ha pUCYHKE.
UTO Takoe CTOPOHHUE CHJIBI?
3. Tlouemy moka3aHus BOJIbTMETpPA NMPU PA30OMKHYTOM M 3aMKHYTOM KJTFOUE
pa3InyHbI?
Yro nazeiBaetcsa DJ1C?
UTto Takoe BHyTpEHHEE U BHEITHEE COMPOTUBJICHUE 1IN ?

N =

o s

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pabomot: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJIMBAHUS U MOLIIHOCTH, MOTPeOIsIeMOM JIaMIIOi».

Ilenv padomer: wccnenoBaTh 3aBUCUMOCTh MOIIHOCTH TOKa OT HAMpSKEHUS H
HAYUYUTHCS ONPEACIATh TEMIIEPATYPY HUTHU JIAMIIbl HAKAJIUBAHUS.

Oobopyoosanue: AJIEKTpUYECKasl JlaMIla, MCTOYHHUK BJIEKTPUUECKOTO TOKa,
aMIIepMETpP, BOJBTMETP, PEOCTAT TOJI3YHKOBBINA, KIIIOY, COCAUHUTEIHHBIC
MPOBO/IA.
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Pesyabrartsl:
Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenmupoganmnoe
cooepoicanue).

— TIK 2.4. OcymiecTBasTh KOHTPOJIb 3a paboTOH IPUOOPOB U 00OPYAOBAHUS,
MemanpeomemHule:

— 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;

— [Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl oOyuarOWUUCE OOJNXCEH YMemb. COCTaBIATH
ANEKTPUYECKHUE LEMU,IJIAHUPOBATh W BBINOJHATH SKCHEPUMEHTHl C MOMOUIBIO
Pa3IMYHBIX HW3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), TMPOU3BOIUTH
MaTEeMaTUYECKyl0  OOpa0OTKy  IOJIYYEHHBIX  PE3yJbTAaTOB  JKCIEPUMEHTa U
TOTPEIIHOCTEN.

Teopusa

Jlamna HakanMBaHUS MPU BKIIOYEHHH paOOTAET B HKCTPEMAJBbHBIX YCIOBHSIX
IpU TOKaX, KOTOPbIE MPEBBIIAIOT HOMUHAJIBHBINA, YTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTHU HaKajla U MPEXIEBPEMEHHOMY BBIXO/Y JIAMIIbI U3 CTPOsI, 0COOEHHO MPHU
MPEBBIIICHUSX HAMIPSHKEHUS B TUTAIOILEH CETH.

[Ipn npoaomkuTeNbHON padOTe JIaMIlbl HAaKaJWBaHUS €€ HUTh Hakaja O]
BO3JICWCTBHEM  BBICOKOW TeMIepaTypbl HarpeBa IOCTEIEHHO HCIapsieTcs,
YMEHBIIASICh B JIMaMETpe, pBeTcs (meperopaer). Uem BbIle Temrmeparypa HarpeBa
HUTH Hakama, TeM OoJjbllle cBeTa u3inydaeT jamna. [Ipuw 3TOM HHTEHCHBHEE
IPOTEKAaeT NPOLECC HCHAPEHUs HUTH, U COKPAILlAeTCsl CPOK CIYXObl JamIibl.
[TosToMy nns naMn HakaJuBaHUSl yCTAaHABIMBAETCS Takasi TeMIlepaTypa Hakala
HUTH, TpU KOTOpOW obOecrneyuBaeTcss HEoOXOoAuMas CBETOOTAaya JIaMIlbl |
oTpesieNieHHas! MPOIOJKUTENIBHOCTh €€ CITYKOBbI.

C To4YKM 3peHus KJIaCCUYeCKOU 3JIEKTPOHHON Teopuu JBa pakTopa: 1) yuactue
AJIEKTPOHOB B XAOTUYECKOM JIBMXKEHHMM (HApsAy C HaIpaBJICHHBIM) U 2) HAJIUYUE
COYIApEeHUI 3JIEKTPOTENl ¢ MIOHAMU KPUCTAINIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUYECKOE COMTPOTUBIIEHUE MTPOBOJIHUKA JIEKTPpUUECKOMY TOKY. C yBeTUYeHUEM
TEMIIEpaTypbl BO3PAcTaeT CKOPOCTh XAOTUYECKOIO JBUMKEHHUSA, a TaKXKe YHUCIO
COYJApeHUil 3JEKTPOHOB, YTO JIOJDKHO NPHUBECTH K YBEJIMYEHUIO CONPOTHUBICHHS
MPOBOJIHUKA. DKCIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO JUIsl METAJUIOB YBEJIMYEHHUE
COMPOTHUBJICHUS C TEMIIEPATYPO BbIpaXKaeTCsl 3aBUCUMOCTBIO:

R; = Ry(1 + at)

rie R, — comporuBieHne mnpoBoAaHuka npu Temmneparype 0 °C, R, —
CONPOTHUBJICHUE MPOBOJAHUKA MPU TeMIepaTrype t, o — TEpMHUUECKUH KOIPPUIUEHT
COMPOTHUBJICHUSI JAHHOTO METajla, OH TOKAa3bIBA€T Ha KaKyl YacTh H3MEHSETCS
CONPOTHUBJIEHUE MTPOBOJAHUKA MpU HarpeBe ero Ha 1 °C. Y 4KhCThIX METAJIJIOB MOPSIAKA
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1073 , V CIUIaBOB MeHblIe. Y BoJibpama, U3 KOTOPOTO H3TOTOBJIIEHA HUTH

rpasyc
ucciexyeMoit namnsl 4,8-1073 =

TemmepaTypy pacKaJ€éHHOW HUTH, MOXKHO ompenenuTs mno (opmynel =
Rr —Ro " .
TR, ' GO WM3BECTHBL €€ CONPOTUBICHHE R, mpu »3TOil Temmeparype u
conpotusieHue HUTH RO npu temnepatype 0 °C:

MOIIHOCTP TOKa — BEIUYHMHA, XapaKTEpHU3YyIollass, C KAaKOM CKOPOCTHIO
coBepIaerca padoTa ToKa.

[Ipu 3aMbIKaHUU 3JIEKTPUYECKOW LENU HAa €€ y4acTKe C CONpPOTHBIEHUEM R,
tokoM |, Hanpspkennem Ha koHax U mpowmsBoautces padbora A

A=1Ut=I’Rt= U?Zt .

BenuunHa, paBHas OTHOLIEHHIO pabOThI TOKa KO BPEMEHH, 32 KOTOPOE OHa

COBEPIIAETCS, HA3bIBAETCS MOLTHOCTHIO P

p= 4.

U
Crenosarensrao, P=1U = I°R = =

3aBucuMocTh P oT U MOXKHO ucCCIe10BaTh SKCIEPUMEHTAIIBHO.
Pabota snextpuueckoro Toka B CU Bbipaxaercs B KOYIsIX ([[X), MOIIIHOCTH
— B BarTax (B1).

X0 PABOTHBI
1. CocTaBUTh NEKTPUYECKYIO LIETIH IO CXEME:

of= ¢

IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUSL:

2. PaccMOTpeTh MIKambl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIIUTD IIEHY CTICHUS.

3. IlpoBeputh 1elb, 3aMKHYTh KIIOY, TOJB3YSACh pPEOCTATOM, YCTaHOBHUTH
HavMEHbIIIee 3HaUeHue HarnpsbkeHus. CHITh TOKa3aHUs BOJIBTMETPA U aMIlepMeTpa.
PazomMKkHyTH 1iETIB.

4. TlocteneHHO BBIBOJASI PEOCTaTa, CHATH HECKOJBKO Pa3 MOKAa3aHHs amIepMerpa u
BOJIbTMETpPA.3HAYCHUS CHJIBI TOKA BHIOMPAIOT TAKUMHU, NMPU KOTOPBIX HUTH JIAMITBI HE
CBETHUTCS, CBETUTCS] KPACHOBATHIM IIBETOM U CBETUTCSI C MAKCUMAJIBHOU SIPKOCTBIO.

5. Jlnst KaxXa0ro 3HaYEHUsI HAIIPSIAKEHUS ONIPEICTUTh:

1) momHOCTHP = U, motpebnsemyto 1aMIion,
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2) conpotuBnienne R, = — HUTH Hakana,

U
N
. Rr —Ro
3) Temnepatypy e€ Hakanal = TRy
rne Ro— compoTuBiieHre HUTH JaMIIbl TPH KOMHATHON TeMIlepaType;

0. — TeMIIepaTypHBIH Kod(HUIMEHT conpoTusieHns Boabdpama (a = 0,0048 KY).

B mepBom ombiTe, KOTAa TOK B IIEMM MHHUMAJICH, & CBEYCHHE IMOJHOCTHIO
OTCYTCTBYET, TEeMIIepaTypy HHUTH HaKajga MOXHO CUMUTaTh KOMHATHOW. [Tockonbky
IpYU CBEYCHUHU JIaMIbl B TOJHBIA HAaKall TeMIIepaTypa HUTH OYEHb BBICOKA (~
2000°C), To ans MpUOIM3UTETHLHOTO TOJCYETa TEMIIEpaTyphl MOXKHO MPUHATH, YTO
BennMunHa Ry ¥ ecTh 3HaueHHWE COMPOTUBJICHHWS HUTH Hakajga, KOTOpoe Oyaer
MOJIyY€HO B TIEPBOM OIIBITE.

6. Pe3ynbraTel n3MepeHui 1 BHIYUCICHUHN 3aHECTH B TAOJIHILY.
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7. IlocTpouTh rpadyiky 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOISIEMOI JTAMITOHN, OT HAIIPSKEHUS Ha €€ 3aKuMax;
2) cONpOTHUBIICHNS HUTH HaKaJla JJaMIIbl OT €€ TEMIEPATYPBI.

8. CpaBHUTH pe3ynbTaThl U3MEPEHUN U ClIeTaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
UYrto Ha3bIBAIOT pabOTON TOKA, MOIIIHOCTHIO TOKA?
Kakumu criocobamMu MOXKHO ONIPEETUTh MOIIHOCTh TOKa?
3. Kak orpaxkaercs pocT TemmepaTypsl HHUTH Hakajla JIaMIIbl Ha ee
CONIPOTHBJIEHUE U HA BBIJEISEMYIO B HE MOIIHOCTB?
B xakue BUIIBI DHEPTHM MOKET MPEBPAILATHCS AIEKTPUUECKas SHEPT U ?
Jlamnei, 200-BartHass u 60 BaTTHas, pacCUMTaHbl HA OJHO HAMNPSIKECHHUE.
CornpoTuBIIeHHE KaKO# JIaMIIbl OOJIBIIE U BO CKOJIBKO pa3?
6. Ot HarpeBaTeNbHOW CIUPAIM OTPE3aau MOJOBUHY, Ipyra MOJIOBUHA OCTAIACh
BKJIIOUEHHOM B LENb. BO CKOJNBKO pa3 HM3MEHUTHCS BBIACISEMOE Ha HEHU
KOJIMYECTBO TETUIOTHI (3a 1 ¢)?

N =

o s

JIABOPATOPHAS PABOTA Ne 9

34




Hazeanue naboopamopmnoii paoomwi: «U3yuyeHue sIBJICHHS] JIEKTPOMATHUTHOM
HHAYKIAW.

Ilens pabomwt: N3y4nTh SBIICHUE DJIEKTPOMArHUTHON MHIYKIIHUH.

Oobopyoosanue: TanbBaHOMETP, KATYIIKA, COEAUHUTEIbHBIE TPOBO/IA, MATHHUT.

PesyabTarnl:

Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenmuposannoe
cooepoicanue).

— TIK 2.4. OcymiecTBasATh KOHTPOJIb 32 pabOTON MPUOOPOB U 0OOPYAOBAHUS,
Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITP6 07, ITP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomwvl obyyaOwulicsi O00IHCeH YyMemb: TPOBOJUTH
HaOIIOACHUS TUIAHUPOBATh M BBITIOJIHATH SKCIEPUMEHTHI C MOMOIIBIO PA3TMYHBIX
pUOOPOB, COCTABIATH DJICKTPUUYECKUE 1IN, NMPUMEHATh MMOJyYCHHbIC 3HAHUS IO
busuke 17151 00BbSICHEHUS HAOII01aeMOe SBJICHUE JIEKTPOMArHUTHON WHIYKIIUU.

Teopus
B 1831 r. ®apazeit 00HapyXuJI, 4YTO B 3aMKHYTOM MPOBOJSIIEM KOHTYpPE MPHU
M3MEHEHUU MAarHUTHOTO TOJIsi BO3HUKAET AJEKTPUUYECKUH TOK. DTOT TOK Ha3BaJIH
MHIYKIUOHHBIM TOKOM. WMHAYKIIMOHHBIA TOK B KAaTylIIKe M3 METaUIMYECKOU
MIPOBOJIOKM BO3HUKAET NP BBUTAHUM MAarHUTa BHYTPb KaTYIIKU U TIPH BbIIBUTaHUN
MarHuTa M3 KaTylKd (pUcC. a), a TakKe NpU HM3MEHEHUU CHIIbI TOKa BO BTOPOMU
KaTyIllKe, MarHUTHOE 10JI€ KOTOPOI MPOHU3BIBAET NEPBYIO KATYHIKY (pHC. 0).

a) 6)

SIBneHNE BOBHMKHOBEHUS DJICKTPUYCCKOTO TOKA
B 3aMKHYTOM TMPOBOJAIIEM KOHType TP M3MEHEHHMSIX MArHUTHOTO TIOJI,
MIPOHU3BIBAIONIETO KOHTYP, HA3bIBACTCS 2IeKMPOMACHUMHOU UHOVKYUELL.

[TosiBIeHUE SIEKTPUUECKOTO TOKAa B 3aMKHYTOM KOHTYpPE MPU HU3MEHEHUSIX
MarHUTHOTO TIOJIsl, MPOHHU3BIBAIONIECTO KOHTYpP, CBUIETEIBCTBYET O JEHCTBUH B
KOHTYpE CTOPOHHHMX CHJI HEDJIEKTPOCTATHYECKOW MPHUPOABl WM O BO3HUKHOBEHHH
OC unaykuuu.
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KonnuecTBeHHOE OMUCAHUE SBICHUS JIEKTPOMArHUTHON MHAYKIIMU JAaeTCsl Ha
OCHOBE ycTaHOBJIeHHs cBsizu Mexay OC uMHAYKIMU U QU3NYECKONW BETUYMHOM,
Ha3bIBAEMOW MarHUTHBIM OTOKOM.

DKcnepuMeHTallbHOE — HcclieoBaHue 3aBucumoctd  JJIC  MHAYKIMM  OT
M3MEHEHUS! ~ MAarHUTHOTO  [OTOKa  MPUBENO K  YCTAHOBJEHUIO  3aKOHA
ANEKTPOMAarHuTHOM  mHAYKIMU: DJIC UWHAYKIMM B  3aMKHYTOM  KOHTYype
MPOTMOPIIMOHANIEHA CKOPOCTH W3MEHEHHUsI MarHUTHOTO TMOTOKa 4Yepe3 MOBEPXHOCTb,
OTPAaHUYECHHYIO KOHTYPOM.

XO/JA PABOTHI
IIpogeccuonanvro-opuenmuposannvie 3a0aHUA:
1. CoOpaTh 1enb Tak, KaK 3TO NOKa3aHO HA PUCYHKE:

2. llepenBuras MarHuT 4epe3 MOJOCTh KATYIIKU, KaK MMOKa3aHO HA PUCYHKAX a) — I),
OTMETUTH B KAXKJOM CJIy4ae OTKIIOHEHUE CTPEJIKH ralibBAHOMETPA.
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3. CoOpaTh 1emb, HCTIOIB3YS PUCYHOK.
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4. 3ambIKasi 1 pa3MbIKas 11eTlb, OTMETUTh OTKJIIOHEHHE CTPEJIKH raJIbBAHOMETDA.
5. CoOpats 1enb, n300pakEHHYIO HA PUCYHKE.

6. IlepenBuras KaTymiky 4depe3 MOJIOCTh JIPYroMl KaTyIIKW, OTMETUTh OTKJIOHEHHE
CTPEJIKU TAIbBAHOMETPA.
7. CpaBHUTH pe3yabTaThl USMEPEHHUM U CIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MarHUTHBIM TosieM? YUeM OHO co3/1aeTcs M Ha 4TO JICHCTBYET?
2. Uto Ha3BIBAIOT SIBJICHUEM JIEKTPOMArHUTHOU MHIYKITUEH?
3. Uro Ha3BIBaIOT MATHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKa?

JIABOPATOPHAS PABOTA Ne 10

Ha3zeanue nabopamopnou padoomer: «U3ydyeHue 3aBHCUMOCTH Tepuoaa
KO0J1Ie0AHUII HUTAHOTO0 MASITHUKA OT JJIMHBI HUTH.

Ilenv pabomer: 3yunTh 3aBUCUMOCTD MEepUOa KOJCOAHUN HUTSHOTO MAsTHUKA OT
JUIMHBl HHUTH, HAYYUTHCSA OIPEACNSITh YCKOPEHHE CBOOOIHOTO MaieHUS C
MIOMOINIBI0 MATEMATUYECKOTO MasITHUKA.
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Oobopyoosanue: MTaTUB C JAepKaTeyeM, IIapUK, MOJBEIICHHbI HA HUTH JJIMHOU
okomo 1 M, mpoOka, u3MepHUTeNbHAas JIEHTA WM METpPOBas JIMHEWKa,
IITaHTCHIIUPKYJIb, CEKYHIOMED.

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

— TIK 2.4. OcymiecTBasTh KOHTPOJIb 32 paboTOM MPUOOPOB U 00OPYAOBAHUS,
Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, [TPy 12.

Ilo okoHuanuu pabomvl oOyuarOWULICS OO0JdCeH YMemb. TUIAHUPOBATH H
MPOBOJUTh M3MEPEHHUS  C TOMOIIBI0 PA3IMYHBIX HM3MEPUTENBHBIX MPUOOPOB,
OOBSICHATH HaOOaeMble (PU3UYECKHUE SIBJICHUS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy MOJIYYEHHBIX PE3YJIbTATOB SKCIEPUMEHTAa U MOTIPEIIHOCTEH H3MEpEeHUs;
(dbopMyIHpOBaTH MOHATHE KOJIEOATEIHHOTO IBUKECHHUS U €TO BHUJIOB; PelliaTh 3a/1a4d Ha
HAXOJKICHUE MTapaMeTPOB KOJIeOATEIFHOTO IBUKCHUSI.

Teopus
MareMatnyeckuM  MasATHUKOM  Ha3bIBA€TCS  MaTe€pUalibHAsg  TOYKA,
MOJIBEIICHHAS! HA HEBECOMOW W HEPACTSHKUMOM HUTH. MOJEIBIO MOXET CIYKHUTh
TSDKENBIN APUK, Pa3MepPbl KOTOPOrO BEChbMA MaJlbl 10 CPABHEHUIO C JJIMHOW HUTH,
Ha KOTOpPON OH MOJBEIICH (HE CPaBHUMBI C PACCTOSIHUEM OT ILIEHTpa TSIXKECTH 0
TOYKH ITOJIBECA).
Yuénpie ['amuiieit, Heroton, beccens u npyrue yCTaHOBWIM CIEAYIOLINE
3aKOHBI KOJIeOaHUs MaTEMaTHYECKOTO MasSTHUKA:

1. Ilepuon xkoneOGaHWs MaTEMaTHUYECKOTO MasSTHHKA HE 3aBHUCHT OT MAacChl
MasITHUKA U OT aMIUTUTYbI, €CJIM YTOJl pa3Maxa He MpeBbIaeT 6°.

2. Ilepnon xoneOaHUS MaTEMaTHYCCKOTO MAaSTHHKA MPSMO IPOMOPIIMOHATICH
KBaJ[paTHOMY KOPHIO M3 JUIMHBI MasTHUKA W OOpaTHO MPONOPLHUOHAJICH
KBaJI[paTHOMY KOPHIO U3 YCKOPEHUsSI CBOOOIHOTO TaJICHUS.

Ha ocHoBaHuu »THUX 3aKOHOB MOXXHO HamucaTh (opMyny s mepuoia

KOJIEOaHMIL: T=2n ‘/;: )

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
1. PaccMoTpeTh MIKaIbl U3MEPUTEIIBHBIX TPUOOPOB, OMPEACIIUTD IICHY JICJICHHUS.
2. [TocTaBuTh MITATUB Ha Kpail CTOJA.
3. 3axaTh HUTHh MasITHUKA 3a CBOOOJHBIN KOHEIl MEXIy JABYMs IOJIOBUHKAMU
pe3aHoi mpoOKH B JAepKaTelle IMTaTHBA.
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4. V3mepuThb MpH MOMOIIM IITAHTEHIUPKYJS AMAMETp IIapUKa, HAWUTH paguyc
mapuka I.
5. Usmeputh amuny Hutuly, HAlTH IIMHY MasTHHKA (JUTMHA MAasTHUKA CYATAETCS OT
HIDKHETO Kpasi IPOOKU /10 LIEHTPa TSHKECTH I1aphKa)
|= IO +1r.
6. OTKJIOHUTH IIApUK HA HEOOJbIION yroi, He Oonbie 10°, U OTIYCTUTS.
7. Ilo cexyHaOMeEpy OIPENEIUTh BPEMs, 3 KOTOPOE MasTHUK COBEPIIMI N MOJHBIX
KoJjebanuii (Hampumep, 100 koseOanwmit).
8. BeruncnuTh nepuoj NoJaHoro KojaedaHus: MasiTHUKA 10 (opmyiie:

t

T= H )

9. BeluHCIUTh YCKOPEHUE CBOOOIHOIO MafeHus, 10 (opMyJie:
4 1l

g =

TZ

10. IToBTOPUTH OMBIT JIBa pa3a IMPH PA3IUIHBIX JJIMHAX MasSTHHKA.

11. M3 Bcex HaMJICHHBIX 3HAYCHUN YCKOPEHHsS CBOOOJHOTO MAJCHUS BBIYMCIUTH
CpeaHee 3HauYCHHE.

12.CpaBHUTDH HAWICHHOE 3HAYCHHUE YCKOPEHUS CBOOOIHOTO MAJACHUS C TaOIMIHBIM U
ONPEIECIUTh OTHOCUTENIbHYIO OTPELIHOCTh U3MEPEHUs 1o (popMmyiie:

|g_gma6ﬂ|
0= < 100%
Qa6
13. Pe3ynbpTaThl N3MEpEeHNI U BEIYMCICHUN 3aMUCaTh B TAOIHILY.
e = =
et o o
= S w
= - = s = 2
- - =~ ) =
o = - o =) Eg Qg
« 7 = o | € =S TS ®
& S | = & E ow| & = L O S S <
= | = = 2| 25| E a - Z o2 - J-
=¥ =~ = = = > = ® 9 o A =
& | = | & EE|l EE| SR | ¢ Z % g = 5 8
= | §E | 5| S S E| e | EE|E = = = =
g = | = EE| EE| E| 5 EEE% | FEE =
= | 9 | = | = < s s | = © 3 = 3 = =
= = = = =5} > O =~ O e oL H a3 = ﬂg@g S a .-
| S| E|E |ES| 35| 85| 8575|285 8852 |£5°
1 LA LAY o
Z | & | H|H |[F2| A2 EZ|»ED OSES | HSE S OFEK

14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUI U CAENIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Takoe MexaHWYeCcKue KoeOaHus?
2. Yto Ha3bIBAIOT aMILTUTY0M KoseOanuii? Iloka3aTh €€ Ha pucyHKe.
3. IlokazaTp Ha pHUCYHKE BHIbl MAasATHUKOB, 3amucaTh (OPMYJIbI, KOTOPHIM
PacCUMTHIBAIOT MEPUO]T KOJIeOaHUI 3TUX MASTHUKOB.
4. Kakue kosiebaHusi Ha3bIBAIOT CBOOOJHBIMH W BBbIHYXJAeHHbIMH? IIpuBectu
MIPUMEDPBL.
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5. Kakne kosneOaHusi Ha3bpIBAIOTCS 3aTyXaloIMMH W He3aTyxaroummu. [louemy
koneOanust 3aryxator? WM300pa3suTh Ha puCyHKe TpaduKd 3aTyXawluxX H
HEe3aTyXaroumx KojeOaHui.

JIABOPATOPHAS PABOTA Nell

Ha3zeanue naoopamopnoii pabomer: «AzydyeHue uHTEepPepeHIINA CBETAY.

Henv pabomot: v3yunTth UHTEPPEPESHITUIO CBETA.

Ooopyoosanue: MBUIBHBIA pACTBOP, POBOJIOYHAS PAMKA, JJIEKTpHUUYECKAs JIAMIIOUYKA,
HMCTOYHUK SJIEKTPUUECKON PHEPTUU ISl MUTAHUS JTAMIIOYKH, COCTUHUTEIIbHBIC
MPOBOAA, CTEKIISIHHAS TPYOKa, CTEKIITHHBIC IJTACTUHBI, KOMIIAKT-/IHCK.

Pesyabrartsi:

Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— TIK 2.4. OcymiecTBIATh KOHTPOJIb 32 pabOTON MPUOOPOB U 0OOPYI0BAHNS,
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:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, [1Py 09, I1Py 12.

Ilo  oxonuanuu pabomvl oOyuarowutics OO0NJHCEH yMemb: TPOBOJIUTH

HaOII0AEHUS, TUIAHUPOBATh U BBIMIOJIHATH 3KCIIEPUMEHTHI, OOBSICHATh HAOII0AaEMOE
aBJIeHHE (MHTEepPEPEHIIMOHHAS KapTHHA);

Teopus

WUnTtepdepeniiuss — sBIEHHE XapaKTepHOE [UJIsl BOJIH JHOOOW MPHUPOBI:
MEXaHUYECKUX, JIEKTPOMArHUTHBIX.

WuTepdepeniius BoIH — CIOKEHUE B MPOCTPAHCTBE JABYX (MJIM HECKOJBKHX)
BOJIH, TIpY KOTOPOM B Pa3HbIX €ro TOYKaxX IMOJIy4aeTcs YCUJICHHE WM OcllalJieHne
PE3YJIbTUPYIOIIECH BOJHBI.

Jlns oOpazoBaHMsl yCTOWYMBOM HMHTEP(HEPEHUMOHHOW KapTHUHBI HEOOXOIMMBI
KOTE€pPEHTHbIE (COTJIaCOBaHHBIE) HMCTOUYHHKU é«é,
BOJH. KOrepeHTHbIMU Ha3bIBAIOTCS BOJIHBI, L
MMEIONIAE  OAWHAKOBYID  9acTOTy M
MOCTOSTHHYIO Pa3HOCTh (ha3. R 2

Uurtepdepennueii  cBeta  Ha3bIBAIOT \ ] s
IIPOCTPAHCTBEHHOE nepepacrpeesieHue /
CBETOBOT'O MMOTOKA NPHU HAIOKEHUHU ABYX (WM Y
HECKOJIBKMX) KOT€PEHTHBIX CBETOBBIX BOJH, B AN
pe3ynbTaTe 4ero B OJHUX MECTaxX BO3HUKAIOT " \ ﬂ d
MakCUMyMbl, a B JPYI'MX MHHHMYMBI :
WHTEHCUBHOCTHU (MHTEp(PEPEHIIMOHHAS KApTUHA).
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HuTepdepenmmeit cBeta 00bICHAECTCA OKpacka MBUIBHBIX IMy3bIpeld M TOHKHX
MAaCJISHbIX IIJIEHOK Ha BOJIE, XOTSI MBbUIbHBIN PacTBOP U Maciio OECLIBETHBI.

CBeTOBBIE BOJIHBI YaCTUYHO OTPAKAIOTCS OT MOBEPXHOCTH TOHKOHM IUICHKH,
YaCTUYHO IIpOXOAAT B Hee. Ha BTOpoN rIpaHule IUIEHKM BHOBb IPOUCXOAUT
YaCTUYHOE OTPAKECHUE BOJIHBI.

CBeTOBBIE BOJIHBI, OTPAKCHHBIC JBYMS IIOBEPXHOCTSAMM TOHKOW IUICHKH,
pacIpOCTPAaHAIOTCA B OJHOM HaIIPaBICHUU, HO IPOXOIAT pa3HbIC ITYTH.

[Ipy pasHOCTU XOja, PABHOM YETHOMY YHMCIy IIMH monyBoian [ = 2k -
A .
EHa6JIIO,ZLaeTCH uHTEep(DEPEHITMOHHBIN MakcumMyM, rae k=0; + 1; + 2; + 3;...

HUtepbepeHIIMOHHBI MHUHUMYM HAOJIOAAETCsl MPU Pa3HOCTH XOJla, PaBHOU

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

[lupuna MHTEPQEPCHIMOHHON IONOCH BBIPA3HTCS COOTHOWICHHEM: AX :E/l,

d

JIJINHA CBETOBOM BOJIHBI: A= EAX , uicio mosioc N, KOTOpble MBI YBUIUM,

OTIPEICIIACTCS CTEIICHBIO MOHOXPOMATHIHOCTUA/AL: N = A/AN

Koria BeinonHsieTCs yclIoBHEe MaKCUMYyMa JIJIsi OHOM JJTMHBI CBETOBOM BOJIHBI,
TO OHO HE€ BBINOJHSETCS AJs Apyrux BojH. [loaToMy ocBemiéHHasi OeiabIM CBETOM
TOHKasi I[BETHas TMpo3payHas TIUIEHKa KaKETCS  OKpalleHHOW.  SIBieHme
uHTepGEPEHIIMM B TOHKUX IUICHKAX MPUMEHSETCS JIsI KOHTPOJS KadecTBa
00pabOTKHN MOBEPXHOCTEH, /ISl MPOCBETIEHUS ONTHKU.

NuTepdepeHIMOHHAas KapTUHA — PEryJisipHOE 4epeaoBaHue obJacTel
MOBBILICHHON Y MOHW>KEHHOW NHTEHCUBHOCTH CBETA.

WuTtepdepenius cBeta — MPOCTPAHCTBEHHOE TepepaclpeiesiecHue >HEPruu
CBETOBOTO H3IIyYCHHs] TPU HAJIOKEHHHM JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBICHUSX WHTEpPEpeHINH U Audpakiud cBeTa coOJroaercs
3aKOH COXpaHeHUs sHepruu. B oOmactu uHTEpdepeHInu CBETOBasE SHEPTHs TOJIBKO
nepepacnpesieNsieTcsi, He TpeBpamlasch B Apyrue BHUABI dHepruu. Bospacranme
SHEPTUA B HEKOTOPBIX TOYKaX HWHTEPHEPEHIIMOHHOW KApTUHBI OTHOCHUTEIHHO
CyMMapHOW CBETOBOM SHEPTUU KOMIIEHCUPYETCS YMEHBIIIEHUEM €€ B APYTHX TOUKAX
(cyMMapHasi CBETOBasi SHEPTHUsSl — 3TO CBETOBAs DHEPTUs JIBYX CBETOBBIX IyYKOB OT
HE3aBUCHUMBIX HCTOYHHKOB).

CBeTibie TIOJIOCKM COOTBETCTBYIOT MAaKCHMyMaM »JSHEpPrud, TEMHBIE —
MUHHAMYMaM.

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
1. ITpoectu OIIBIT 1:
1) onyCTUTh NPOBOJIOYHYIO PAMKY B MBUIBHBIN PacTBOP;
2) npoHabIt01aTh U 3apUCOBaTh UHTEPPEPECHIIMOHHYIO KapTUHY B MBUIBHOU TIJICHKE
(TIpu OCBeIEHUH TUICHKU OEJIbIM CBETOM (OT OKHA WJIH JIAMITbI) BO3HUKAET
OKpalIMBAHUE CBETIIBIX MOJIOC: BBEPXY — CUHUM LIBET, BHU3Y — B KPACHBII 1[BET);
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3) caenaTh BBIBOJ.

2. [Iposectu OIIBIT 2:

1) c mOMOIIIBIO CTEKISTHHOW TPYOKHU BBITYTh MBUIbHBIN My3bIPb;

2) nponabmoaaTh 3a HUM (IPH OCBEIIEHUHU €ro OejbIM CBETOM HaOII0Jal0T
oOpa3oBaHME I1[BETHBIX HWHTEPHEPEHIIMOHHBIX KOJIEL; 10 Mepe YMEHbIIEHUs
TOJIIIMHBI TJIEHKHU KOJIbIIA, PACHIUPASICh, IEPEMEIIAIOTCS BHU3);

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTHUHY,

4) cnenaTh BBIBOJ.

3. [Iposectu OIIBIT 3:

1) TmareabHO MPOTEPETh CTEKISHHBIC TJIACTUHKHU, CIOKUTh UX BMECTE€ M CXKaTh
nanbllaMu;

2) nponHaOmrofaTh MHTEPHEPEHIMOHHYIO KApTHUHY (M3-32 HEUICATbHOCTH (HOPMBI
COTIPUKACAIOIIUXCA TOBEPXHOCTEH MEXIy IUTACTUHKAMHM OO0pa3yloTCs TOHYaMIme
BO3/IYIIIHbIE MyCTOTHI, JAIOIIUE SIPKUE Paay>KHbIE KOJIbIICOOpa3HbIE UM 3aMKHYTHIC
HENPaBWIBHON (DOpPMBI MOJOCHI; MPU U3MEHEHMU CHIIBI, CKUMAIOIIEH IIACTUHKH,
pacrnojoxeHue u ¢GopMa IOJOC HU3MEHSIOTCS KaK B OTPaKEHHOM, Tak M B
MIPOXO/IAIIEM CBETE);

3) 3apucoBaTh YBUJECHHBIC KAPTUHKHU;

4) cnenathb BBIBOJI.

4. Tposectu OIIBIT 4:

1) mOMOXXUTH TOPU3OHTATIHFHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) npoHabir01aTh UHTEPHEPEHIUOHHYIO KaPTUHY;

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY,

4) cnenaTh BBIBOJ.

5. CpaBHUTH pe3ynbTATHI ONBITOB U CAETATH BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HazbiBaeTcsa uHTepdepeHimeit ceera’?
Kaxkoe ycnoue HeoOxoaumMo 11t muHTephepeHIInn cBeTa?
3. Kakoit Bum wumeer wuHTepdEepeHIIMOHHAS KapTWHA B CIly4a€ MOHO-
XpPOMaTHU4YECKOTro cBeTa?
Kax onpenensieTcst AyivHa CBETOBOM BOJIHBI IPH UHTEp(dEepeHIun cBeTa?
[Touemy MBUTBHBIE ITYy3bIPH UMEIOT PATYKHYIO OKPACKY?

N

ok

JIABOPATOPHAS PABOTA Nel2

Ha3zeanue naoopamopnuoii pabomer: «A3ydyenune 1uppakumu cBeTa.

Ilenwv pabomer: M3yunTh TUPPAKIUU CBETA U ONPEAEIUTH AJTUHY CBETOBOU BOJIHBI.

Oobopyoosanue: npudOp JJIs ONPEACIICHUS JJIUHBI CBETOBOW BOJIHBI, MOJCTABKA JJIs
npubopa, AudpaknroOHHAsS PEMETKAa, UCTOYHUK CBET (JIAMIOYKa C TPSIMOM
HUTHIO HaKaja B ATPOHE).

PesyabTarthl:

Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).
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— [IK 2.4. OcymecTBasiTh KOHTPOJIb 32 pabOTOI MPUOOPOB U 0OOOPYIOBAHUS;
Memanpeomemuole:

— 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, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okowuanuu pabomel obyuarowulics O0MdCEeH YyMemb: TPOBOIAUTH
HaOJIOICHNS, TUIAHUPOBATh U TIPOBOJUTH M3MEPEHHS PA3TMYHBIMH U3MEPHUTEIEHBIMU
npudopamMu; TPHUMEHSATh TOJIYYCHHbIC 3HAHUA 10 (QU3UKE i OOBICHEHUS
HAOJI01aeMOT0 ~ SIBJICHUS, AHAIM3UPOBATh COCTAB  AIICKTPOMATHUTHBIXH3ITYUCHHH;
IPOU3BOJIUTH MAaTEMAaTHYECKYI0 00pabOTKy MMOMYYEHHBIX PE3YJIbTATOB SKCIIEPUMEHTA.

Teopusa

JHudpakauss —  ABJIEHUE OTKJIOHEHHMS BOJHBI OT  NPSIMOJIMHEHHOTO
pacnpoCcTpaHEHHs] IPU MPOXOKJIECHUU Yepe3 MaJlble OTBEPCTHSI M OTMOAHUU BOJHOM
MaiblX OpensarcTBUd. Pasmepbl mpenstcTBUil (OTBEPCTUI) NOJKHBI ObITh MEHbIIE
WM COU3MEPHUMBI C JJIMHON BOJHBI. CyIIECTBOBAHHUE ATOTO SIBICHUS (IU(PAKLIIN)
OTPAaHUYUBAET 00JIACTh MPUMEHEHHS 3aKOHOB T€OMETPUUYECKONW ONTHUKHU U SBIIACTCS
MPUYMHOM MTpeiesia pa3peliaronieil criocoOHOCTH ONTUYECKUX TPUOOPOB.

Hudpakiuss oObICHAECTCS TeM, YTO CBETOBBIC BOJHBI, TNPUXOJAIINE B
pe3ynbTaTe OTKJIOHEHHsI M3 Pa3HBIX TOYEK OTBEPCTHS B OJHY TOYKY Ha JKpaHe,
UHTEp(PEpUpPYIOT MEXKTY COOOIA.

Judpakiuss cBeTa HMCHONIB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBJISIETCS TU(PpaKIIMOHHAS pelIeTKa.

JudpakunonHas pernieTka — ONTUYECKUU Mpuoop,
MIPEACTABIISIIONINN COO0M TEPUOIUYECKYIO CTPYKTYpPY U3
0O0JIBILIOTO YHCIIa PETYJIAPHO PACIIOJIOKEHHBIX 3JEMEHTOB,
Ha KOTOpBIX MpoucxomuT nudpakuus cseta. [lepuon
PELIETKH — MITPUXH C ONPEEICHHBIM U MOCTOSIHHBIM IS
TAHHOU T paKkIIMOHHON pEeleTKH npoduiiem
MOBTOPSIIOTCS Y€PE3 OJMHAKOBBIN MTPOMEXKYTOK d.

CnocoOGHOCTh TU(PPAKIIMOHHONW pElIeTKH pacKiiaJblBaTh MaJalolluii Ha Hee
ny4y€K CBETa MO JJIMHAM BOJIH SIBJIIETCA €€ OCHOBHBIM CBOWCTBOM. Pa3znnuaror
OTpa)kaTeJbHbIC U MPO3pauHble TUPPAKITMOHHBIE PEIIETKH.

[lapannensHble Tydd, UAYIIME OT KPaeB COCEAHMX WLIENEH, UMEIOT Pa3HOCTb
xoma A= d-sinp, tme d — TmMOCTOSIHHAsE pEIIETKM — PACCTOSIHUE MEXIy
COOTBETCTBYIOIIMMHU KpPasiMU COCETHUX LIeNIeH, Ha3bIBAEMOE MEPUOAOM PEILETKU, (¢ —
YTOJI OTKJIOHEHUS CBETOBBIX JIyuel OT MEPIEeHIUKYIIAPA K IVIOCKOCTH PEIIETKH.
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[Ipu pasHOocTM XOnda, paBHOM wLeIOMYy 4YHciIy JHMH BoiH d-sing = kA,
HaOronaeTcst MHTepPEepEeHIIMOHHBIN MAaKCUMYM JJIsl JAHHOM JUTMHBI BOJHBI. Y CJIOBHE

. [ ¢ b 0
Kpay

UHTEePHEPEHITMOHHOTO MaKCUMyMa BBITIONHICTCS I KaKIOW JIMHBI BOJHBI TPH
CBOEM 3HaY€HUU JUGPaKIUOHHOTO YIJia @.

VYcnoBrue BO3HUKHOBEHHSI MAKCUMyMa MOXHO 3alucaTh uHaue: nid =d sin @,
rne d — mepuoa TUGPAKIMOHHON  PEHICTKH;¢) — YTOJ, MOJ KOTOPHIM BHICH
CBETOBOI MakcUMyM (yroJi Judpakiium).

Tak kak yribl qudpakiuu, Kak mpaBuiIo, Majbl, TO JIs1 HUX MOYKHO MPUHSTH
sing = tgp, atgep = %, no3Tomyni = d % (B maHHOUM paboTe 3Ty popmyiry
WCIIOJIb3YIOT JJIS1 BBIYMCIICHUS IJIMHBI CBETOBOW BOJIHBI).

[lonoxxeHne  CBETOBBIX  MAaKCUMYMOB  3aBUCUT OT  JUIMHBI  BOJIHBI
MOHOXPOMAaTHYECKOTO CBETA: YeM OOJIbIIE JJIMHA BOJIHBI, TEM JAJIbIlIe MAKCUMYM OT
HYJIEBOTO.

[Ipu npoxoxnenuun uepe3 naudpakiuonnyio |l
pelIeTKy My4oK Oeloro cBeTa pasjlaraercsi B CIEKTP.
benpit cBer 1o coctaBy — cioXHbIA. Hynesou
MaKCUMyM JJis Hero — Oefnas 1ojoca, a MaKCHUMYMBbI
BBICHIMX MOPSAKOB MPEACTABISAIOT co0oil Habop cemu
LBETHBIX MOJIOC, COBOKYIMHOCTb KOTOPBIX Ha3bIBAIOT
CIEKTPOM

K @ 5 @ X
q, | Cn] IXBAH

EH@paKuHOHHaH pelieTka
cootBercTBeHHO I; 1, ... mopsiaka.
VYron nudpaxinun nmeetr HauOoJIbIIee 3HAYEHUE JUUIsI KPAaCHOTO CBETA, TaK Kak
JUIMHA BOJIHBI KPACHOI'O CBETa OOJIbLIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Haumensbiiee 3HaueHue yria aupakuuu 11 GroieToBoro cBera.
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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 PABOTBI

IIpogheccuonanvro-opuenmuposanuvle 3a0aHUA:
1. PaccMOTpeTh IKaJIbl U3MEPUTENBHBIX IPUOOPOB, ONPEETUTH LIEHY JEICHHUS.
2. CobpaTh yCTaHOBKY, H300paXeHHYIO Ha pUCYHKE 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JIaMITy U BKITIOUHUTH €€.
4. CMoTpsa uepe3 IU(PaKLIMOHHYIO PEIIETKY, HAlpaBUTh MPUOOp Ha JaMIy Tak,
4YTOOBI Ue€pe3 OKHO 3KpaHa Npudopa OblIa BUAHA HHUTH JIAMIIBI.
5. DOkpan npubopa yYCTAaHOBHUTh Ha BO3MOXXHO OOJIbIIEM PACCTOSSHUM OT
TuGPaKIMOHHON PEIIETKU U MOJYyYUTh Ha HEM YeTKoe nu3obpaxenue crektpos | u 1l
MIOPSIIKOB.
6. [IponabmtonaTe 0Opa3oBaBIIKecs Ha YEPHOM dKpaHe MU(PpaKIIMOHHBIE CIIEKTPHI [ 1
II nopsiaka, rae OmKe K LIENH pacioiaratoTcsi (PUOJIETOBBIC JIyUH, a JAajblle OT Heé
KpacHBbIE.
7. V3meputh 10 1mikaje Opycka yCTaHOBKHM paccTosiHue «D» oT skpaHa mpubopa 10
TuGPaKIMOHHOMN peleTKu (CM. TIEPBBIA PUCYHOK).
8. OmpenenuTh paccTosiHEE OT HyJeBoro aeneHus (0) mKambl dKpaHa 10 CepeauHBI
(1oNeTOBOM MOJOCHl KaK CJE€Ba «d,», TaAK U CIpaBa «d.» s CIEeKTpoB | mopsanka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHUE ..
9. Takue »xe HM3MEPEHHs BBIIOJHUTH W NI KPACHBIX MOJOC IU(PPaKIMOHHOTO
CIEKTpa.
10. Boeraucnuth JyMHY BOJNHBI (PHOJIETOBOTO cBeTa aisi crekTpoB | u Il mopsakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsinkoB mo hopmyne
i=d—

b
11. Pe3ynbTarhl U3BMEPEHUN U BBIYMCIICHUN 3anUcaTh B TaOJIHUILY.
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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. TloyemMy MaKCUMyMBbI pPAaCIIONIaraloTCs Kak cjeBa, TaK W CIIpaBa OT HYJIEBOTO
MaKcUMyMa?

7. IPAKTUYECKHUE PABOTbBI

INPAKTHYECKAS PABOTA Nel

Haszeanue npaxmuueckoii padomobr: «EMKOCTHOe CONPOTHBJIEHHE B IeNH
NepeMeHHOr0 TOKAa.

Ileny padomwi: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETIH TEPEMEHHOTO TOKa,
OIIpEAEINTh apaMETPhI LIENIH IEPEMEHHOT0 TOKA, COJIEpIKaLeil KOHIEHCATOD;

Pe3yabTarthi:
Dopmupyemboie 371eMEeHmMbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— TIK 2.4. OcymiecTBiATh KOHTPOJIb 32 pabOTON IPUOOPOB U 0OOPYI0BAHMUS,
Memanpeomemuuwle:

— 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;
npeomemmHule:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 09, ITPy 12.
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Ilo oxonuanuu pabomul 00y4arOWUICA 00NHCEH YMemb: YATATh DICKTPUIECKUE
LenH, NPOM3BOJIUTH pAacyeT MapaMEeTPOB AJIEKTPUUYECKOHIENH MNEPEMEHHOIO
TOKA,IPUMEHSTH MMOJTYyUYEHHbIE 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBJICHHUS .

Teopusa
B osnektpuueckodl 1enu KOHAEHCATOP SIBISIETCS HAKOIUTEIEM HSHEPruu
ANEKTPUYECKOro mojs. [Ipy MOCTOSSHHOM NPUIIOKEHHOM HANPSKEHUHU TOK Yepes
KOHJICHCATOp OTCYTCTBYEeT. llepeMeHHBIM TOK IIPOTEKAET Yepe3 KOHJEHCATOp.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  M3MEHEHUS  AJIEKTPUUYECKOTO
HANPSDKEHHS HA IUIACTUHAX KOHAEHCATOPA.

I, | v,
ip=c 2
o - l c ”
U o rae C - eMKOCTh KOHJICHCATOPa.
¢ T [Tpu Uc = U, sinmt
o | i | ,
ig = Uy C2 sin @t = @CU, - sin @t + 90}
IOITYYUM: dt
U, Uy
L 1 woC

— PEaKTUBHOE COIPOTUBJIEHUE KOHACHCATOPA.
CpaBHuBast GopMyJibl ISl TOKAa U HANPSDKEHUSI HA KOHAEHCATOpE, BUAUM, YTO
TOK OIEpEeKacT HAMpsDKeHHe 10 (pasze Ha yroa 90°.
PeakTtuBHass MomutHOCTh KoOHAeHcatopa, paBHas Q¢ = Uc.'l (Bap) maer Ha
CO3/IaHUE DIEKTPUYECKOTO MOJIS.

X0/ PABOTHI
1. Mcnons3ysh NpUBENCHHYIO CXEMY M JaHHbIE M3 TaOJUIbl MPOU3BECTU paCUET
HEWU3BECTHBIX BEJINYMH.

I R
o —- E
—~ U,
ul Upf = ¢
HUcxonnblie nanHbIE:
o
Bap | R, I, Bap | R, I, |Bap | R, I, Bap | R, I, | Bap | R, l,
Ne Om | A [ Ne OMm| A [Ne [Om| A | Ne OmMm| 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

[lens moAKIIOUEHA K UCTOYHUKY TIEPEMEHHOTO TOKa C Hanpsaxycenuem U =
127 B u wacmomoit 50 I'y.

IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUAL:
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2. OnpenenuTth MOJHOE CONPOTHUBICHKE e Z(BbIPAa3UTh UCIIOJNB3Ys 3akoH OMa:
1=Y).
yA

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

Z =R+ x. )
. 1
4. HaiiTu eMKOCTh KOHJIeHCaTopa u3 GopmMyisl X¢ = i
72' . .
5. Ompe/eInTh aKTHBHYIO MoIHOCTh P 1o dpopmyse: P= IR,
6. BEIUHCINTD PEaKTHBHYIO MOIIHOCTH Q, rcmob3yst gopmyiy Q = 12X¢.

= 2 2
7. OnpeaenuTh MOJIHY0 MOUTHOCTH S Mo hopmyre: S=AP L
COS QP =—
iy

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. Cnoenath BBIBOJI.

KOHTPOJIBHBIE BOITPOCBI:
1. Yto Ha3bIBaeTCsl KOHJIEHCATOPOM?
2. Kak ompenenuTs HanpsHKeHHUE, 3apsi U EMKOCTh KOHIeHcaTopa?
3. Kak HaiiTi peakTHBHOE CONPOTUBIICHHE KOHACHCATOpa?
4. KakoBo Ha3Hau€HUE KOH/IEHCATOpA B IIENH NIEPEMEHHOI0 TOKa

INPAKTHYECKAS PABOTA Ne2

Ha3zeanue npaxmuueckoini padoomel: «VIHAYKTHBHOE CONPOTHBJIEHHE B LeNH
NMePeMEeHHOr0 TOKa).

Ileny pabomwvi:  03HAKOMHUTHCS C PaOOTON KaTyIIKM HWHAYKTUBHOCTH B LENU
MIEPEMEHHOT0 TOKa, HAYYUThCS OMPENEIATh MapaMeTphbl AIEKTPUUYECKON Ienu
MEPEMEHHOT0 TOKa, COJIepIKaIlel KaTyIKy HHAYKTUBHOCTH.

PesyabTarsl:

Dopmupyemoie 9J1eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— TIK 2.4. OcymiecTBasTh KOHTPOJIb 32 paboTOM MPUOOPOB U 0OOPYAOBAHUS,

MemanpeomemHuwle:

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

— [Py 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomi 0OyuaOWUIC 00IJCeH YMemb. YUTaTh IICKTPUUCCKHE

EeNH, NPOU3BOJIUTH pacyeT TMapaMETPOB AJIEKTPUUYECKOHIENH TEPEMEHHOI0
TOKA,IPUMEHSTH MMOJTYYEHHbIE 3HAHUS JUIsl O0OBSICHEHUS UCCIIEAYEMOTrO SIBJICHUS .

Teopusa
Karymka wHAIyKTHBHOCTH 0O0JagacT CIOCOOHOCTBIO CO37aBaTh MAarHUTHOE
moJjie. ITO CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTYIIKU - UHAYKTUBHOCTHIO (L),
KOTOpAasi 3aBHCUT OT 4YHCJIAa BHUTKOB, CEpPIACYHHKA, T€OMETPUYECKHUX pPa3MEpPOB
KaTyIIKHU.
L = y/I; tne y = W @ - MOTOKOCLEIUICHUE KAaTYIIKH;
W - 4ucio BUTKOB KaTyiiku; ®- MarHuTHBIN NoToK; | -
~u t €. TOK, IPOTEKAKOIIUI IO KaTyIKE.
[lepemMeHHBIN TOK, MPOTEKAas MO KATyIIKE, CO34AET
MEPEMEHHBIM MAarHUTHBIA MOTOK @, KOTOPBIM, Iepecekas
BUTKM KaTyIIK¥, HaBoAuT B HuX OJIC caMOWHIYKIIUM.
Cornacno nipasuia Jlenna, 3/1C caMOMHAYKIIUM, TOK CAMOUHIYKIIUW TPEMSITCTBYIOT
MPOTEKAHUIO TOKA B LIETH

By = —WE = —LE
dt dt
Torna
di d . :
w=u; =-g, =L—=LI_ —smiwt) =wll cosfwt)=T_sm (wt+30)
dt dt ’
CIIEI0OBATENILHO

U/l = U/l = X = oL (OM) - HHIYKTUBHOE COIPOTUBJICHNE KATYIIIKH.

QL - peakTHBHas MOIIHOCTh KATYIIKH HIET Ha CO3JaHHE€ MAarHUTHOTO IIOJIA.
EnuHnna n3MepeHns peakTHBHOM MOIIHOCTH: Bap — BOJIBT - AMIIEP PEAKTHUBHBIN;

P - akTHBHas MOIIHOCTH LENH NMpeBpaIaeTcs B Temio. Enqunauna nsmepenus Br;

S - mosiHas MOIIHOCTH LIETH, eMHuIA u3MepeHus BA - BonbT-amnep.

2 ]
= Il' + - o
J R € MOJYJIb IOJTHON MOIIIHOCTH.

Cos = ——
& KO3(pQUIMEHT MOIIHOCTH, MOKa3hIBAIOIIMM KaKas 4YacTh IOJBEICHHON K

IETH AJIEKTPUUECKON MOITHOCTH S, MPEBPAIIAeTCs B MOJIE3HYIO MOIIHOCTSH P.

XOJA PABOTHBI
1. Ucnonb3yss NMpUBEIEHHYIO CXEMy U JaHHbIE W3 TaOJUIBl MPOU3BECTH pPacyeT
HEU3BECTHBIX BEJINYMH.
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l Aotz
. . L
C®
r i
HUcxonable nanHbBIE:
Bap | R, I, | Bap | R, I, |Bap | R, I, | Bap | R, I, |Bap | R, l,
Ne [ Om| A [N [OmMm| A [Ne (OmMm| A [N [ Om| A [N ([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 1,5
4 5 1| 10 3 1 16 3 1| 22 6 2 28 3 2,9
5 3 2| 11 3 1 17 2 1| 23 3 1 29 5 1,5
6 1 1] 12 4 28| 18 6 1| 24 2 3 30 6 1,6

[lens moAKIIOUEHA K UCTOYHUKY MIEPEMEHHOTO TOKa C Hanpsaycenuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
2. OnpeenuTh MOJTHOE COTIPOTUBIICHHUE TIenH Z(BBIPa3uTh U3 (POpMYIIbI 3aKOHA

Owma:l= E)
YA

3. Paccuurtath peakTUBHOE compoTuBieHHE X (BBIpa3uTh U3  (HOPMYJIBI:

Z =R+ X?).

4. Haliti nHIyKTHBHOCTH LKaTyiiku o ¢opmyie:

XL: 271'ﬂ_

5. Onpenenuth aKTUBHYIO MOITHOCTD P, ucnonw3ys popmyiny:
_U?_ 12
=== IR.

6. BeuucIuTh peakTHBHYIO MOITHOCTH Q, HCIOJB3YsI BRIPAYKEHHE:
Q - IZXL.
1. OHp@I[eJ'H/ITB IMOJIHYIO MOIITHOCTH Smo (1)OpMy.H€I

S=U.

8. Berunciuth K03(DPUIIMEHT MOIIIHOCTH TIETIH 10 (hopMyIie:
F

COS P =—

9. Onpenenuth yron ¢ (mo Tabnulle WM HA KaJIBKYJIATOPE), YUUTHIBAs 3HAUYCHUE
ITOJIyYEHHOE B II. 8.
10. Pe3ynbTarhl BHIYKUCIACHUN 3aMMCaTh B TAOJIHILY.
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e H3BecTHBIE Pacuer
BaDHAR BeJINYHMHbI
Tpa 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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8. JUTEPATYPA

OcHOBHBIE EYATHBIE U31AHUSA
1. ®uzuka : 10 xacc : 6a30BbIi U YIIIyOJIEHHBIN YPOBEHD : y4eOHUK : B 2-x vacTsx, .
Yacts 1/ JI. D I'engenmreiin, A. A. bynatosa, 1. H. Kopauinbes, pen. B. A. Opiosa
— Mockaa : bunowm. JIabopatopus 3nanuit, 2019. — 299 c. : rpad., puc., Tad., GoT.
2. ®uzuka : 10 kimacc : yueOHUK : 0a30BBIM U yriyOJICHHBIM YpoBHU : B 2-X yacTsx,
Yacte 2 / JI. O. I'enaenmreitn, A. A. bynatoa, U, H.KopamibseB, — Mocksa :
bunowm. Jlabopatopus 3uanwmii, 2019. — 235 c. : rpad., puc., Tabm., Gor.
3. ®usuka : 11 kiacce : yueOHHK : 0a30BBbIN U yriyOJIeHHbBIN YpOBeHb : B 2-X gacTsx,
Yacte 1 / JI. O. I'ennenmreiis, A. A. bymaroa, . H. KopuunbseB, pen. B. A.
OpnoBa — Mocksa : bunom. Jlabopatopusi 3Hanuii, 2019. — 189 c. : rpad., puc.,
TabJ1., QoT.
4, ®usuka : 11 knacc : ydeOHUK : 0a30BBIM M yINIyOJICHHBIN YpoBHHU : B 2-Xx gacTsx,
Yacts 2 / JI. D. I'enpenmreiin, A. A. bynaros, 1. H. Kopamnibses, pea. B. A. Opioa
— Mockaa : bunowm. JIabopatopus 3nanuii, 2019. — 203 c. : rpad., puc., Tadm., GoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS
5. ImutpueBa, B.®. ®uzuka mng npodeccuil M cHelHAIbHOCTEH TEXHHUYECKOTO
npoduis: yaeOHUK Uil 00pa3oBaTeNbHBIX yUpeKIeHU cpea.npod. oOpazoBaHus /
B. ®. [mutpueBa. — 8- u3m., crep. — M.: Axkamemus, 2020. - 447 c.. unm. —
(ITpodeccuonanproe obpazoBanue) [caiit]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum gocryma:
JUTSI 3apPETUCTPUP. MOJIb30BaTEICH
6. YueOnsIii onnaitn kype.®dusuka / MoOmIbHOE IEKTPOHHOE 00pa3oBaHue: [caiT].
— 2022. - URL: https://physics.ru/textbook/index.html (mara oOparmeHus:
29.01.2023). - Pexxum moctyma: [Jis 3aperucTpHp. MOJIb30BaTeei
7. YueOublii onnaiin kypc.®@usuka 10 / MoOunpHOE 3JIEKTpOHHOE OOpa3oBaHUE:
[caiiT]. — 2022. - URL: https://educont.ru/courses/list/course/e3579ebe-5b73-41af-
9d32-7b303aade0f6(mata obpamenus: 29.01.2023). - Pexum poctyma: s
3apETUCTPHP. TOJIb30BaTEIICH
8. Yuebnpiii onnaitn kypc.®@usuka 11 / MoOuinbHOE 37IEKTpPOHHOE OOpa30BaHHE:
[caiiT]. — 2022. - URL.: https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-
0385-fb9412b5a9%f6(mara obOpamenus: 29.01.2023). - Pexum pocryma: s
3apETUCTPUP. TIOJIb30BaATEIICH

JlonoJTHUTEIbHbIe HCTOYHUKH
9. DnexkTpoHHBI y4eOHBIN Kypc. DPusmka (TEXHOJIOTHYECKUU Tmpoduiib) //
JlucTaHIIMOHHOE oOy4eHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOpameHus:
24.01.2023). —Pexxum poctyma: A1 3aperucTpHp. MOJIb30BaTeei
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9. llpuioxenue

OcHoBHbIE (pu3HYeCKUE MOCTOSIHHBIE (OKPYTIJIEHHbIE 3HAYECHUA)

du3nyeckasi NOCTOSTHHAA Oo6o3HaueHne

YckopeHnne cBOOOIHOTO MaACHUs g
Yucno T T
['paBUTaIIMOHHAS TOCTOSIHHAS B
Yuciao ABoraapo Na
YHuBepcaibHas ra3oBas R
IMOCTOSIHHAS

ITocrostunast bonsimana k

3aps 3JEeKTpOoHa e
CkopocTh cBETa B BaKyyme c

ITnoTHOCTD KUAKOCTEH

Kuakocrs | IlinoTHOCTB, Kuakocrtnb
Kr/m®

Boma (mpu | 1,00-10° PryTh

4°C)

['muuepun 1,26:10° Croupt

53

YucaoBbie
3HAYECHUSA

9,81 m/c?
3,14

6,67-10™ M%/ (kr
'02)

6,02-10% moup™

8,31 Ix/(momnb-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

TBépnoe ILi1oTHOCTD, TBépnoe ILi1oTHOCTD,

TeJI0 Kr/m° TEJ0 kr/m°
AnroMuH#uN 2,7 10° Mens 8,9 10°

bapuii 3,5 10° Huxenb 8,9 10°

Banagui 6,0- 10° CBuHeI 11,3 10°

Bucmyt 9,8-10° Cepebp 10,5-10°

Keneszo 7,8:10° 0 1,9-10°

JIuruit 0,53-10° Le3wuit 7,1-10°

[k

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

I'a3 ILnoTHOCTD, I'asz ILnoTHOCTB,
Kkr/m® KI/M°
Bonopon 0,09 I'enni 0,18
Boznyx 1,29 Kucnopon 1,43

Ko3¢puuueHT NOBEPXHOCTHOT0 HATSIKEHUS KUAKOCTEH

Kuakoctnb Koa¢ppunuenr, Kuakocrnb Ko punuenr,
MH/m MH/m
Bona 72 PryTh 500
MpbuibHas 40 Crupt 22
BOJIa

Iloka3aTtesb npejomMJIeHUs

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

WNRNRNNMNMNRNMNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPROOWO~NOURNRWNROOXNOOAR~WNEO

0

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

0,5

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

Pa3HocTh MOKa3aHUii CyxXoro v BJa;KHOT0 TepMOMeTpoOB, °C

1

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

IIcuxomeTpuyeckas Tadauna

1,5

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

2

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

2,5

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

55

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[aBneHne 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

P P,
8 (Ynp « 8 (Ypg «
Bemecrso | <10 , JIOHM M | o K! | Bemecrso | *10 " JS;M o, B!
%1072 Om - MM2/M %1072 Om - MM2 /M

AnoMuHMIT 2,8 0,0042 {{Huxpowm 110 0,0001
Boangpam 5,5 0,0048 jCsunerlr 21 0,0037
JlaTyHb 7,1 0,001 (Cepebpo 1,6 0,004
Meunnb 1,7 0,0043 |[Crans 12 0,006
Huxkennu 42 0,0001 ||KoncTauTaH 50 0,00003
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ol

sino

cosa

Tadauua CHHYCOB U KOCHHYCOB

tano

sino

coso

tana

sina

COsC.

tano

1 o

20

30

40

50

60

70

BU

90

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

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

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

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

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

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

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

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

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

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

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

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

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