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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHJAIUM M0 BBINOJHEHHIO JA00PATOPHBIX U NPAKTHYECKHX
padoT no aucuunanHe «@uznka» 1 cnenquaabHocTu 23.02.07 Texuuveckoe
o0cJ1y’KUBaHMe M PEMOHT JIBUraTeJ/ieil, CHCTeM M arperatoB aBToOMOOM e
TEeXHOJIOTH4eCKOro npoguJis,
pa3padoTaHHbIe MpenoaaBaTeieM
I'BITIOY «IOxkHoO-YpanbcKuid roCyAapCTBEHHbIN TEXHUYECKH I KOJIEAAK»
MenbkoBoii B.B.

JlabGopatopHble ¥  MPAKTUYECKHWE 3aHATHUS  SIBISIIOTCS  BAXHBIM  AJIEMEHTOM
o0mieo0pa3oBaTenbHOM  OUCHUIUIMHBL. B mporecce  BBIMONHEHUA — 1a0OpaTOPHBIX U
MPaKTUYECKNX paboT oOydwaromiyecss CHCTEMAaTU3UPYIOT H  3aKPEIUIIIOT  IOJYYECHHbBIE
TEOPETUYECKUE 3HAHHWSA, PA3BUBAIOT WHTEIUICKTyaJbHbIE M TPOo(ecCHOHATbHBIE YMEHUS,
(GOpMUPYIOT 3JIEMEHTHl KOMIETEHLIMH OyaymuX crienuaiucToB. JlabopaTopHble OMBITHI JAIOT
BO3MOXXHOCTh OO0YYarOUIMMCSl SKCIIEPUMEHTAIbHO Ha IPAKTUKE 3aKPENuTh MPUOOPETEHHbIE
TEOPETUYECKUE 3HAHUS.

MeTtoauueckue peKOMEHAALNH 0 BBIMOIHEHHUIO Ja00PATOPHBIX U MPAKTUYECKUX PadOT
MpeaaraeTcsi HMCIOIb30BaTh ISl MPOBEACHUS Ta0OpaTOPHBIX M MPAKTUYECKUX 3aHITHHA C
00yJaronuMucCs.

Meronnueckue peKOMEHAALMU COJEepKaT: MOSICHUTENbHYIO 3aIlUCKy, IepeuyeHb
1ab0paTOpHBIX M TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OLICHUBAHMsI J1aOOPAaTOPHON M IMpaKTUUYECKOW padoOThl, MpaBWiIa TEXHUKU OE30MAaCHOCTU MpU
MIPOBEJICHUU JTA0OPATOPHBIX M MPAKTUUYECKUX padoT, iuTepaTypy (OCHOBHBIE MEYAaTHBIE U
AJIEKTPOHHBIE U3JIaHUS, TIONIOJHUTEIbHBIE HCTOYHUKH), IPUIIOKEHUE.

Kaxxnas paboTta BKiIIO4YaeT: HOMEp U Ha3BaHUE, IEPEeYeHb HEOOXOAMMOTro 000PYI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBIE /ISl POBEICHUS PaOOTHI, TOPSAOK MPOBEACHUS PabOTHI
C TIOMIATOBBIM ONHCAHHWEM, TaOJWIBI, KOHTPOJBHBIE BOMPOCH], MO3BOJISIIOIINE OIECHUTH
KAaueCTBO YCBOCHHS TEOPETHUECKOTI0 MaTepHaa.

MeToandeckue peKOMEHIAINH TI0 BRIMIOTHEHHUIO Ja0OPATOPHBIX U MPAKTUIECKUX PabOT
1o o61eodpazoBaTenbHON AUCHUILINHE «DPu3HKa» MOTyT ObITh Ucioib30BaHbl B IOYpI'TK ans
cneruanbHocTH 23.02.07 TexHuuyeckoe OOCTyKMBAaHUE W PEMOHT JBUTraTelied, CUCTEM U
arperatoB aBTOMOOMIIEH.

Penensenr:

npenojasarens [ BIIOY «
Ypanbckuii MHOronpogu

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

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKkTUYECKUX pabor 1o  obmieoOpa3oBaTenbHOM  qUCHUIUIMHE — «DU3HKaAY
npeaHa3HaueHbl I oOydaronuxcs crnenuaidbHocTH  23.02.07 TexHuueckoe
oOCny>)KMBaHME ¥ PEMOHT JBHUTarelied, CHUCTEM U arperaTtoB aBTOMOOMIIEH
TEXHOJIOTMYECKOTO MPOUIIS.

JlabopaTtopHble M NPAKTUUECKUE 3aHATUSA SIBJISIOTCS BaXKHBIM SJIEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B Tporiecce BBIMOTHEHUS Ta0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 0OydJarommecs: MOMy4JaroT HABBIKK PabOThI ¢ M3MEPUTEITHHBIMHU
npuOopaMu, TPOU3BOAIT MAaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN U3MEPEHUS, a TAKXKE CUCTEeMAaTU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETUYECKUE 3HAHUS, DPA3BUBAIOT MHTEIUICKTyaJllbHbIE H MPOQPECCHOHATBHbBIC
yMeHUs1, GOPMHUPYIOT HIEMEHTHI KOMIIETCHIINNA OyIyIINX CIEeIHAIUCTOB.

Paboueit mporpammoit  001Ie00pa3oBaTeNIbHON  AUCHUIUIMHBL  «DU3HKaY»
MPEAYCMOTPEHO BBINMOJIHEHUE 12 mabopaTopHBIX pabOT M 2 MPaKTUYECKUX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTHKEHUE CIAEAYIOMINX HeJIei:

— ¢dopMHpoBaHUE Y 00yJarOUUXCsl MPEACTABICHUA O POJIK U MecTe (DU3UKU B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiu (u3uMku B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, TOHUMAHHMS
(hU3nyYeCKOM CYITHOCTH HAOJI01aeMBbIX SBICHUN;

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

— (dopMupoBaHHe y OOy4arOlIMXCd YMEHUHN BIIaJICHUS] OCHOBHBIMU METOJaMH
Hay4YHOTO MO3HAHUS, UCTIOIh3YEMBIMU B (DM3BUKE;

— (¢opMupoBaHre y OOydYalOImMXCS YMEHUS aHaJIU3UpOBaTh (HU3NUECKUE
MIPOIIECCHI, UCIOJIb3YSl OCHOBHBIE MOJIOKEHUS, 3aKOHBI 1 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OO0ydYalOIMMUXCS yYMEHUN HCCIENOBAaTh U aHAJIU3UPOBATh
pasHooOpa3Hble  (U3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX U JTAOOPATOPHBIX YCIOBUSX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTHKU MPUOOPOB M YCTPOMCTB, OOBICHATH MPUHIIUIT UX
paboTHI.

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

JIUYHOCHMHbBIX
— JIP 24. T OTOBHOCTP K aKTHUBHOH JIE€ATEIBHOCTH TEXHOJIOTHUYESCKOU U
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHMUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICMEULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBnuBaTh CyIIECTBEHHbIM MNPU3HAK WM OCHOBAHMS JUIS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Lenu AesITeIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

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

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

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Bragers pazauyHbIMU crioco0amMu OOIIEHUS U B3aUMOJICHCTBUS;

MPK 04 apryMeHTUpOBaHHO BECTU JHAJIOT, YMETh CMSI4arh KOH(QIMKTHBIC
CUTYalluy;

MPK 05 pa3BepHyTO U JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM
S3BIKOBBIX CPE/ICTB;

MPK 08 mnpuHuMaTe LI COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH H
KOOPJAMHUPOBATH JICUCTBHS MO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacrpenessTh pojid ¢ Y4eTOM MHEHHUH YYAaCTHUKOB, OOCYXKIAThb PE3YyJIbTAThI
COBMECTHOM padOThL;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camocTOATENBPHO OCYHIECTBIATH IMO3HABATEIBHYIO EATEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 33/aYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

MPP 05 penaTb OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEILCHHUE;

MPP 06 ouieHuBaTh NPUOOPETEHHBIN OIBIT;

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

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

MPP 16 couuanbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh
OTHOILIEHUS C JPYTUMU JIOJbMH, 3a00TUTHCS, IPOSBISITh MHTEPEC U pa3peniaTh
KOH(JIUKTHI,

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

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

npeomMemHulx:

[IP6 06 BnajgeHue OCHOBHBIMM  METOAAMH  HAy4YHOTO  IO3HAHUS,
UCIOJIb3yeMbIMU B (U3HUKE: MPOBOJUTH MPSAMbIE M KOCBEHHbIE H3MEpPEHUs
(u3MUEeCKUX BEJIMYWH, BBHIOMpass ONTHUMAJIbHBIA CHOCOO U3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH 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 SKCIEpUMEHTa M Yy4eOHO-HCCIEIOBATENIbCKON JESITEbHOCTH C
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WCIIOJIH30BAaHUEM ITU(MPOBBIX H3MEPUTENBHBIX YCTPOWCTB W JIAOOPATOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAAaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

I[IP6 07 cdhopMHUPOBAaHHOCT, YMEHHUS peliaTh pacyeTHbIE 3a7ayd 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 IOJIYYEHHOI'O
3HAYCHUS (PU3MUECKON BEIMYMHBI, peIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHMM C OINOpOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

[1P6 10 oBnageHue yMeHUsIMU paboOTaTh B TPYIIIE C BHITOJHEHUEM PA3IUYHBIX
COLMAIBHBIX  pOJIEH, IUIAHUPOBaTh  padoOTy TIPYMNIbl, pPalUOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJApPTHBIX CHUTYallUsX, aJIEKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEIICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

[Py 07 cpopMUpPOBAaHHOCTH YMEHHI HCCIENOBAaTh U aHAIM3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITENIbHBIE HCCIEOBAaHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCIOBHSIX,
YUTaTh U aHAIM3UPOBATH XAPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH
MPUHLUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJAaX MOJYUYECHHUS HayYHBIX
ACTPOHOMHUYECKHUX  3HAHUW;  BIAJCHUE  YMEHHUSIMH  CAMOCTOSITEIBHO
(GopMynMpoBaTh 1€Nb HUCCIENOBaHUS (MPOEKTa), BBIABUTaTh TUIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJAralmMX (U3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX IKCHEPUMEHTAIBLHBIMU CPEACTBAMHU; IIAHUPOBATH U
IPOBOJIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBAaTh W aHAJIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPEeaesiTh
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIBTATA;

[Py 09 cdhopmMupoBaHHOCTH YMEHHUS pEIIaTh PaCUETHBIE 3a7a4dl C SBHO
3aJIaHHOW W HESIBHO 3aJJaHHOM (PM3MUYECKOW MOJEINIbI0: HA OCHOBAHUU aHAN3a
yCJIOBHUSI BBIOMpATh (hU3WUSCKUE MOJICIH, OTBECUAIOIINE TPECOOBAHUAM 3a1auH,
IPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJNAThl (PU3MUECKHUX
TEOpU TpPU HCIOIb30BAHUM MATEeMAaTHUYECKUX METOJOB pEIICHHs 3ajad,
MPOBOJUTH pacyeThl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX, aHAJIMU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBAThH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yNibTaToOB; pellaTh KadyeCTBEHHbIC 3aJaud, TPEOyIolnue MPUMEHEHUS
3HAHWI U3 pa3HbIX Pa3JIejoB LIKOJIBLHOTO Kypca (GU3HMKHU, a TAKKE UHTErpallu
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
CaMOCTOSITEIIFHOTO TPHOOPETEHUSI HOBBIX 3HAHHWM B TMPOIECCE BBITOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B
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TPYIIE C BBIMOJTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PadOTy

IpYNIbl, pPalUMOHAIBHO pACHpPENeisaTh NESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIeKBATHO OLICHMBATh BKJIAJ KaXKJIOrO M3 YYaCTHUKOB TPYIIIBI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK 0l. Beoibuparb cmocoObl pemieHus 3afad  MpodecCHOHATBHON
NEeSATETPHOCTH MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCHCTBOBATH W pabOTaTh B KOJUICKTHBE U
KOMaH/IE,

— TIK 1.3 IIpoBOAUTH PEMOHT PA3JIMYHBIX THUIIOB JIBUTaTeliell B COOTBETCTBUU C
TEXHOJIOTUYECKON JJOKyMEHTAaIUEH;

— TIK 2.2. OcyiecTBisiTh TEXHUYECKOE 00CITy)KMBAaHUE JIEKTPOOOOPYIOBAHUS U
AJEKTPOHHBIX ~ CHCTEM  aBTOMOOHWJIEH  COTJIaCHO  TEXHOJOTHYECKOM
JTOKyMECHTAITUH.

[lenpr0o gaHHOTO TMOCOOWS SIBJIIETCA OKAa3aHHWE IIOMOINb OOyYaronuMmcsi B
MOJITOTOBKE M BBITIOJTHEHUH JJa00PAaTOPHBIX M MPAKTHICCKUX PadOT.

[locobue conmepXUT omnucaHue JabOPATOPHBIX U MPAKTUYECKHX pPadoT,
MIPElyCMOTPEHHBIX pabouell mporpaMMor il CHENUATbHOCTEH TEXHOJOTHYECKOTO
npodunst. Kaxnas paborta comaepKuT: HOMep pabOThl, Ha3BaHWE W I1€Jdb PabOTHI,
dbopmupyeMble B TMpOIECCe BBHIMOJHEHUS pabOThl 3HAHUS W YMEHUSA, KpaTKue
TEOPETHUYECKUE CBEACHUA, TepeYeHb HE00XOaUMOro O00OpyAOBaHUs, TOPSIOK
MPOBEJCHHSI pabOThl, TAOMUIlBI, TpadUKU, KOHTPOJIbHBIE BOIpOChl. [[is Ooblieit
YETKOCTHU TIOPSIOK MPOBEICHUST pa0OTHI JaH B BUAE OTACIbHBIX ITYHKTOB, B KAKIOM U3
KOTOPBIX MPEAJIaraeTcsi NpoieiaTh OJIHY BIIOJHE ONPEACTEHHYIO ONEpPaIHIO.

[TpoBOAMTE JTAOOpPATOPHBIEC W MPAKTHUYECKUE 3aHITHS IEIeCO00Pa3HO B MOPSIKE
M3YYCHHUS TIPOTPaMMHOTO MaTepHraia.

B xone maGoparopHoit pabOThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUiia IO
TEXHHUKE 0€30TMaCHOCTH, KOTOPhIE YKa3aHbI B JAHHOM ITOCOOHH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Neni/m Tema padoTsI Koa-so
4acoB
1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSTHHOM 2
CHJIBL.
2 N3yuenue coxpaHeHUs: MEXaHUYECKOM SHEPTUU TpU 2
JIBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.
3 N3mepenre BIa)KHOCTH BO3yXa. 2
4 N3mepenne moBepXHOCTHOTO HATSKEHUSI AKUIKOCTH. 2
5 N3yuenune 3akona Oma Jy1sl yuacTKa UEnu 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, OTPEOIIIeMON JaMIION
9 N3yueHue sSBIICHUS 3JIEKTPOMAarHUTHON UHIYKIMH. 2
10 N3yuyenue 3aBUCUMOCTH Neproia KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.
11 N3yuenune untepdepeHIinm cBeTa. 2
12 N3yuenune nudpakiuu cBera. 2
IlepeyeHb npakTHYECKUX padoT
KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 EMKOCTHOE CONpOTHBIEHHS B LIETH EPEMEHHOTO TOKA. 2
2 NHayKkTUBHOE COMTPOTUBIICHUS B IIEMU NTEPEMEHHOTO TOKa. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

OTtuét no nabopaToOpHON WM MpPaKTHYECKOW paboTe oopmisieTcss B TeTpaau
JUIsl Ta0OpaTOPHBIX W NPAKTUYECKUX paboT. OTYET BKIIOYAET B cels pas3zelsbl,
OTpaX<arollKe BCE ATAIbI BHITOJTHEHUS paOOThI:
oopMIIcHUE BBEJICHNUS,

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




5. IIpaBuiia TexHMKHU 0€30M1ACHOCTH NPH BHINOJIHEHHUH JIAa00PATOPHBIX PadoT
1. IlpuctynaTh K BBINIOJIHEHUIO pabOThl HeNb3sl O€3 pa3pelieHus Y4uTeds,
HE0OXO0IUMO TOYHO BBITIOJHSATH €r0 YKa3aHUsl.

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

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

4. Bo BpeMs OmBITOB HE JOMyCKaTh TPEACITbHBIX HArpy30K HW3MEPHUTEIBHBIX
npuOOpOB.

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaThCs W HE HAKIOHATHCS K BPAIIAIONIAMCS
Y4acTsAM YCTaHOBOK.

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

7. [1paBumna paboThl CO CTEKISTHHBIM 000PY10BAHUEM:

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

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

® [IpU MPOBEACHUM OMBITOB CTCKJISHHBIC COCYIBI 3aKPEIUIATh B JIAIIKE IITaTHBA
OCTOPOKHO;

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

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

® HEJb3S HCMOJb30BaTh CTEKJISTHHYIO MOCYAY, UMEIOIIYI0 XOTsI Obl HEOOJIbIINE
TPEIIUHBI;

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

e cCciiM HMMeeTcsd XOTs Obl HeOosblllas yrpo3a paspblBa COCYJa, CIEIyeT
00s13aT€JIbHO OTPAJIUTh BCIO YCTAHOBKY 3allIUTHBIM KPAaHOM U3 OPICTEKIIa,
HauOojiee OMNacHble YYacTKU — METaUIMYeCKOM CeTKoi, a paboTaTh B
MIPEIOXPAHATEILHBIX OUYKaX.

8. [IpaBusia paboThI ¢ HArPETHIM 00OPYTOBAHUEM:

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

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

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

® He TporaTh PyKamMu HarpeBarelbHbIe MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TeMITepaTyphl.
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9. [IpaBuna paboOTHI C IAEKTPUUECKUMU TPUOOPAMHU:

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

nu30eraTh TEpeceueHusi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IEeMH, HE
WCIIOJB30BaTh MPOBOJAHUKH C M3HONIEHHON U30JSUUEH UM BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANPsKEHUU Bhlle 42 B);

MOJKIIIOYATh SJEKTPUUECKYIO IENb K UCTOYHUKY TOKA B MOCIIEIHIOI0 0Yepe/ib,
Korja e€ cOopka 3aKOHYCHa;

coOpaHHYIO LIeNb BKJIIOYATh TOJBKO IIOCJE MPOBEPKHM U C pa3pelieHus
npenoaaBarensa. Hanuuue HanpspKeHUs B LEMH MOYXHO TNPOBEPSTH TOJBKO
MpeIHA3HAYCHHBIMH JIJIS1 TOTO MPUOOPAMU MJIH YKa3aTeIIMU HATIPSHKCHUS;

HE TMpUKAcaThCid K HAaXOJAIIMMCS TMOJl HaNpsOKEHHEM DSJIEMEHTaM  IIelu,
JTUIIEHHBIMUA U30JISIIUY;

HE MPOU3BOAUT IMEPECOCAUHECHUM B ILIEMU W CMEHY NpeAOXpaHUTeNed 110
OTKJIFOUECHHS] UCTOYHUKA AJIIEKTPONUTAHHUS, a B LIETSAX NEKTPUUECKUX MAIIUH U
JI0 TIOJIHOM OCTaHOBKH SIKOPSI MJIM POTOPA MAlIMHBI;

HE TMPUKACATBhCS K KOPIYCYy CTAIlMOHAPHOTO DJIEKTPOOOOPYJOBaHUS U K
3aKMMaM JIaXke OTKIIIOUEHHBIX KOH/IEHCATOPOB;

MOJIb30BAThHCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUIsT TIPUCOCIUHEHUS MOTpeOuTeNied K CeTH NPUMEHATh IITENCENbHbIC
COEIMHEHNS, MOJIb30BATHCS pO3€eTKaMHu, THE3IaMU, 3KUMaMHU,
BBIKJIFOYATENISIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMH IIOBEPXHOCTSAMU;
AJIEKTpPOHArpeBaTeibHbIe MTPHUOOPHI CIEIYyeT BKJIOYaTh TOJIBKO B CETh
YKa3aHHOTO B WX MAacHOpPTe HANPSDIKEHMS, TINATEIbHO CleAs MpU 3TOM 3a
HCTIPABHOCTBIO COCTMHUTENBHBIX MMPOBOJAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh DJIEKTPOHArpeBaTelibHble MPUOOPHI BO BKIHOYEHHOM
COCTOSIHUU;

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

Ha TUINTKUA C OTKPBITON COMPAJIbI0 HE CTOUT CTaBUTh METAJUIMYECKYIO MTOCYY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHHWE MpHu JedopManuu crupanu; s
MOJy4YeHUs] Topsiued BOJbI Oe30macHee IMOJIb30BaThCA  AJICKTPUUECKUM
YalHUKOM;

0OHapyWB HEUCIIPABHOCTh B JICKTPUUECKOM YCTPOMCTBE, HAXOSAIIEMCS MO/
HaIpsHKEHUEM, HEMEJICHHO OTKJIFOYUTh UCTOYHHUK TOKA M COOOIUTH 00 ATOM
MpenoaaBaTelo;

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

10. IIpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

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

IpU CITy4yaltHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOIMMO HEMEJIEHHO
coOOIUT, 00 3TOM MpenojaBaTeNi0 W MOKUHYTh momemienue. Henbss
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coOupaTh PTYTh pyKaMHu.
6. JABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Ne 1

Ha3zeanue naodopamopnoit paoomoer. «HcciaenoBanue JIBUKEHUS Tejda MOJ

AeficTBHEM MOCTOSTHHOM CHJIBIY.

Ilenvy pabomel: wcCCIENOBAaTh ABWKEHUE TeNa TOJ JNCUCTBHEM CHJI YIIPYTOCTH U
TPEHUSL.
Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.
Pesyabrartsi:
Dopmupyemoie J/1eMeHnbl IIK (npogpeccuonanvno-opuenmuposannoe
cooepoicanue).

— TIK 1.3 IIpoBOAUTH PEMOHT PA3JIMYHBIX THUIIOB JBUTaTeNiell B COOTBETCTBUU C

TEXHOJIOTUYECKON JJOKyMEHTAIIUEH,;

MemanpeomentHule:

— 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 pabomuvl obyuarowulics 001xCeH ymemyb: TUIAHUPOBATh U
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMU H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
U3MEpHUTENbHAs  JIMHEWKa), OOBACHATh HaONIOaeMble  SIBJICHUSA, IPOU3BOJIUTH
MaTEeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuma — BekTOopHas  (Qusnueckas BeIWYWHA, SABJSIOMIAsCS  MEpoi
WHTEHCUBHOCTU BO3JEHUCTBUS, OKa3blBAEMOTO Ha JIAHHYI0 YaCTHUI[y CO CTOPOHBI
IPYTUX TEN WIH MOJIEH.

Enununa cunibl B CU HazweiBaeTcs HptotoHoM (H): 1 H=1xr - m - c?.

Cuita Kak BEKTOpHasl BEJIMYMHA XapaKTEpU3yeTCs MOJYJIEM, HAMpPaBJICHUEM U
«TOYKOW» TPWIOKEeHUs Ccuiibl. [Ipuiio)keHHass K MacCUBHOMY TeNly Cuja SIBJISETCS
MPUYMHON U3MEHEHUS €ro CKOPOCTH WJIM BOSHUKHOBEHUS B HEM nedopmanumii. Cuia
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenuss — cuWla, BO3HUKAIOIIAS TPU OTHOCUTEIIBHOM JIBMKECHUU
TBEPABIX TEA W MPOTUBOACHUCTBYIOIIAS 3TOMY ABWKEHHIO. Cuia TpPEeHUS HMEET
ANEKTPOMArHUTHYIO  OPUPOIY,  SIBISACH ~ MAKpPOCKOMUYECKHM  IMPOSIBICHUEM
MEXMOJICKYJIIPHOTO  B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
AICKTPUYSCKUX 3apsIOoB, KOTOPBIMH OOJIalaf0T YaCTHIIBI, BXOJAIIMEC B COCTaB
aTOMOB. BEKTOp CuIibl TpEHUS HANPABJIEH IPOTUBOMOJIOAKHO BEKTOPY CKOPOCTH.

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

[TepBbiii BUJ Ha3bIBAlOT CyXUM TpPEHHEM (CHJIa TPEHHUsS IOKOsl, CHUjla TPEHUs
CKOJIbJKEHUS, CUJIa TPEHUS KaU€HMs1), @ 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, HANPABICHHOW IO KACATENbHOM K MOBEPXHOCTH  , P 7
COTMPUKOCHOBEHHs T€N, M TPOTHBOMOJIOXKHA et mo fm P2 ) Sm——

Frg =—F e
HAIPaBJIEHHIO: w

Cuna mperus CKOJIbdCeHUsA BO3HHUKACT IIPU CKOJBXCHHUU OIHOTIO TCJla
OTHOCHUTCJIIBHO IPYyroro. Cumna TPCHUA CKOJIBKCHHA HAIIPpABJICHA ITPOTHUBOIIOJJIOKHO
CKOpPOCTH ABHKCHHS TCIIA. MOIIYJIB CHUJIbI TPCHUSA CKOJIbKCHHUS INIOYTH HC 3aBUCHUT OT
CKOpPOCTH IBHKCHHA U HpI/I6HI/ISI/IT€HBHO PaBCH MAKCUMAJIbHOMY 3HAYCHHIO CHJIbI
TPCHHUA IIOKOA.

Cuna mpernuAa Kadyerus HallpaBJICHA IIPOTHBOIIOJIOKHO CKOPOCTH ABHIKCHUA
tena. Cuma TPCHUA KAa4YCHHUS BO MHOI'O pa3d MCHBIIC CHUJIbI TPCHHUA CKOJIbKCHUS.
HOBTOMy B TCXHHUKC JUJIA YMCHBIHICHHMA CHII TPCHUA IIPHUMCHAIOT KOJIECa U

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

MPOTUBOJCUCTBYIOIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMAarHUTHYIO IpUpPOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM  ITPOSIBIIEHUEM  MEXMOJIEKYISIPHOTO N

B3aMMO/ICHCTBHUS. Cuna  ynpyroctu  HampaBJIEHA

IIPOTUBOIIOJIOKHO CMEILEHHUIO, NIEPIICHINUKYJIIPHO

ITIOBEPXHOCTHU. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIPaBJICHUIO CMELIECHNUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHMKAIOUIYIO B peE3yJbTare
nedopMaIii ONophl U ACHCTBYIONIYIO Ha TEJ0, HA3bIBAIOT
CUNIOU peaKyuu Onopul.

ITo TpeTtbemy 3akony HproToHa 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>()PUIUEHT NPOHOPLHOHATLHOCTH,
Ha3bIBaEMbIN KO(DPHUITUEHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUS CKOJBXKEHHs, KaK M MOAYJIb MaKCHUMAaJbHOM CHJIbI

= L
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 npaBuno, # < 1, ¥ 1uMmb Ui IJIAJKMX M COBEPUIEHHO YHCTHIX
noBepxXHOCTel MeTamio # > 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 TMOJOXUTh OpYyCOK Ha TOPU30HTAIBHO
PacCIoJIOKEHHYIO JOCKY TpaHbl0 C caMOW OOJIBIION IUJIOMIAJ b0 TTOBEPXHOCTH.
[IpukpenuB k OpycKy AWHAMOMETp, IUIABHO YBEIUYHMBATH CHIIY, HAMPABICHHYIO
BJIOJIb TMOBEPXHOCTU JOCKH, M 3aMETUTh MAKCUMAIIbHOE 3HAYCHUE CHUJIBI TPEHUS
MOKOs. 3aTeM MOCTaBUTh TOT K€ OPYCOK Ha JAPYTYIO IpaHb C MEHBIIEH MO0
MOBEPXHOCTH ¥ BHOBb N3MEPUTHh MAKCUMAJIBHOE 3HAYEHUE CUJIbI TPEHUS IMOKOSI.

N
¢

== = ]
[——————
L I
3. TloBTOpHB TakuWe >X€ HW3MEpPEHUs TMPU PABHOMEPHOM JBHKCHHH OpyCcKa II0
MTOBEPXHOCTU JOCKH, ONPENEIUTh BEIUYHMHY CHUJIbl TPEHHUS CKOJIBKEHHS, a TaKXKe
3aBUCUT JIA 3Ta CUJIA OT TUIOLIAH MOBEPXHOCTH COPUKOCHOBEHUS TEJL.
4. IlpuBectu OpyCOK B YCKOPEHHOE IBH)KEHUE, NEHUCTBYS HAa HEro CUJIOW, OOJbllen
MOJIYJISL CUJIbI TPEHUS CKOJIbKEHUs. M3MepuTh MOAyb 3TOM CUIIbI (CHIIBI YIPYTOCTH).
5. M3meputh maccy Opycka.
6. 1o mosy4yeHHBIM TaHHBIM BBIUYMCIUTHh MOYJIb MAaKCUMAJIbHOTO YCKOPEHUsI Opycka

Fynp B Fmp .

m

o opmyiie a =
7. Onpenenutb KO3)PUIUEHT TPEHUS CKOJIbKEHUS, UCTIONb3Ys (POPMYITY P = 40V

8. IloctaButh Ha MEpPBBHIA OPYCOK BTOPOM Tako# K€, YBEIUYUB TEM CaMbIM CHUITY,
NEPIEHIUKYISIPHYIO TOBEPXHOCTH COTNIPUKOCHOBEHHUS TeJla U CToA (Chjla 1aBJICHUS).
N3mepuTh MakCUMaJIbHYIO CHIIy TpeHUs MoKos. OIpenennts 3aBUCHT JIU
MaKCUMaJlbHOE 3HAUEHHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JABJICHUS.

[/

|;|1\|' —%_“-—-3;**;\2:rf{-’. tml

9. JlaHHbIe ONBITOB U PACYETOB 3aMUcaTh B TAOJIUILY:

| Ne \ Cuia \Macca’ Monyab ‘KOZ)(])(!)I/IIII/ICHT
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onbiTa | Fop. Frp. Opycka | yCKopeHust TPeHust

m, Kr a, M/c?> | CKOJIbKEHHS L

-
z

FyﬂP’

TOKOS CKOJIbKCHHUS y H H H
H H

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

UTo Ha3BIBAIOT CUJION TPEHUS U CHJIOW YIIPYroCcTh?

Kakwne Buapl CHIIBI TPEHUS PA3INYaroT?

Kaxk onpenenuts cuimy TpeHHs CKOJIbXKEHUS?

[Ioka3aTp Ha pHUCYHKE HAmIpaBJICHUWE BCEX CHJI JCHUCTBYIOIIMX Ha TEJO,
HaxOJILIErocs Ha TOBEPXHOCTH CTOJIA.

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

~wn e

JIABOPATOPHAS PABOTA Ne 2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEeHMS] MeEXAHHUYECKOU

JHEPIYHU MPH JBUKEHNH TeJIa MO/ AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH .
Ileny padomur: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIHH.
Obopyooeanue: nuHamMoMeTp ¢ (PUKCATOPOM, IITATUB, U3MEPUTEIbHAS JTUHEHKA, 2

rpy3a o 100 rp.

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

— TIK 1.3 IIpoBOauTh PEMOHT Pa3JIMYHBIX TUIIOB JIBUTATEJIEH B COOTBETCTBUU C

TE€XHOJIOTMYECKON JOKYMEHTALINEH;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, 1Py 12.

Ilo oxonuanuu pabomwvl obyuarowutics 00nxHCeH yMemyb: TIAHUPOBATh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu (IMHAMOMETP,
W3MEpHUTENbHAS  JIMHEWKa), OOBACHATh HAONIONAaeMbIe SIBJICHUS, TPOU3BOJIUTH
MaTeMaTHYECKyt0 00pabOTKy pe3ysIbTaTOB SKCIIEPUMEHTA.

Teopus
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DHeprus — 3T0 ¢u3nUecKas BeIWYNHA, XapaKTepU3yIoIIas CIOCOOHOCTh Tefa
coBepuTh pabory. O6o3nauenue — E. Enunnna uzmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.

B mexaHuKke paccMaTpuBarOTCA CIEAYIOIINE BUABI SHEPTUU:

m'l)2

1) KHHCTUYCCKAsA SOHCPIHA: E= T , A€ m — MacCcCa TCJjida, U — CKOPOCTh TCJIA.

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

2) moTeHIMaIbHAs SHEPTUs Tela, moAHsAToro Haja 3emuteii: E=mgh, rae m — macca
Tena, g = 9,8 M/c?> —ycKopeHHe CBOOOJHOIO HajcHMsi, h — BBICOTA HAJ HyJIEBBLIM
YPOBHEM.

Otoli sHeprued Teno o0JagaeT BCIEJACTBHE CBOETO IOJOXKEHHUS OTHOCHUTEIBHO
3emiu.

Takum 00pa3zoM, MeXaHHUECKast SHEPTHUS Tella CKIAIbIBACTCS U3 KHHETUUECKOM
Y ITOTCHIIUAIBHOM.

[ToTeHumanpHas 2HEPTUsS XapaKTepU3yeT B3aWMOJICHCTBYIOIIME Teja, a
KMHETHYEeCKash dHEpPTrus — ABWKYIIUecs Tena. M moreHiumanpHas, 1 KUHETHYECKas
DHEPTUS HW3MEHSIOTCS TOJBKO B pE3yJbTaTe€ TAaKOTO B3aWMOJICHCTBHUS TeEN, TMpHU
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

HU3MEHEHHUIO TTOTSHIINAILHON SHEPTUH TEJ, B3ITOMY C IMIPOTHUBOIIOIO0KHBIM 3HAKOM:
A= _{Epz - Epl}

Bwmecre ¢ TeM mo TeopeMe 0 KWHETHISCKON PHEPrum paboTa TeX ke CHUJI paBHA
M3MEHCHHUIO KUHETHYSCKOU SHEPTHUU:

A=E, _E.i;l_

N3 cpaBHEHUs BbIllIE€ TPUBEICHHBIX PABEHCTB BUIAHO, YTO H3MEHEHUE
KHHETHYECKOM DHEpPruM Tel B 3aMKHYTOM CHUCTEME pPaBHO MO aOCOITIOTHOMY
3HAYEHUIO WU3MEHEHHUIO MOTEHUUAIBHOW SHEPTHUU CUCTEMBI TE€JI U MPOTHUBOMOJIOAKHO

eMy M0 3HaKy: BBy =~ En By Bt En = En v By

N3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U NMOTEHIMAIBLHOW 3HEPTUU Tell,
COCTABJISIOIIUX 3aMKHYTYIO CUCTEMY U B3aMMOJCHCTBYIOLIUX MEXAYy COOOW CHiIaMu
TATOTEHUS W CWIAMHM YIOPY TOCTH, OCTA€TCS IMOCTOSHHOW. 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
YCTAHOBJIEHHUH  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
YBEIIMYEHUID KUHETHYECKOW DSHEPTUM, a C APYrOM CTOPOHBI, — YMEHBIICHUIO
MOTECHIIUAIBHOW YHEPTUU TEIL.

CrnenoBarenbHO, pab0OTa paBHa SHEPIrUU, NMPEBPATUBIIEHCS U3 OJHOTO BHUIA B
IPYTOW.

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKON HPHEPIHH B IMpoleccax C y4aCTHEM
CUJI YIIPYTOCTH WU TPABUTALMOHHBIX CUJI SABJSETCA OJHUM M3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAHHWE 3TOr0 3aKOHA YIPOMIAET PEHICHWE MHOTHUX 337a4, UMEIOIIUX
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
MPEBPATUIIACH BO BHYTPEHHIOIO SHEPTHUIO TEMJIOBOTO JIBUKECHUS MOJICKYJI.

[Ipn 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE3aET, a TOJIBKO MPEBpAILAeTCA U3 OJJHON (POPMBI B IPYTYIO.

[TockonMbKYy CHIIBI TPEHHSI UCKJIIOUUTH MOJHOCTBIO HE BO3MOXHO, TO M 3aKOH
COXPAaHEHHs] MEXaHMYECKOW DSHEPTrHM BBINOJHACTCS B PEANBbHBIX CHUCTEMAX JIUIIb
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, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.
4. VI3MepuTh TUHEUKON JJIMHY NIPYKUHBI X1.
5. IlpukpenuTh rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTH T'PY3bl, U3BMEPUTH MAKCUMAJIbHYIO CUITYy YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPYy3aX X2.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
NpyKUHbL. I3MEpUTH CUITy YIIPYTOCTH MPYKUHBI.
8. OmnpenenuTh yATUHEHUE IPYKUHBI AX = X2 — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
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10. Omnpenenuth W3MEHEHHWE TMOTCHIMATBHOW JHEPTUHM TPYXKUHBI TIpuU €€

pacTspkeHud 1o popmyne AE,, = —=.

2
11. OnpenenuTh U3MEHEHUE MOTEHIUATBHON 3HEPTUU IPY30B MPU HX MIEPEMEIIEHUN

no ¢popmyne AE,,=mgh.
12. Pe3ynbTaThl BCEX U3MEPCHHI U BBIYMCICHHI 3aMMMCATh B TAOJIHUILY:

2 R ° A N3menenne
< S JAJMHa NPYXKUHBI ~ 3 i = =0 NOTEHUHAJbHOM
e z = 3 o S = IHEPIrum
- o = 2 ® 9 3 p
= = % = = = E 2152 =

- = = = o | =2 = T g

= < - o = > - > = §~ -] -
- o £ ® o= = o Zo= = = o |0 % € g o &8
Z ) H o . = o . = > oo = > 3 >

< 2 £ s SE 5| o»e o = > 2 >N | 23N

= 3 2 = | 2 = | 23z =

13. CpaBHHTH pe3yabTaThl U3BMEPEHUI U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BUJIbI PHEPTUH CYIIECTBYIOT B MEXaHUKE?
2. UTo Ha3bIBaeTCs MOJTHOM MEXaHUYECKON dHEpruei?
3. ChopmynupoBaTh 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHUH.
4. TTpu KaKOM yCIIOBUHU BBITIOJTHSIETCS] 3aKOH COXPAHEHHUS SHEPTUH B pPeaIbHBIX
CHUCTEMAX U Mmouemy?

JIABOPATOPHAS PABOTA Ne 3

Ha3zeanue naovopamopnoit pabomuir: «A3mepeHune BJIAKHOCTH BO3AyXa».

Ileny padomor: HAyYUTHCSI OMBITHBIM TYTEM OMNPENEISITh OTHOCUTEIBHYIO
BJIQXXKHOCTb BO3/1yXa.

Oobopyoosanue: TEPMOMETpP, BOJA WM JAUATUIOBBIM 3QUp, TMCUXPOMETP,
0apoTEepMOTUTPOMETP, ICUXOMETPUUECKasl TabIHLIa.

PesyabTarsbi:

Dopmupyemovie J/1eMeHm bl IIK (npogpeccuonanvro-opuenmupogannoe

cooepoicanue).

— TIK 1.3 IIpoBOoauTh PEMOHT Pa3JIMYHBIX TUIIOB JIBUTATENIEH B COOTBETCTBUU C
TEXHOJIOTUYECKON IOKYMEHTALIUEN;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIPG 06, ITP6 07, I1P6 10;
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— IIPy 07, ITPy 08, 1Py 09, I1Py 12.

Ilo okonuanuu pabomwvl oOyyaOWULICA OOAMCEH YMemb. TUIAHUPOBATh U
BBITIOJIHATh JKCIIEPUMEHTHI C TIOMOIIbIO PA3NIMYHBIX HW3MEPUTEIBHBIX MPUOOPOB
(mcuxpomeTp, 6apoOTEPMOTUTPOMETP), TOJIB30BAThCS MCUXOMETPUYCCKON TaOIUIICH;
peliaTh 3a/ladyd Ha OMpEJesIeHUEe OTHOCUTENIbHON BJIAXKHOCTH BO3/yXa, OOBICHSTH
M3MEHEHHE arperaTHbIX COCTOSTHHI BEIIECTBA.

Teopus

B armocdepe 3emnn Bcerna coxaepikarcs BOAsSHBbIC mapbl. VX conepikanue B
BO3/IyX€ XapaKTepu3yeTcs: abCOMIOTHON U OTHOCUTEIHHON BIAKHOCTBIO.

AOGCOIIOTHAs BIAKHOCTH (p,) ONpPENENseTcs Maccoil BoasHoro mapa B 1 w3
BO3/1yXa, T.€. INIOTHOCTHIO BOASHOTO Iapa.

AOCOIOTHYIO BIaKHOCTh MOKHO OIPEAEIIUTh 10 TEMIIEPATYpE — TEMIIEPATYpE,
IIpU  KOTOPOW Tap, HAXOMAIIMKCA B BO3AYyXE, CTAHOBUTCS HACBIIICHHBIM.
TeMmmeparypy TOYKM pPOCBI ONPEAEISIOT C MOMOIIBID THUIPOMETpPA, a 3aTeM I10
tabnuue "/lagnenue HACHIWEHHLIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax" HaxoAsAT COOTBETCTBYIOLIYIO TEMIIEPATYPE TOUYKH POCHI IIJIOTHOCTb.
HalineHHasi I0THOCTh U €CTh a0COIOTHAS BIIAXKHOCTh OKPYKAIOLIEro BO3/1yXa.

OTHOCHTENBHAS BJIAXXHOCTh ¢ TIOKAa3bIBAET, CKOJBKO IPOLIEHTOB COCTABIISET
a0COJIIOTHAs BJIAXKHOCTh OT IUIOTHOCTH p, BOJSHOIO Mapa, HACHIIIAIOUIEr0 BO3IYyX
IIpY TAaHHOM TeMIlepaType:

P, ©100%
Y p.
X0/ PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMoTpeTh ncuxpomMeTp U 0apOTEPMOTUTPOMETP U ONPEACIIUTD IIKATY JEICHUS
pruOOPOB.
[TcuxpomerTp: baporepmorurpomerp:

; . g
HUIKOE 050 bJsiconoe

2. IlpoBepuTh HalWuyue BOJbI B CTaKaHUMKE TMCUXPOMETP U MPU HEOOXOIUMOCTU
JIOJIUTH €€.
3. OnpenenuTh TeMIepaTypy Cyxoro TepMoMeTpa.
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4. OnpenenuTs TEMIEPATYPY CMOYEHHOIO TEPMOMETPA.

5. OHpGI[CJII/ITI) OTHOCUTCIIbBHYIO BJIA’)KHOCTD,

TaOIUIIEH.

6. OnpeenuTh OTHOCUTEIBHYIO BJIQKHOCTD [0 OAPOTEPMOTUTPOMETPY.

MOJIB3YSICh [ICUXPOMETPUUYECKOMN

7. Ucnonw3ys Tabmuiyy ‘“/lasneHue HACLIWEHHbIX NAPO8 U UX NIOMHOCMb NpPU
PA3IUYHBIX memnepamypax”, ONpeneInuTh MIOTHOCTh HACBHIIIICHHOTO BOSHOTO IMapa
(mpu Temmiepatype ty).

_ P,
8. Onpenenuth aOCOMOTHYIO BIAXXHOCTD 110 hopMyse p = 100% °
0
9. Pe3ynbTaThl H3MEPEHUH 3anUCcaTh B TAOJUILY:
IHoka3zanue Pa3noctn OtHocuteab- | OTHOcuTeab- | IlIoTHOCTHL | AOCOJIIO
TepMOMeTpa MOKA3aAHUI HadA Hasl HACBIIIEH- T-
CYXOr | CMOY | TepMOMETPO | BJIAKHOCTH BJIAKHOCTDH HOT0 mapa, Had
o t1, €HHOT B At, °C BO3/yXa M0 BO3/1yXa 10 P, ig BJIAXK-
°C o t2, ncuxpomMerpy | 6aporepmoru- " HOCTb p,
°C 0, % rpomerpy ¢,% .
M
10. CpaBHUTH pe3ynbTaThl U CACIATH BHIBOI.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro Ha3piBaeTcs ucnapeHuem, KoHjeHcanuei? Ilouemy npu ucnapeHuu
TeMIIEPATypa KUJIKOCTH IIOHMKAETCS?

2. Kako# map Ha3bpIBalOT HACBIEHHBIM? Kak IepeBecT HEHACHIILICHHBINA Nap B
COCTOSIHUE HACBHILLECHUS?

3. M300pa3uTh Ha pUCYHKE AMHAMUYECKOE PABHOBECHUE MEXIY MapoM U
KUJIKOCTBIO.

4. Tlouemy mOKa3aHHs BIAXHOIO TEPMOMETPA IICUXPOMETPA MEHBIIIE
MOKazaHu cyxoro Tepmomerpa? Ilpm KakoM yCIOBHMM Pa3sHOCTh NOKAa3aHUU
TepMOMETpa HauboJIbIIas?

5. Cyxo# U BJIaKHBI TEPMOMETPHI TICUXPOMETPa MOKA3BIBAIOT OJHY U TY Ke
temneparypy. KakoBa oTHOCUTEIbHAS BIAXKHOCTh BO3/TyXa?

6. Uto HazbiBatoT TOukoM pockl? [Ipu kakoif Temmneparype BBIIAJET poca, eCliu
JaBJICHHE BOJASIHOTO napa B Bo3ayxe 1706 Ila.

7. [Touemy mociie »)apKoro AHs poca ObiBaeT Oosiee 0OubHA?

JIABOPATOPHAS PABOTA Ne 4

Haszeanue nadopamopnoit pabomer: «3MmepeHue NMOBEePXHOCTHOIO HATSIKEHHUS
SKMIKOCTH.

Ilens pabomor: HayIUTHCS ONPENLIATH KOADOUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS
Pa3TUYHBIMH CTIOCOOAMH.
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Oobopyoosanue: Becbl C pa3HOBECAaMU, IITAaTUB, IITAHTCHUUPKYJb, JUHEWHKA
U3MepuTelibHasg, KojJ0a KOHMYecKas, CTaKaH, CTakaH C BOJOH, BOPOHKa
KOHycooOpa3Hasi WM OropeTKa ¢ KpaHOM, TpyOKa pe3uHOBasi ¢ KpaHOM U
CTEKJSIHHBIM HAaKOHEYHUKOM JauaMeTpoM 3—4 MM, cocyd € BOJOW,
KanuJisipHas Tpyoka.

PesyabTarnl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opuenHmuposannoe

cooepoicanue).

— IIK 1.3 [IpoBOoauTh PEMOHT Pa3JIMYHBIX TUIIOB BUTATEIIEW B COOTBETCTBUH C

TEXHOJIOTUYECKON JOKYMEHTALNEH;

MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okoHuanuu pabomuvl oOyuarowulicsi 00jdceH YMems. TUIAHUPOBATH MU
BBINIOJIHATh SKCHEPUMEHTBl 110 ONPEJEICHUIO MOBEPXHOCTHOIO HATSHKEHHS BOJBI,
MPUMEHATh TMOJYYEHHbIE 3HAHUS N0 (QU3HKE i1 OOBSICHEHUS HAOIIOJAEMBbIX
ABJICHUI, MPOU3BOJUTH MAaTEMaTHYECKyl0 O0OpabOTKy MOJYyYEHHBIX pPE3yJIbTaTOB
AKCIIEPUMEHTA U MOTPEUTHOCTEN U3MEPEHUS.

Teopus

Monekynabl TOBEPXHOCTHOTO  CIIOS  JKUJKOCTH  O0JIaIal0T  HU30BITKOM
MOTEHIMATBLHON SHEPTUH IO CPABHEHUIO C DHEPTUEH MOJIEKYJ, HaAXOISIIUXCSI BHYTPH
x’uakoctu. Kak u mobas MexaHndyeckasi CUCTeMa, TTIOBEPXHOCTHBIA CIION KUIKOCTH
CTPEMUTCS YMEHBIIUTh CBOIO MOTEHIIMAIBLHYIO SHEPTHIO. 32 CUET YMEHBIIICHUS 3TOU
SHEPTUM MOJIEKYJISIPHBIE CUJIbI — CHUJIbI TOBEPXHOCTHOTO HATSIKEHHUS — COBEPIIAIOT
paboTy A, cokpamas IUIONAAb,  CBOOOJHOHM IMOBEPXHOCTH KHUIAKOCTH S Ha
BeNMUnHYy AS:

A = o6AS.

KoadduimenT nponopunoHanbHOCTH 6  Ha3bIBaeTcss KO3 (OUIHEHTOM
MMOBEPXHOCTHOTO HATSKEHUSI JAaHHOM KUJKOCTU. V3 puBEICHHOM BBIIIE (hOPMYJIbI
BHJIHO, UTO OH YHCJICHHO PaBEH CUJIC MOBEPXHOCTHOTO HATsHKeHUS F, nericTByromei
Ha EIWHUIY JJIMHBI JIMHUM, OTPaHUYMBAIOIICH KaKyl-THM0O YacTh CBOOOHOMU
MMOBEPXHOCTH KHUJKOCTHU:

F

=7

[ToBepXHOCTHOE HATSHKEHUE KUIKOCTA 3aBUCUT OT
MIPUPOJIbl TPAHUYHBIX CPEJ U TEMIIEPATYPhl KUIKOCTH.

[loBepXHOCTHOE  HATSKEHHUE  MOXKHO  OMNpPEACIUTh
PasTMYHBIMH METOJIAMHU: METOJIOM OTPBIBA Kamelb M METOJIOM ___
MOJAHATHUS KUJIKOCTU B KaMUJUISIPE. ’
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1) Meroa oTpbiBa Kamnenb.

JI1st u3MepeHust STUM METOJIOM COOMPAIOT YCTAHOBKY 110 PUCYHKY.

HanuBaioT IUCTUIUIMPOBAHHYIO WM XOPOIIO MPOKUIISIYEHHYIO BOJY U C
MOMOIIBIO KpaHa PEryJupyroT €€ BbITEKaHHE TaK, 4YTOObl BOJA OTICIbHBIMU
KalUIsIMU Tajjaina B IMOJCTaBJICHHBIM cTakaH. J[Jisl KaruM >KUIKOCTH B MOMEHT €€
OTpbIBa OT KOHIIa TpyOKH cwioi F Oyaer Bec karmu:  F = mg;

JUHUS, OTpaHUYMBAIONIAs  CBOOOJHYIO  IOBEPXHOCTh  JKUJIKOCTH, — JJIMHA
OKPYKHOCTH IICHKH KaIlIu:

[= 7l'dm.l<.-

N _Mmg Mg
TCIOJA C = WU © =
I[ ﬂdmk‘ nﬂdm.x. ’
rae M — mMacca BBUIMBIICHCS BOJIBI, § — YCKOPEHHUE CBOOOTHOTO MaieHus, N — YUCIIO
Karenb BOJbI, Uu.c — BHYTPEHHUH TUAMETP CTEKIITHHON TPYOKH.

2) MeTo OTHATHUS JKUKOCTH B KaITWJLIAPE. _

[Ipy wW3MepeHWH, KaNMWULIPHYIO TPyOKYy OITyCKaloT B
CTakaH C BOJOW W M3MEPSAIOT BBICOTY IIOJHATHS BOJBI B
kamuiape. JKUaKoCTh TMOJHUMACTCS B KalWUIIPE IO TEX II0p,
IOKa CHJjla IMOBEPXHOCTHOI'O HATSHKCHHS HE YPABHOBECHT CHITY h
TSDKECTH, ACHCTBYIOIIYIO Ha MIOHATYIO BOJY:
F = Fm}mc,

pmd*hg
ond = -
phgd -

Orcroma © = VR

re p — IUIOTHOCTh JKMIKOCTH, ( — MOIYJIb YCKOPCHHS CBOOOIHOro maaeHus, h -
BBICOTA TOJHATHS KUIKOCTH B Kamuuispe, d — quaMeTp Kamunspa.

XOJd PABOTHBI
| cnocod: kanenvnwiit
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEIETUTH LIEHY JEICHUS.
2. Onpenenuth Maccy mycroro crakana 1o 0,01 r.
3. H3MepuTh BHYTpPEHHUH JOHaMETp CTEKISHHOW TPYOKH INTaHTCHIUPKYJIEM.
Boruncnuth nuametp meiku Kamii  Qu.. = 0,9 d.
4. CobpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTh MPUOOP TaK, YTOOBI CTEKJISTHHAS
TpyOKa, U3 KOTOPOI BBITEKAET BOJIa, ObIJIa CTPOTO BEPTUKAJIBHA.
5. 3aKkpbITh KpaH, HATATH BOAY. [lOCTETIEHHO OTKpBIBask KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJIa BhITEKAJIA OTAEIbHBIME KaryisiMu (30 — 40 xamens B MUHYTY).
6. IloncraBuTh noj TpyOKy MycTOM cTakaH u orcuuTarh B 100 Kamens.
/. OnpenenuTh Maccy cTakaHa ¢ BOJIOW, BBIYMCIUTh MAacCy BOJbI
M3 = M2 —May.
8. BeruucianTh MOBEpXHOCTHOE HATSHKEHUE BOJBI IO opMyIIe:
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9. BeIuuCANTH OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUI TT0 popMyIie:

| O — O abn |
o=—"—" —-100%.
mabn
10. Pe3ynbTarhl H3MEpPEHUN U BBIUUCICHUN 3allicaTh B TAOIHUILY:
-y Ko3¢punuent
=
3% g L IMOBEPXHOCTHOI'O
S g| = o < = Z = P S 2
s %l = g = 2 S = = = HATSIZKEHUS = =
< = i < S = = - L ) = = g
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2| 2e| &€ = g = S5 | 2 = g5
S| Exz| 5= ¢ 2 = = = 22 =8
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Il cnoco6: kanunnapmuoii
IIpogeccuonanvro-opuenmupoganmule 3a0aHUA.

1. PaccmoTpeThb HIKajabl U3MEPUTENbHBIX IPUOOPOB, ONPEACIUTh HEHY JEJICHUS.

2. I3MepuTh TuaMeTp Kanuuisipa MITaHT€HIUPKYJIEM.

3. Cobpath yCTaHOBKY 1O pUCYHKY. OIMyCTUTh KallUJUISAP B BOAY U U3MEPUTH BBICOTY
e€ MOJHATHS B Kanuyuiape (JIMHEMKOW) HaJl TOBEPXHOCTHIO BOJbI B CTAKaHE.

4. BpIunCIUTh TOBEPXHOCTHOE HATSXKEHUE BOJBI 1O (hOpMyIe:

phgd

6= ", .
5. CpaBHUTH pe3yNbTaTbl W3MEPEHHN C TAOJUYHBIM 3HAYEHUEM MOBEPXHOCTHOTO
HATSDKEHUS U ONIPEAEIINTh OTHOCHTENIBHYIO TOTPEIIHOCTb.

6. Pe3ynbraTel n3MepeHnii M BRIYMCICHUH 3aMucaTh B TAOJIHILY:

o Koappuuuenr
< S 2 2 MOBEPXHOCTHOT =
= g g 2 OBEPXHOCTHOI'0 = 4
T S = S HATSVKEHUSA Z 5
« = S
= 2 82 E[E 2P = 5“?
Sl = = = = ple~} == ot
© = E s = £ = =
~Z| 2=22T| g Ec S 2 2 = == 52«
S| s = = = m = o = = = = g =
s = e = = = = = s = =
& 2 3 S 20 = S =
g =
= X Q= = = © e £ o
=S¢ A2 = ) g ©

7. CpaBHUTBH pe3yibTaThl U CAENATh BHIBO/I.
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KOHTPOJIBHBIE BOITPOCHI:
Yrto Takoe MOBEPXHOCTHOE HATsKEeHUE?
Kak u rnie mpumensieTcs moBEpXHOCTHOE HATSHKEHHE.
Ha 9To neiicTByeT cuiia MOBEPXHOCTHOTO HATSHKEHUS M KaK OHA HampaBiieHa?
[Touemy MOBEPXHOCTHOE HATSHKEHUE 3aBUCUT OT BUA KUJIKOCTU?
N300pa3uth Ha pUCYHKE MOJIEKYIY KUIKOCTH Ha TOBEPXHOCTH TBEPAOIO Tela
JUTSL clTydasi CMauuBaHUs M HE CMauuBaHUs. YKa3aTh KpaeBOM yrod.
6. Uro Ttakoe kamuuiap? WM300pa3uth >KUAKOCTH B KaMWUIApE IS CiIydas
CMa4yMBaHUA U HE CMaYUBaHHUS.
7. TloueMy >KMIKOCTH UCHAPSIOTCS JIETYE, YEM TBEpAbIE Tena?

Ok whE

JIABOPATOPHAS PABOTA Ne 5

Ha3zeanue nabopamopnou paoomor: «A3ydenue 3akoHa Oma JJIs y4acTKa menu

MPH NOCJIeI0BATETbHOM COCAUHECHUM NPOBOJIHUKOB.

Ilenv pabdomer: HaydUTbCS COEOUHATH MOTPEOUTENM Pa3IMUYHBIMHM CIIOcOOaMH,

ONBITHBIM IYTEM MPOBEPUTH 3aK0H OMa.

Oobopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,

BOJIbTMETP, PEOCTAT MOJ3YHKOBBIH, KIIF0Y, COEUHUTEIbHBIE TPOBOAA.
PesyabTarhi:

Dopmupyemoie NeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepiicanue).

— TIK 2.2. OcyecTBIsATh TEXHUYECKOE 00CIIY)KUBAaHUE 3JIEKTPOOOOPYAOBAHUS U
AJEKTPOHHBIX ~ CHCTEM  aBTOMOOHWJIEH  COTJIaCHO  TEXHOJOTHYECKOM
JIOKyMEHTAIINH;

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;

npeomemHule:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCS OOJMCEH YMemb. COCTaBIAThH
AIIEKTPUYECKHE LEeNH, IUIAHUPOBATh W TMPOBOJUTH HU3MEPEHUS pa3IMYHBIMA
MU3MEPUTENbHBIMA  NpUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacyeT
AIIEKTPUUYECKUX IIeTeld MpH Pa3IUYHBbIX CIOCO0AX COENMHEHUs MOTpeduTene u
HMCTOYHUKOB AJIEKTPUYECKOTO TOKAa, MPOU3BOJAUTH MAaTEMaTHUECKyl0 00pabOTKy
MOJIyYEHHBIX PE3YyJbTaTOB 3KCIEPUMEHTAa W MOTPEUIHOCTEH; pelaTh 3a7add Ha
OTPEJIEICHUE CUJIbI TOKA C MCIIOIb30BaHMEM 3aKOHOB OMa ISl y4acTKa LeMu.

Teopus

DNEKTPUUECKUNA TOK — YIOPSJOUYEHHOE JIBHKEHHUE 3apsSKEHHBIX dacTull. Jlis
TOTO 4YTOOBI B TIPOBOJAHUKE BCE BpEMsS MPOTEKad SJIEKTPUUYECKUN TOK, B HEM
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HeO6XOI[I/IMO noaACPKUBATh IOCTOAHHOC JJCKTPHUYCCKOC 1I0JI€ C IIOMOIIBIO
HNCTOYHHKA TOKaA.

OCHOBHBIMH XAPAKTCPUCTHUKAMHU  JJICKTPHUYCCKOTO TOKaA B IOCIIM ABJIIIOTCA
HAIIPSKCHUC, CHJIa TOKa, COIIPOTUBJICHUC. 3aBHCHUMOCTbD MCIKIAY OTHMH
XApaKTCPUCTUKAMHU YCTAHABJIIMBACT 3aKOH Oma:

U

1= —.

R
[ToTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, MPOBOAA U T. M. — O0JAJAIOT ONPEIEICHHBIM

COMPOTUBIIEHUEM, TIO3TOMY HMX 9YacTO Ha3bIBAlOT  «IPOBOJHUKAMU»  WJIH
pe3UCTOpaMH.

OOBIYHO dJIEKTpUYECKass I1eMb COCTOUT U3 HECKOJbKHX PE3UCTOPOB,
COCTMHEHHBIX TOCIEIOBATENIbHO, MApAUIEIbHO WM cMemanHo. CompoTHUBICHHE
ATOTO PE3UCTOpPa HA3BIBAIOT KBUBAJICHTHBIM OOIIEMY COMPOTHUBIICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIOIIUX IIETIb.

CxeMa IIOCJIEIOBATEILHOTO COSAWHEHUS IPOBOJHUKOB BBITIIAIUAT CIACAYIOIIAM

o0Opazom:
R1

R2
R3

[Ipn mocnegoBaTeNbHOM COCIMHEHHHM BCE BXOSIIME B HETO MPOBOAHUKHU
COCIUHSIIOTCSL JPYT 3a JPYroMm, T.€. KOHEI[ MEpPBOTO IMPOBOJHUKA COCIUHSIETCS C
Ha4yajoM BTOPOTO.

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

I == I 1= I 2-
o Ecnu dyepe3 oguH NpoOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U Yepe3 BCE

OCTaJIbHBIE.

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

OTCYTCTBYET M Ha BCEX OCTAIbHBIX.

[Ipu mocnenoBaTEIbHOM COCIUHEHUU COMPOTUBIICHUN pE3YyIbTUPYIOIIEE
HaIpsHKEHUE paBHO CyMMeE HaNpsHKEHU Ha y4acTKax:

U= U;+ U,.

Pesynprupyromee  COMpPOTHBICHHWE  TOCIEAOBATEIHHO COCTMHEHHBIX

MOTpeOUTENICH paBHO CYMME COMTPOTUBJICHUHN TTOTPEOUTENECH:

R= R, +R,.
CoIpoTHBIEHUE nemu R, COCTOSIILEH U3 N OMHAKOBBIX JIAMIIL,
conpoTuBieHneM R4 kaxas, B N pa3 GoJiblIe COMPOTUBIEHUS OTHOM JTaMIIbL:
R =R 1 * N.

X0 PABOTHI
1. CocTaBUTH IIEKTPUUECKYIO LEMB IO CXEME:
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A R R2 R3 B

B ——

IIpogheccuonanvro-opuenmuposanivle 3a0aHUA.

2. PaccMOTpETH IIKAJIbl H3MEPUTENLHBIX IIPHUOOPOB, ONPEAEIUTE IIEHY JEIECHHS.

3. IIpoBepUTh JJIEKTPUUECKYIO LENb, LEMb 3aMKHYTh M HU3MEPUTH HAIPSDKEHHUs Ha
KaXXI0M PEC3UCTOPC. I[JIH 9TOT0 IMPUKOCHYTHBCA HAKOHCYHHKAMHU IIPOBOOOB,
HpHCOGI[I/IHéHHBIX K 3aKUMaM BOJIBTMCTP K KJIICMMaM KaKJI0ro pe3ucTopa.

4. U3MepuTh HaNpsuKEHHUE Ha KOHIAX BCEH TPYIIBI pe3ucTopoB (yuactok AB), mens

Pa30MKHYTb.
5. [poseputs cooTHOMIEHUS (Uysy.= Upaca; Upacu = U1 + Uz + Us) 1 cienats BBIBOJ.
6. Brerauciaurs oO1ee CONPOTHUBJICHUE MIPOBOHUKOB, COEIMHEHHBIX

TIOCJIEIOBATENBHO, PA3IMYHLIMU CIIOCOOAMM:
_u _
R 106w = —u R2o6m = R1+ R2 + R3

7. Ilo dopmyne | = BBIYUCIUTh cUly TOKa. CpaBHUTH €€ C IOKa3aHHEM

R206m

aMIIEpMETpa U CIEIaTh BHIBOL.
8. Pe3ynbTarhl n3MepeHui U BRIYUCICHUH 3aMicaTh B TAOJIHILY.

Conporusienne HanpsizkeHue Cuaa Ttoka
= =
= = = = =]
S |8 |8 |9 |9 (rla|e % |5 << T2
5 o 3 = E |5 |S5|S5| & 2 ||| 2| & &
¥ | >

9. CpaBHUTH pe3ynbTaThl H3MEPEHUN U ClIeTaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:

1. Kak BKIIOYEHBI BBIKJIIOYATENIb, OaTapelika H JaMIlOYKa B KapMaHHOM
donapuxe? N300pazute cxemy.

2. M3o0Opa3uth  y4aCcTOK  IIEMU  COJAEpXKAIIMM  JIaMITbl,  COCAMHEHHBIX
MOCJIEAOBATEILHO. | /16 MPUMEHSIOTCS TaKHE CXEMbI?

3. Tlokazath Ha cxeme, KaK MOJKIIOYUTH aMIIEPMETP U BOJIBTMETP K PE3UCTODPY.
Kak MOXHO omnpeieNIuTh CONMPOTUBIICHHE PE3UCTOPA 110 UX TTOKa3aHUSIM?

JIABOPATOPHAS PABOTA Ne 6
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Ha3zeanue nabopamopnoii pavomur: «A3ydenne 3akona Oma IJis1 y4acTKa LeNH

NPHU NAPAIETLHOM COCAHHEHUH MPOBOJIHUKOB).

Ileny pabomer: HaydUTHCS COCNUHSITH MOTPEOUTENM PA3JIMYHBIMH CIOCOOaMH,

ONBITHBIM ITYTEM MPOBEPUTH 3aK0H OMa.

Oobopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHEPTUM, PEZUCTOPBI, aMIEPMETD,

BOJIbTMETP, PEOCTAT MOJI3YHKOBBIM, K04, COEUHUTEIIbHBIE POBOJA.
PesyabTarsbl:

Dopmupyemoie INIeMeHmbl IIK (npogpeccuonanvHo-opueHmuposannoe
cooepoicanue).

— TIK 2.2. OcymiecTBIsTh TEXHUYECKOE 00CITY)KUBAHUE YJIEKTPOOOOPYIOBAHUS U
AJEKTPOHHBIX  CHCTEM  aBTOMOOMWJIEH  COTJIaCHO  TEXHOJOTHYECKOM
NOKYMEHTAIUHY,;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHtule:

— TIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl oOyuarOWULICS OOJXCEH YMemb. COCTaBIAThH
AIIEKTPUYECKHE 1IE€NH,  IUIAHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
U3MEPUTENbHBIMA  NPUOOpaMU  (aMIEPMETP, BOJBTMETP), MPOU3ZBOAUTH pacyeT
ANIEKTPUYECKUX IIENel MpH pa3IMuHBIX CHOCO0aX COEAUHEHUS MOTpeduTenel u
MCTOYHUKOB DJIEKTPUYECKOIO TOKA, MPOU3BOJAUTH MAaTEMaTHYECKyl0 0O0pabOTKy
MOJIyYEHHBIX PE3YJIbTaTOB SKCIEPUMEHTAa M TOTrPELIHOCTEd HW3MEpPEHHUs; pelaTh
3a/layu Ha OMNpPEACIICHUE CUJIbl TOKAa C MCIOJIb30BaHUEM 3aKOHOB OMma sl y4yacTka
LIEIIH.

Teopus

DNEKTPUYECKUN TOK — YHMOPSJOUYEHHOE JBHXKCHUE 3apsKEHHBIX dacTull. Jlis
TOTO 4YTOOBI B TPOBOJAHUKE BCE BpEMsl MPOTEKad SJICKTPUUYECKUN TOK, B HEM
HEOOXOAMMO TOJJEPKUBATh IOCTOSSHHOE JJIEKTPUYECKOE TI0JIE€ C  I[OMOIIbIO
HMCTOYHMKA TOKA.

OCHOBHBIMHM XApPAKTEPUCTUKAMH DJICKTPUUECKOTO TOKAa B ILENU SABJISIOTCA
HanpsHKEHHUE, CUjla TOKAa, COIPOTUBIICHHUE.
3aBUCUMOCTh MEXKY STUMHU XapaKTEPUCTUKAMHU YCTaHABIMBAET 3aKOH OMa:

U

1= —.

R
[ToTpeOuTenn SIAEKTPUUYECKON SHEPIMM — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArpeBaTeNbHbIe MPUOOPHI, MPOBOAA U T. M. — O0JaNAI0T ONPEACICHHBIM

CONPOTHUBJICHUEM, I[IOTOMY MX YacTO HAa3bIBAIOT  «IPOBOJHUKAMH»  WJIU
pe3UCTOpaMH.
Cxema napaJuieJIbHOTO COSIMHEHUS TPOBOJHUKOB BBITJISIUT CIAETYIOITAM 00pa3oM:
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[Ipu mapaieslbHOM COEIMHEHHMHM BCE BXOJSAUIME B HETO NPOBOJHUKH OJHHUM
CBOMM KOHIIOM NPHUCOEAUHSIOTCS K OJHOM TOYKE LEenu A, a BTOPBIM KOHLIOM — K
Ipyrou Touke B.

Cuna TOKa B HEPa3BETBIEHHOM YacTH LIENMM paBHa CyMME CHJI TOKAa B
OTJIEJBHBIX MAapaJUIEIbHO COEAUHEHHBIX MPOBOJHUKAX. OO0 3TOM CBHIETEIBCTBYIOT
ITOKA3aHUsI aMIIEPMETPOB:

I=1,+ I,.

Eciau BBIKpYTUTH OJHY JamIly, TO JApyras Jiamna HpOJOJIKAET TOPETh. IJTO
CBOMCTBO HCHOJB3YIOT [IJIi TOAKIIOYEHHUS OBITOBBIX MPUOOPOB B TMOMEIICHUH.
Hanpspokenue Ha yyactke nenu AB 1M Ha KOHIAX BCeX MapajuielIbHO COEAMHEHHBIX
IIPOBOJHUKOB OJTHO U TO XK€: U=U, = U,.

OO011ee CONPOTUBIIEHUE LIENH MPU NapaJIEIbBHOM COEIUHEHHH MPOBOJIHUKOB
omnpenensiercs o hopmyiie:

1 1 1
_— T — _I_ —_—
R R, R,
ConpoTtuBieHue nenu R, COCTOSIIECH 13 N OJUHAKOBBIX JIaMII,
conpoTuBiieHUEM R4 Kaxjas, B N pa3 MEHbIIIEC COMPOTUBJICHUS OJHOM JIaMIIbI:

R=1%2
n
Bo Bcex ciywasx, KOrjia HY)KHO HE3aBUCHMOE BKJIFOYCHHE W BBIKIIOUYCHHE
AJIEKTPUYCCKUX TPUOOPOB B IICMH, HKCIONB3YIOT TMapauIeJbHOEC COCIUHCHHE
AJIEKTPUYCCKUX YCTPOHCTB. VIMEHHO mapaieibHbIM 00pa3oM yCTaHABIIMBAIOT
pPO3CTKH B KBapTupax. Takoe MOJKIIOYCHHE IT03BOJISICT BKJIIOYATh Pa3IUYHBIC
prOOPBI B CETh COBEPIICHHO HE3aBUCHUMO JIPYT OT APYra, U MPH BBIXOAC MX CTPOS
OJIHOTO M3 HHUX 3TO HE BIIUSACT Ha pa0d0Ty OCTAIbHBIX.
OcHOBHBIE 0COOEHHOCTH:
o BxiroueHrne wW/WiaM BBIKIIOYCHHE OJIHOM HAarpy3kd HE Memraer pabdote
OCTAJIbHBIX.
« Bce Harpy3ku paboTarOT MpH OJHOM HAIPSKCHUU.

X0 PABOTHI
1. CocTaBUTH 3IEKTPUUECKYIO IIENb TI0 CXEME

-4

R1

IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUAL:
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2. PaccMOTpeTh MIKaibl H3MEPUTEIBHBIX TPUOOPOB, OMIPEACIUTD IIEHY JIeTICHUS.
3. IIpoBepuTh ANEKTPUUECKYIO II€Nb, IENb 3aMKHYTh M U3MEPUTH HAIpPSHKEHUE Ha
y4acTke AB U CUily TOKa B LIETH.
4. TlepexTtouuTh aMIIEpMETP U3 MAaruCTpaiu B Ty WA UHYIO BETBb U U3MEPUTH CUITY
TOKa B KOKJIOM PE3UCTOPE.
S. IIpoBeputh COOTHOMIEHUS T pacy = 1+ 12+ I3 1 Iy = Ipacq., COETATE BBIBOIL.
6. Boluncnuth o01iee COMpPOTHUBICHHE MPOBOJHUKOB, COCAUHEHHBIX MapalieiabHO,
Pa3TUIHBIMH CTIOCOOAMH:
U 1 1 1 1

R = 4B y = —+ — + =

Tooug = = Raoy Rt~ Rp Ry’
. R;R,R3

206u = R1R2 + R2 R3 + R1R3 ’
/. Bprauciaute Hanpsbkenue 1o ¢opmyine Up,eq = |+ Rzogw. CpaBHuTh €10 C
[I0Ka3aHMUEM BOJIBTMETPA U CIEJIaTh BBIBO/I.
8. Pe3ynbTaThl n3MepeHui U BEIYUCICHUHN 3aMKicaTh B TAOIUILY.

T.C.

ConporusjieHune Hanpsizkenue Cuia Toka
= =
= = = = <
S 18 18 %1% |2/212% % |<<l<|3 5
v o o g g |D|D|D| =2 S | =|=|—| & Z
x x e Q - T -
¥ | >

9. CpaBHUTH pe3ynbTaThl H3MEPEHUN U ClIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:

1. Jlns ocBelleHus TpaMBaHOTO BaroHa ucnodib3yercsa 10 mamrl, paccuMTaHHBIX
Ha Hanpspkenue 120 B.  Kak BxmtoueHsl st jamnbel? Hanpsbkenue B
TpamBaitHoi cetu 600 B.

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

3. Bocemb pe3uCTOpPOB COEIWMHWIM IO JIBa TMOCJIEAOBATEIbHO B YEThIpE
napasuiesibHble BeTBU. HauepTuth cxemy coeiMHEeHus.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue nabopamopnoii pabomer: «Onpenenenne IJC u BHYTPEHHEro
CONPOTHBJICHUS] HCTOYHUKA HANIPSIZKEHUSD.

Ilenv pabdomwi: wHayuntbes omnpenensat OJC W BHyTpeHHEE COIPOTUBIIEHUE
UCTOYHHUKA TOKA.
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Oobopyoosanue: amnepMmeTp, BOJBTMETP, HCTOYHUK DJIECKTPUUYECKONH IHEPTHH,
peocTar, K04, COeIMHUTENIbHBIE TIPOBO/IA.

PesyabTarsbl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmuposannoe

cooepoicanue).

— TIK 2.2. OcyiecTBisATh TEXHUYECKOE 00CITYKMBAHUE YJIEKTPOOOOPYI0BAHUS U
AJEKTPOHHBIX  CHCTEM  aBTOMOOHWJIEH  COTJJaCHO  TEXHOJOTHYECKOM
JTIOKYMEHTAIIUY;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHtule:

— IIP6 06, ITP6 07, TTP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCS  OOJCEH YMemb. COCTaBJISThH
ANEKTPUYECKHE [EeNH, IUIAHUPOBATh U BBINOJHATH W3MEPEHUS  Pa3IUYHbIMU
MU3MEPUTEIbHBIMU npudopamMu (ammiepmerp, BOJIETMETP), IPOU3BOJIUTh
MaTEeMaTUYECKyl0  OOpabOTKy  IMOJIyYEHHBIX  pPE3yJbTaTOB  JKCIEPUMEHTA H
MOTPENIHOCTEN HW3MEpPEHHUs;  pelaTh 3a7adyd Ha ONPEACIIEHWE CHIIbI TOKa C
HCITOJIB30BAaHUEM 3aKOHOB OMa /ISl y4acTKa LENH U MTOJTHOM LEIH.

Teopus

Bo3HUKHOBEHHE Pa3HOCTH MOTEHLHMAJIOB HA MOJIOCAX JHOOOT0 UCTOYHUKA TOKA
ABJSETCA PE3yJbTaTOM pa3ACiCHUS B HEM IOJIOKUTEIBHBIX M OTPULIATENBHBIX
3apsAA0B.  OJTO pa3felieHue NpoUCXOAMT Orjaromapss paboTe, COBepIIaeMoit
cTopoHHUMHU cuinamMd. CTOpPOHHHME CHJIBl — CHWJBL, JCHCTBYIOLIME IPOTUB
AJIEKTPUYECKOTO MOJsI M BBINOJHSIOMME paboTy 3a CU€T Kakou-mubOo sHEeprum,
IOJBEAEHHOU U3BHE.

Benuuuna, u3aMmepsiemas paboToM, COBEpIIaeMON CTOPOHHUMHU CHJIAMH TpHU
MEPEMELICHUN E€IUHULBl IOJIOXKUTEIBHOIO 3apsja BHYTPHM HCTOYHHMKA TOKa,
Ha3bIBAETCS SJEKTPOABIKYLIEH criibl ucTOuHUKA Toka (DIC — &, B).

Eciu wnenb pa3oMkHyTa, TO paboTa CTOPOHHMX CHJI MpPEBpalIaeTcs B
MMOTEHUHAIIBHYI0 DHEPrul0 HMCTOYHHMKAa Toka. Ilpum 3amkHyTOM wmenmu 9ta
MOTEHIMANbHAs AHEPrus PacXoIyeTcss Ha paboTy MO MEpPEeMENICHUIO0 3apsSioB BO
BHEIIHEW IeNM C CONPOTHBJIEHHMEM R W BO BHYTpPEHHEHl 4YacTH LENU C
CONIPOTHUBJIEHUEM I,

¢ =IR+Ir,
T.€. &€ U [ MOXKHO OIPEIEIUTH ONBITHBIM ITyTEM.

X0 PABOTHI
1. CocTaBUTH 3IEKTPUUECKYIO LIEMb IO CXEME:
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IIpogeccuonanvro-opuenmuposanmule 3a0aHUA.

2. PaccMOTpeTh LIKaJIbl aMIIEPMETPa U BOJIBTMETPA, ONPEIEIUTh LEHY JEICHHUS.

3. IlpoBeputs 11€Mb, 3aMKHYTh KJIIOY, MOJB3YSICh PEOCTATOM, YCTAHOBUTH CUITY TOKA,
COOTBETCTBYIOIYIO HECKOJBKHM JIEJICHUSAM IIKaidbl amrepmerpa. CHITh MOKa3aHUs
BOJIBTMETPA U amnepmerpa. Pa3oMKHYTh LieTib.

4. TIoBTOpUTH OMBIT 3 pa3a, U3MEHSS CONPOTUBIEHUE LUENU IPH MOMOIIM PEOCTaTa.

U
5. BoIUKCANTE BHEITHUE COMPOTHBIICHHUE IIETTH, UCITOJB3yst 3akoH Oma: R = T

6. Pe3ynbTaThl M3MEpEeHH MOACTaBUTh B ypaBHeHue ¢ = U + Ir, onpenenuts € u I,
peliasi CHCTEMbl YPAaBHEHUI:

I_H

e =Ui+1I1r, e =Ux+lar, e =Us+ I3,
e =Uxt+1lar; =Us+ Isr; =Ui+1I1r.
U, -U Us-U U, -uU
r= 2 1 r= 3 2 r= 1 3
-1 I, —13 l3—1y
U, —U,l Ual, —Usl Uql; —Usl
— Yoli Uil c= 312 2'3 e= 1°3 311

-1, -1y I3— 1y
7. Pa3oMKkHYTHh 1LIelb U U3MEpUTh HanpskeHUe Uguym HaA 3aKUMax HCTOYHUKA
AJIEKTPUYECKON SHEPIUU MPU PA3OMKHYTOM BHELIHEH LIETIH.
8. Bce pesynbpTaThl 3MEpEeHU U BRIUMCIICHUH 3alliCaTh B TAOJIUILY.

- = é

= = ) N

= L= o ;:E 2 E @E

= = B = gls E o = S

= o S = Z|Z o X = o T om

= | Ef | B |gElzgE f. | 3%
< 7 9 = o & Emgim o 3”.\ QEE‘
| & 2 z E 3 E|c & E . 5| EE5
2 0« 2 E 5 2 Bo|E &9 w = @ 2 &
S| & | EEm| BEE.| 5E2|3EE S 5o | EEE
o | = s 2. 253| EE|aZE : = =N S 25
2|l O« E2D | m3O| AIS|OUATC ™ O m ==

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIETATh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Urto Takoe BHENTHSS ¥ BHYTPCHHSS YacTH IenH? YKa3aTh Ha PUCYHKE.
YTo Takoe CTOPOHHUE CHIIBI?
3. Tlouemy moka3aHus BOJIbTMETpPA MPH PA30OMKHYTOM M 3aMKHYTOM KJTHOUE
pa3JInyYHbI?
4. Yro naseBaetrcsa DJ1C?

N =

31




5. UT0 Takoe BHYTPEHHEE M BHEIIHEE CONIPOTUBIICHUE LIEIHN?
JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoii pabomsi: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJMBAHUS U MOIIHOCTH, OTPEOJIsIeMOH JIAMIIOID.

Ilenv padomer: wccnenoBaTh 3aBUCUMOCTh MOIIHOCTH TOKa OT HAIPSKEHUS H
HAYYUTHCS ONPEACISTh TEMIEPATYPY HUTHU JIAMIIbl HAKAJTUBAHUA.

Obopyoosanue: UIEKTPUYECKAsl JIaMIla, MCTOYHMK DJIEKTPUYECKOrO TOKa,
aMIIepMETpP, BOJBTMETP, PEOCTAT TNOJ3YHKOBBIA, KIIOY, COEIUHUTEIbHBIC
IIPOBOAA.

Pesyabrartsi:

Dopmupyemoie NeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— TIK 2.2. OcyiecTBisiTh TEXHUYECKOE 00CITYKMBAHUE YIIEKTPOOOOPYIOBAHUS U
ANIEKTPOHHBIX ~ CHUCTEM  aBTOMOOWJIEH  COTJIACHO  TEXHOJOTHYECKOM
JIOKyMEHTAI1H,

Memanpeomemmbwle:

— 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  okoHuanuu pabomuvl oOyuarOWULCS OOJMCEH YMemb. COCTaBIAThH
AJIEKTPUYECKHE IIeTIH, TUIAHUPOBATh M BBHIMOJHATH JKCIEPUMEHTHI C TIOMOIIBIO
Pa3IMYHBIX W3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), TPOU3BOIUTH
MaTEeMaTUYECKyl0  OOpa0OTKy  IOJIYyYEHHBIX  PE3yJbTAaTOB  JKCIEPUMEHTa |
MOTPEIIHOCTEN.

Teopus

JlamMma HakanuMBaHUS MPU BKIIOYEHUU PAOOTAET B IKCTPEMAIbHBIX YCIOBUSIX
MPpA TOKaX, KOTOPHIE MPEBBIIAIOT HOMUHAIBHBIN, YTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTH HakKaja ¥ MPEeXJAEeBPEMEHHOMY BBIXOAY JIAMITbl U3 CTPOsI, OCOOCHHO MpH
MIPEBBIIIEHUSIX HATPSYKEHUS B TUTAIOLIECH CETH.

[Ipu mpomomkuTeIbHON paboTe JaMIlbl HAaKaJIMBAaHUS €€ HUTh Hakaja IMoJ
BO3JICHCTBUEM  BBICOKOW TEMIEpaTypbl HAarpeBa MOCTEIIEHHO HCHapseTcs,
YMEHBIIIAsICh B AMaMeTpe, pBeTcs (meperopaet). Uem Bblllie TeMreparypa Harpepa
HUTH Hakama, TeM OoJjblle cBeTa u3iIydaeT jammna. [Ipuw 3TOM HHTEHCHBHEE
MPOTEKAET TPOLECC HWCIMAPEHUsS HHUTH, U COKPAIIAETCS CPOK CIYXKOBI JIaMITHI.
[TosToMy g JlaMn HakajlMBaHUS YCTAHABJIMBAETCA Takas TeMIlEpaTypa Hakaia
HUTH, TIpU KOTOPOH oOecreunBaeTCss HEoOXoaumasi CBETOOTAaua JaMIlbl |
ompeseneHHas IPOJOIKUTETHHOCTD €€ CITY>KOBI.
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C TO4YKM 3peHUs KJIACCHUECKOU 3JIEKTPOHHON Teopuu 1Ba (pakTopa: 1) yuactue
AJIIEKTPOHOB B XAOTUYECKOM JIBXKEHHM (HApsAly C HaIpaBJIEHHBIM) U 2) HaJTU4YUE
COyIapEHUN JIEKTPOTEN ¢ MOHAMU KPUCTAIIIMYECKON PELIETKM BOCIIPUHUMAECTCS KaK
ANEKTPUYECKOE COMPOTUBIIEHUE MPOBOIHUKA AIEKTPUUECKOMY TOKY. C yBEIHMUYEHUEM
TEMIIEpAaTypbl BO3PACTAET CKOPOCTh XAOTUYECKOIO JBWIKECHHMS, a TaKXKE YHUCIO
COyIapEHUU SJIEKTPOHOB, UTO JIOJDKHO IPUBECTU K YBEJIUYEHUIO COIPOTHBIICHUS
IPOBOJHUKA. DKCIEPUMEHTAJIBHO YCTAaHOBJIEHO, YTO IS METAJUIOB YBEJIMYCHUE
COITPOTHUBIICHUS C TEMIIEPATYPOU BBIPAKAETCS 3aBUCUMOCTBIO:

Rt = Ro(l + at)

rie R, — comnporuBieHue mnpoBoaHuka npu temmneparype 0 °C, R, —
COMPOTHUBJICHUE MPOBOJHUKA MPU TeMIepaTrype t, o — TepMHUECKUN KOdPPUIUEHT
COIIPOTUBIIEHUSI JAHHOIO METAJUIa, OH IOKA3bIBAECT HA KAKYI0 YacTb H3MEHSETCSA
COITPOTHUBJICHUE NMPOBOAHUKA NIpU Harpese ero Ha | °C. Y 4nCThIX METAJIOB MOPSIKA

1073

, ¥ CIINIaBOB MCHBIIIC. Yy BOHB(l)paMa, U3 KOTOPOIr'o HM3IroTOBJICHA HHTH
rpaayc

. a1
ucciaeayemoit nammsr 4,8-1073 -

TeMmnepaTypy pacKaléHHOH HUTH, MOXHO oOIpeneauth 1o Qopmyre T =

Rr —Rg

R, + CCIM M3BECTHBI €€ CONPOTUBJICHHE R, ITIpU 3TOH TeMmeparype H
0

conporusieHue Hutu RO npu remneparype 0 °C:

MOIIHOCTE TOKa — BEIMYMHA, XapaKTEpHU3yrollass, C KAKOM CKOPOCTBIO
coBepIaercsa pabora Toka.

[Tpu 3aMbIKaHUUM 3JEKTPUUECKOM LIENIM Ha €€ Y4acTKe C CONpOTUBIEHHEM R,
tokoM |, Hanpspkennem Ha koHax U mpousBoautces pabora A

U2t
A=1Ut= |2Rt: R

Bennuuna, paBHasi OTHOIIEHHUIO PpabOThI TOKa KO BPEMEHH, 3a KOTOpOE OHa

COBEPILIAETCS, HA3bIBAETCS MOUTHOCTHIO P:

A
P==.

U 2
? .

3aBucuMocTh P oT U MOXXHO UCCIe10BaTh SKCIIEPUMEHTAIILHO.

PaGota snexrpuyeckoro Toka B CU Beipaxaetcst B ;koyisx (/x), MOIIHOCTh
— B BarTax (Br1).

CnenoBatenbHo, P=1U= I’R=

X0 PABOTHI
1. CocTaBUTh NEKTPUYECKYIO LIETIH 10 CXEME:

e




IIpogheccuonanvro-opuenmupoganmvie 3a0anusL:

2. PaccMOTpeTh IIKAIbI K3MEPUTEIBHBIX TPUOOPOB, ONPEICITUTh IICHY JICICHUS.

3. TlpoBepuTh 1e€Ib, 3aMKHYTh KJIIOY, IOJB3YSICh PEOCTATOM, YCTAHOBHTH
HanMEHbIIIee 3HaUCHHE HanpspkeHus. CHATh TTOKa3aHUs BOJIBTMETPA U aMIIepMeTpa.
Pa3oMKHYTS 11CTIb.

4. TlocTereHHO BBIBOJS PeOCTaTa, CHATh HECKOJIBKO pa3 IMOKa3aHHs aMIlepMeTpa H
BOJIBTMETpa. 3HAYCHUS CHUJIbI TOKA BHIOMPAIOT TAKMMH, P KOTOPHIX HUTH JIAMIIBI HE
CBETHUTCS, CBETUTCSI KPACHOBATHIM IIBETOM M CBETHTCS C MAKCUMAIBHON SIPKOCTHIO.

5. I KaK0T0 3HAYCHUS HAIPSIKSHUS ONPEICITUTh:

1) momHOCcTs P = U, moTpebiiseMyro JIaMIToi,

U
2) conporuBineHne Ry = 7" HUTH Hakaia,
. Rr —Rg
3) remnepartypy e€ Hakayia T = aRy

rae Ro— conpoTuBieHNE HUTH JIaMIIbl [P KOMHATHOM TeMIIepaType;
0 — TEMIEPATyPHBIN KOI(P(ULIUEHT CONPOTHBIEHHS Bobppama (a = 0,0048 K1),

B nepBoM ombITe, KOrla TOK B LIENMHM MHUHMMAJIECH, & CBEYEHUE IOJHOCTBIO
OTCYTCTBYET, TEMIEpaTypy HUTH Hakajla MOXHO CUMTaTh KOMHATHOM. Ilockoibky
IpU CBEUEHUHU JIaMIIbl B TOJIHBIM Hakajl TeMIEpaTypa HUTU OYEHb BBICOKA (~
2000°C), To aya npUOIUZUTEIBHOTO MOJACYETa TEMIIEPATypbl MOXKHO HPHUHSITH, YTO
BenMuMHa Ro M ecTb 3HaueHHWe CONpPOTUBIEHUS HUTH Hakama, KOTopoe Oyner
MOJIy4E€HO B IIEPBOM OTIBITE.

6. Pe3ynbraTel n3MepeHuit M BIYMCICHUHN 3aHECTH B TAOJIHILY.
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o = = = =
® 3 = = = O = <
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7. IlocTpouTh rpadyKky 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOISIEMOI JIAMITOHN, OT HANPSKEHUS Ha €€ 3aKuMax;
2) cOnpOTHBIIEHNS HUTH HaKaJIa JaMIIbl OT €€ TEMIEPATYPBI.

8. CpaBHUTH pe3ynbTaThl U3MEPEHUN U ClIeTaTh BHIBOI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto Ha3bIBaIOT pabOTOM TOKA, MOIITHOCTHIO TOKa?
2. Kakxumu crioco6amMu MOXHO OMPENETUTh MOIITHOCTh TOKa?
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3. Kak orTpaxkaercs pocT Temmeparypbl HHTH Hakajga JIlaMIlbl Ha €€

COIPOTHUBJICHUE U HA BBIJEIAEMYIO B HE MOIIIHOCTh?

B xakue BUIbI SJHEPTUH MOKET MPEBPAIATHCS MIEKTPUUECKAs SHEPTHs?

Jlamner, 200-BartHass u 60 BaTTHas, pacCcuMTaHbl HA OJHO HAMPSKEHHUE.

ComnpoTHBIICHHE KaKOM JIaMIIbl O0JIBIIIE U BO CKOJIBKO pas?

6. OT HarpeBaTeIbLHON CIUpaAIU OTPE3aau MOJIOBUHY, JIPyra MOJOBUHA OCTaJach
BKIIFOUEHHOM B I€Nb. BO CKOJIBKO pa3 M3MEHUTHCS BBIACIAEMOE Ha HEW
KOJIMYECTBO TETUIOTHI (3a 1 ¢)?

o B

JIABOPATOPHAS PABOTA Ne 9

Hazeanue naoopamopuoii paoomwi: «U3yuyeHue sIBJICHHSI JIEKTPOMATHUTHOM

HHIYKIHI.

Ilens pabomwt: N3y4UTH SBICHUE 3JIEKTPOMArHUTHON MHIYKIIHUH.
Oobopyoosanue: TanbBaHOMETP, KaTYIIKA, COEAUHUTEIbHBIE TPOBO/IA, MATHHUT.
PesyabTarhi:
Dopmupyemoie 71eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— TIK 1.3 IIpoBOauTh PEMOHT Pa3JIMYHBIX TUIIOB JIBUTATENIEH B COOTBETCTBUU C

TE€XHOJIOTMYECKON JOKYMEHTALNEH;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIPG 06, ITP6 07, I1P6 10;

— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomwvl obyyaOWUlcs O00NHCEH YyMemb: TPOBOJUTH
HaOIIOACHUS TUJIAHUPOBATh M BBITIOJHATH SKCIEPUMEHTHI C MOMOIIBIO Pa3TMUHBIX
MpUOOPOB, COCTABJIATH DJCKTPUUYECKUE MU, MPUMEHSATh TOJYyYCHHbIE 3HAHUA TIO
(dbu3uKe 111 00BICHEHHS HAOII0JaeMO¢ SBJICHUE AIICKTPOMArHUTHON WHTYKITHH.

Teopus
B 1831 r. ®apazeit 00HapyXuJl, 4TO B 3aMKHYTOM MPOBOJSIIEM KOHTYpPE MpHU
M3MEHEHUU MArHUTHOTO TMOJisi BO3HUKAET AJIEKTPUUYECKUH TOK. DTOT TOK Ha3BaJIU
WHIYKIUOHHBIM TOKOM. WMHAYKIIMOHHBIH TOK B KATyIIKe W3 METaJUIMYeCKOn
MIPOBOJIOKM BO3HUKAET MPHU BJBUTAHUU MAarHUTa BHYTPb KaTYIIKU U MPU BbIABUTAHUU
MarHuTa M3 KaTylmkd (puc. a), a Takke NpU M3MEHEHUU CUJIbl TOKa BO BTOPOWU
KaTyIllKe, MarHUTHOE M0Jie KOTOPOI MPOHU3BIBAET MEPBYIO KaTYyHIKY (pHc. 0).

a) 0)




SIBrIeHME BO3HHMKHOBEHMS JJIEKTPUYECKOTO TOKAa B 3aMKHYTOM ITPOBOASALIEM
KOHTYpE IIPY U3MEHEHUSAX MarHUTHOI'O IOJIsI, IPOHU3BIBAIOIIET0 KOHTYP, Ha3bIBACTCA
INEKMPOMACHUMHOU UHOYKYUELL.

[losiBneHnE HIEKTPUYECKOrO TOKAa B 3aMKHYTOM KOHTYpE INPU H3MEHEHUSX
MAarHUTHOTO IIOJIs, ITPOHM3BIBAIOIIEIO KOHTYpP, CBUIECTEIBCTBYET O JCHCTBUHM B
KOHTYpE CTOPOHHMX CHJI HEJJIEKTPOCTATUYECKOW NPHUPOABI MM O BO3HUKHOBEHUHU
OJC uHayKUInH.

KosmuecTBeHHOE ONMCAHUE SBIEHUS JJIEKTPOMAarHUTHOM MHAYKIMU JAETCS HA
OCHOBE ycTaHOBieHUs CBsi3u Mexay OJC uHAyKIMU U (PU3NUECKON BEIMYUHOM,
HAa3bIBAEMOM MATHUTHBIM IIOTOKOM.

OKcnepuMeHTalIbHOE  HccienoBanue 3aBucumoctd  OJIC  MHAYKIMH  OT
W3MEHEHHMS  MAarHMTHOTO  IIOTOKAa  MNPHMBEIO K  YCTAHOBJIEHMIO  3aKOHA
ANEKTpoMarHuTHOM  wHAyKumu: JJIC  HMHOAYKIMH B 3aMKHYTOM  KOHTYpE
IIPONIOPLIMOHAJIBHA CKOPOCTU U3MEHEHUS MAarHUTHOI'O IOTOKAa Yepe3 IOBEPXHOCTH,
OTPaHUYECHHYIO KOHTYPOM.

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

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

10 0
7

3. CobpaTh 11€eMb, UCTIOJB3YS PUCYHOK.
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4. 3aMbIKas U pa3MbIKasi 11€T1b, OTMETUTh OTKJIOHEHHUE CTPEJIKU TallbBAHOMETPA.
5. CoOpats 1enb, n300paxEHHYI0 HAa PUCYHKE.

6. [lepenBuras KaTyIIKy 4Yepe3 MOJOCTh APYrod KaTyIIKH, OTMETUTh OTKJIOHEHHUE
CTPEJIKU raJbBAHOMETPA.
7. CpaBHUTB pe3ybTaThl U3MEPEHUI U ClIETIATh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MAarHUTHHIM Moj1eM? YeM OHO cO3/1aeTCs M Ha YTO JICUCTBYET?
2. UTo HA3BIBAIOT SBJICHUEM JICKTPOMArHUTHOW WHIYKITACH?
3. Uto HA3BIBAaIOT MAarHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAIIPABJICHUE UHAYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue nabopamopuou padomor: «U3ydyeHue 3aBHCUMOCTH TepUOAA
KO0JIe0AHUWIT HUTSTHOTO MAsSITHUKA OT JJIMHBI HUTH.

Ilenv pabomour: U3yunTh 3aBUCUMOCTD TIEpHOAa KOJCOAHWI HUTSHOTO MAsTHHKA OT
JUIMHBl HHUTH, HAYYUTHCS OIPEACISITH YCKOPEHHE CBOOOTHOTO TMAICHUS C
MTOMOIIIBI0 MAaTEMaTHYECKOTO MasTHUKA.
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Oobopyoosanue: MTATUB C JAEpKaTeleM, IIApUK, MOJBEIICHHbIM HA HUTU JJIMHOU
okoso 1 M, mnpoOka, u3MepuTelIbHAs JIEHTa WJIM METpoBas JIMHEHKa,
HMITAHT€HLIUPKYIb, CEKYHIOMED.

PesyabTarnl:

Dopmupyemoie 371eMeHmbl IIK (npogpeccuonanvno-opuenmuposannoe

cooepoicanue).

— TIK 1.3 IIpoBOoAUTH PEMOHT PA3JIMYHBIX THUIIOB JBUTaTeNiell B COOTBETCTBUU C

TEXHOJIOTUYECKON JOKYMEHTALINEH;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, TTP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okoHuanuu pabomvl oOyuarowulicss OO0JdCeH YMems. TUIAHUPOBATH H
MPOBOJUTh M3MEPEHHUS  C TOMOIIBI0 PA3IMYHBIX HM3MEPUTENBHBIX PUOOPOB,
OOBSICHATH HaOOaeMble (PU3UYECKHUE SIBJICHUS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy MOJYUYEHHBIX PE3YJIbTATOB SKCIEPUMEHTA M TMOTPEIIHOCTEH H3MEpPEHUS,
(hopMyIMpoBaTh MOHATHE KOJIEOATEIHHOTO ABUAKEHHUS U €r0 BUJIOB; PEIIATh 33Ja4u Ha
HaX0KJIEHUE MMApaMETPOB KOJIEOATEIBHOIO JIBHKEHHS.

Teopus
MareMatnyeckuM  MasITHUKOM  Ha3bIBA€TCS  MaTepuUalibHasg  TOYKA,
MOJIBEIICHHAS! HA HEBECOMOW W HEPACTSHKUMOM HUTH. MOIENIbI0O MOMKET CIIYKHUTh
TSDKENBIM WIAPUK, Pa3Mepbl KOTOPOIO0 BECbMa MaJjbl 110 CPAaBHEHUIO C JJIMHOM HUTH,
Ha KOTOPOM OH MOJIBEIIEH (HE CPaBHUMBI C PACCTOSTHUEM OT LIEHTpa TSKECTH IO
TOYKH ITOJIBECA).
Yuénpie ['amuieit, Heroton, beccens u npyrue yCTaHOBWIM CIEAYIOLINE
3aKOHBI KOJICOAHUSI MAaTEMATUYECKOTO MasTHUKA!

1. Tlepuon xosiebaHUsT MAaTEMAaTHYECKOTO MAasTHUKA HE 3aBUCUT OT MacChl
MasiTHUKA U OT aMILUIATY/bI, €CJIM YIOJI pa3mMaxa He IpeBbIIacT 6°.

2. Ilepnon xoneOaHUS MaTEMaTHYCCKOTO MAaSTHHKA MPSMO IPOMOPIIMOHATICH
KBaJ[paTHOMY KOPHIO M3 JUIMHBI MasTHHUKAa WU OOpaTHO MPONOPIHMOHATIECH
KBaJpaTHOMY KOPHIO U3 YCKOPEHHSI CBOOOJHOTO MaCHUS.

Ha ocHoBaHuu »THUX 3aKOHOB MOXKHO HamucaTh (opMyny s mepuoja

KOJICOAHWMIL: T=2n \g )

X0/ PABOTBI
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUAL:
1. PaccMOTpeTh MIKAJIbI H3MEPUTEIHHBIX IPUOOPOB, OTPEICTUTH [ICHY JCICHHUS.
2. [TocTaBuTh MTAaTUB Ha Kpail CTOMA.
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3. 3axaTh HUTH MasTHUKA 3a CBOOOJHBIN KOHEIl MEXIy ABYMs IOJIOBUHKAMHU
pe3aHoi MpoOKH B iepKaTelie ITaTUBA.
4. V3MepuTh Npu MOMOIIM INTAHTCHIUPKYJS IHaMETp IIapuka, HAWTH paanyc
miapuka r.
5. Usmeputhb 1y HUTH lo, HAWTH TIMHY MasTHUKA (JJIMHA MAasSTHUKA CIYMTACTCS OT
HUKHETO Kpasi MPOOKH JI0 LIEHTPA TAKECTH IIapuKa)
= lo+r.
6. OTKJIIOHUTH IIApUK Ha HEOONBILION yroi, He OoJblie 10°, U OTIMYCTUTS.
7. Ilo cekyHaomepy OmNpeNeauTh BpeMs, 3a KOTOPOE MasiTHUK COBEPIIMI N MOJHBIX
Kojebanuii (Harmpumep, 100 koseOanwmit).
8. BeruucauTs nepuoj moaHOro KosiedaHus MasiTHUKA 10 popMyJie:

t

T= PR

9. BerunciuTh yCKOpeHHE CBOOOHOTO MaAeHUs, 110 (hopMyJie:
4%l

g = —_—

T2

10. [ToBTOpPUTH OMBIT JBa pa3a P Pa3IUYHbIX JUIMHAX MasTHUKA.

11. W3 Bcex HaWAEHHBIX 3HAYEHUW YCKOPEHHUS CBOOOJHOTO NAaJEHUS BBIYHCIIUTH
CpelHee 3HAaUCHHUE.

12. CpaBHUTH HailICHHOE 3HAYEHNE YCKOPEHHS CBOOOIHOTO MaICHUS C TAOTHMYHBIM U
ONPEIEIUTh OTHOCUTENIbHYIO MOTPEIIHOCTh U3MEPEHUS IO (POopMYyJIE:

|g_gma6ﬂ|
= - 100%

Qma6n
13. Pe3ynbTarhl u3BMepeHUl U BHIYMCICHUN 3aUcaTh B TAOJIUILY.

e © ©
e [ =
= S D)

= - = S = S

- - = o = ==

= = s o e =IR=) L o

< 2z v = | 8 =) 5 =

2 S = o B ol o = v S =) <

= - = 2= 2| Ee 8 = & = =-J-

=" = ) = = = =) ) o =

S | = | & EE | EE| @ ' | @ Z = g = 5 S
- = = < S =| = 25| B = s = =
= = = =E=| B = = | 5% ¥ = B = &
= o = S| S x| 2= o =° T o = = =
2| = | | & S| | EC | EEV | EaEs | EaEw| 89
= = = = = o = = D e o H o o = 2o o S 2 .
S|SB 8 |E5 25 55 E3%|&285: 8832 E35°
Z |~ | X" T2 R R e O | =S E | CEL

14. CpaBHUTH pe3yJbTaThl U3BMEPEHUH U C/IeNIaTh BHIBOJ,.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Takoe MexaHWYeCcKue KoeOaHus?
2. Yrto Ha3bIBAIOT aMILTUTY0M KoseOanuii? Iloka3aTh €€ Ha pucyHKe.
3. IlokazaTp Ha pHUCYHKE BHIbl MAasATHUKOB, 3alucaTh (OPMYJIbI, KOTOPHIM
PacCUMTHIBAIOT MEPUO]T KOJIEOaHHUM 3TUX MAasITHUKOB.
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4. Kakue konebaHusI Ha3bIBAIOT CBOOOJHBIMU W BBIHYXAEHHbIMHU? IlpuBectu
HpUMEPHI.

5. Kakue kosneOaHMs Ha3bIBAIOTCS 3aTyXalolIMMU M He3aTyxaoomumu. [louemy
Konebanus 3aryxaior? M300pasuTh Ha pHUCYHKE TpaduKd 3aTyXaloluMx U
He3aTyXaloluX KoJeOaHuu.

JIABOPATOPHAS PABOTA Ne 11

Has3zeanue nadoopamopnoit paoomot: «A3yuenue untepdepeHnn CBETa).

Ilenwv pabomur: n3yauth uHTEP(DHEPEHIINIO CBETA.

Oobopyoosanue: MBUIBHBIA pACTBOP, POBOJIOYHAS PAMKA, JJIEKTpUUYECKAs JIAMIIOYKA,
HMCTOYHUK 3JICKTPUUECKON HEPTUU JJIsl MUTAHUS JTAMIIOYKH, COSIUHUTEIIbHbBIC
MIPOBO/JIA, CTEKJISTHHASA TPYOKa, CTEKJISIHHbIE TIaCTUHBI, KOMITAKT-/IHCK.

PesyabTarhi:

Dopmupyemoie 71eMeHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— TIK 1.3 IIpoBOauTh PEMOHT Pa3JIMYHBIX TUIIOB JIBUTATENIEH B COOTBETCTBUU C
TE€XHOJIOTMYECKON JOKYMEHTALNEH;
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:
— IIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 08, 1Py 09, ITPy 12.
Ilo  oxonyanuu pabomwvl oOyuarOwulics OO0NHCEeH YyMemb: TPOBOJIUTH

HaOIIOCHUS, TUTAHUPOBATh U BBITIOJHITH KCIIEPUMEHTHI, OOBSICHATh HAOII0aeMOe

sBiieHre (MHTEephEPEHITMOHHAS KapTHHA);

Teopus

WUnTtepdepeniiuss — sBIEHHE XapaKTepHOE [UIsl BOJIH JHOOOW MPHUPOJBI:
MEXaHUYECKHUX, JIEKTPOMArHUTHBIX.

WNuTepdepeHius BOJH — CIOKEHHE B MPOCTPAHCTBE ABYX (WJIM HECKOJBKHX)
BOJIH, NIPU KOTOPOM B pa3HbIX €ro TOYKax MOJy4YaeTcs YCWICHHE WM OciadlieHue
PE3YIBTUPYIOLIEH BOJIHBI.

st oOpazoBaHusl yCTOWYMBOM HMHTEP(HEPEHIMOHHOW KapTHUHBI HEOOXOIMMBI
KOTE€pEHTHbIE (COIIACOBAHHBIE) HMCTOYHUKHU BOJH. KorepeHTHhIMH Ha3bIBAIOTCA
BOJIHBI, UMEIOIIINE OJAMHAKOBYIO YaCTOTY U MOCTOSIHHYIO Pa3HOCTh (ha3.

WUurtepdepeniueii  cBeta  Ha3bIBAIOT _
IIPOCTPAHCTBEHHOE repepacIpencieHue gfé’
CBETOBOTO MOTOKAa NPH HAJIOXKEHUM JIBYX (WIH oS /e
HECKOJIBKMX) KOT€PEHTHBIX CBETOBBIX BOJH, B yd |
pe3yabpTare 4ero B OJHMX MECTaX BO3HUKAIOT \ ‘/ I
MakCHUMyMbl, a B JPYIMX MHUHHUMYMBI 2 Nyl /
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WHTECHCUBHOCTH (MHTEP(PEPEHLIMOHHASI KAPTUHA).

WnTepdepeniueil cBeta 00bACHAETCS OKPAacKa MBUIBHBIX Iy3bIpel M TOHKHX
MAacCJIHBIX IJIEHOK Ha BOJIE, XOTSI MBbUIbHBIN PacTBOP U Maciio OECLIBETHBI.

CBeTOBBIE BOJIHBI YaCTUYHO OTPAYKAIOTCS OT MOBEPXHOCTH TOHKOM IUICHKH,
YaCcTUYHO MpoXoaAT B Hee. Ha BTOpoil rpaHuile IJIEHKH BHOBb IPOUCXOAUT
YaCTUYHOE OTPAKEHHUE BOJIHBI.

CBeTOBBIE BOJIHBI, OTPaKCHHBIE JBYMS IIOBEPXHOCTSAMM TOHKOW IUICHKH,
pacupoCTpaHsIOTCS B OJJHOM HalpaBJICHUH, HO MPOXOJAT PA3HbIE ITyTH.

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

HaOMroaeTcss HHTEpGEepeHIIMOHHBIA MakcuMyM, Tae k=0; £ 1; £2; £ 3;...

HNuTepdepeHIIMOHHBIE MUHUMYM HaOJIOAAeTCsl MPU Pa3HOCTH XOJla, PaBHOMU

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

L
[IuprHa WHTEP()EPECHINOHHOM IOJIOCH BBIPA3ZUTCA COOTHOILIECHUEM: AX = Eﬂ,
A d A
JUIMHA CBETOBOM BOJIHBIL: L X, aucno monoc N, KOTOpbIE MbI YBUIHM,

OTIPEIENSIETCS CTeNIEHbI0 MOHOXpOMATHIHOCTH AJAL: N = AJAL

Korna BbImonHsAETCS yCa0BHE MAKCUMYyMa JUJIsl OJTHOM JIJIMHBI CBETOBOM BOJIHBIL,
TO OHO HE€ BBINOJHSETCS s Apyrux BOJdH. [loaToMy ocBeméHHast OeabIM CBETOM
TOHKasi I[BETHas TMpo3payHas IUIEHKA KaXKETCS  OKpalleHHOW. SIBieHwue
uHTep(epeHIM B TOHKUX IUICHKAX NPUMEHAETCS [UIsi KOHTPOJIA KadecTBa
00pabOTKM MOBEPXHOCTEU, JIsl MPOCBETICHUS ONITUKHU.

NuTepdepeHIMOHHAas KapTUHA — pEryJisipHOE 4epefoBaHue obJacTei
TOBBILIEHHOW Y MOHWKEHHOW MHTEHCUBHOCTH CBETA.

WuTtepdepenius cBeta — MPOCTPAHCTBEHHOE TepepaclpeiesiecHue >HEPruu
CBETOBOI'O H3JIyYEHUS NPU HAJIOKEHUHM JBYX HWIM HECKOJIbKHUX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBJICHUSX WHTEpPEpeHInH U Audpakiuud cBeTa coOJroaercs
3aKOH cOXpaHEeHHs »Hepruu. B oOnactu uHTEphEpEeHLNN CBETOBas 3HEPTHUs TOJIBKO
nepepacnpenensercs, He NpeBpallaschb B JIpyrue BHIbI SHepruu. Bospacranue
SHEPruM B HEKOTOPBIX TOYKaX MHTEPPEPEHUUOHHON KapTUHBI OTHOCHUTEIHHO
CYMMapHOW CBETOBOM 3HEPIUU KOMIIEHCUPYETCS YMEHBbUICHHEM €€ B APYTUX TOYKax
(cymMmapHasi CBETOBasi SHEPIHsl — 3TO CBETOBAsl SHEPTHUS JBYX CBETOBBIX MyYKOB OT
HE3aBHCHUMBIX HCTOUYHUKOB).

CBeTnpie TIOJIOCKM COOTBETCTBYIOT MAaKCHMyMaM JSHEpPTrud, TEMHBIE —
MUHUMYMaM.

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
1. ITpoectu OIIBIT 1:
1) onyCTUTh NPOBOJIOYHYIO PAMKY B MBUIBHBIN PacTBOD;
2) npoHabIt01aTh U 3apUCOBATh WHTEPPEPECHIIMOHHYIO KApTUHY B MBUIBHOU TIJICHKE
(TIpu OCBEIEHUH TUICHKU OEJIBIM CBETOM (OT OKHA WJIH JIAMITbI) BO3HUKAET
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OKpaIlIMBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHUI IIBET, BHU3Y — B KPACHBIN I[BET);

3) crenathb BBIBO/I.

2. [Iposectu OIIBIT 2:

1) c moMOIIIBIO CTEKISTHHOM TPYOKH BBIYTh MBUIbHBIN MTYy3bIPb;

2) nponabmoaaTh 3a HUM (IPH OCBEIIEHUHU €ro OejbIM CBETOM HaOII0aI0T
oOpa3oBaHME I1[BETHBIX HWHTEPHEPEHIIMOHHBIX KOJIEL; 10 Mepe YMEHbIIEHUS
TOJIIIMHBI TJIEHKU KOJIbIIA, PACHIUPASICh, IEPEMEIIAIOTCS BHU3);

3) onmcath UHTEPHEPEHIIMOHHYIO KapTHHY,

4) cnenaTh BBIBOJ.

3. [Iposectu OIIBIT 3:

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

2) npoHaOnoaaTh UHTEP(EPEHUMOHHYIO KapTHHY (M3-32 HEUACATIBHOCTH (POPMBI
COTIPUKACAIOLIUXCS TMOBEPXHOCTEH MeEXy IUIaCTUHKaMH oOpa3yroTcsl TOHYaMIIMe
BO3yIIHBIE IyCTOTHI, JAIOIIUE SAPKUE PaayKHbIE KOJIbIIEOOpa3HbIE WM 3aMKHYThIE
HENPaBWILHON (DOpPMBI MOJOCHI; NMPU U3MEHEHMU CHIIBI, CKUMAIOIIEH IIACTUHKH,
pacrnojoxeHue u (¢GopMa IOJOC HU3MEHSAIOTCS KaK B OTPaXXEHHOM, TaK WU B
MIPOXO/IAIIEM CBETE);

3) 3apucoBaTh yBUICHHbIE KAPTUHKU;

4) cnenathb BBIBOJI.

4. IIpoectu OIIBIT 4:

1) mOMOXXUTH TOPU3OHTATIHFHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) npoHabir01aTh UHTEPHEPEHIUOHHYIO KaPTHHY;

3) onucaTh UHTEPPEPEHIIMOHHYIO KAPTUHY;

4) caenaTh BBIBOJ.

5. CpaBHUTH pe3ynbTaTHI ONBITOB U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
Uro Ha3biBaeTcs uHTepdepenimeii ceera?
Kaxkoe ycnoue HeoOxoaumMo 11t muHTephepeHIInn cBeTa?
3. Kakoit Bum wumeer wuHTepdEepeHIIMOHHAsS KapTWHA B CIly4a€ MOHO-
XpPOMaTHU4YECKOTo cBeTa?
Kax onpenensieTcst aAyivHa CBETOBOM BOJIHBI IPH UHTEp(epeHiuu cBera?
[Touemy MBUTBHBIC ITy3BIPH HMEIOT PATY’KHYIO OKPacKy?

N =

o &~

JIABOPATOPHAS PABOTA Ne 12

Ha3zeanue navopamopnoit paoomet: «A3ydenue 1upakiiuu CBeTAa.

Hens pabomer: u3yunth TUGpaKIMU CBETA U ONPEACTUTH JJIMHY CBETOBOM BOJIHBI.

Obopyooseanue: tipubOp NI ONPEEICHUS IJTUHBI CBETOBOM BOJIHBI, MTOJACTaBKA JJIS
npubopa, AudpaknuoOHHAS PEMETKAa, UCTOYHUK CBET (JIAMIOYKa C TPSIMOM
HUTHIO HaKaja B IATPOHE).

Pe3yabTarthl:
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Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).
— TIK 1.3 IIpoBOAUTH PEMOHT PA3IMYHBIX TUIIOB JBUTATENEH B COOTBETCTBUU C

TEXHOJIOTUYECKON JJOKyMEHTAaIUEH;

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;
npeomemHule:

— TIP6 06, ITP6 07, TTP6 10;

— TIIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  oxonyanuu pabomwvl obOyuarowulics OO0JJHCEeH YMemb. TIPOBOJIUTH
HaOII0CHUS, TUIAHUPOBATh U MPOBOAUTHh M3MEPEHUS PA3TUUYHBIMU U3MEPUTEIbHBIMU
npuOopaMu; TPUMEHATHh TOJIYYCHHbIE 3HAaHUA 10 (u3MKe g OOBICHEHUS
Ha0JII0AaeMOr0 SBJICHMS, AHAJTU3UPOBATH COCTAB DJICKTPOMATHUTHBIX W3ITYUYCHUM;
MIPOU3BOAUTH MATEMATHYECKYIO 00pa0OTKY MOJYUYEHHBIX PE3YJIbTATOB HKCIIEPUMEHTA.

Teopus

Hudpakuuss — sABJIEHUE OTKJIOHEHHS BOJHBI OT  MPSIMOJIMHEHHOTO
pacrpocTpaHeHus TPU MPOXOKICHUHU Yepe3 Mayible OTBEPCTUSI U OTMOAHUU BOJHOM
MaJbIX MpenaTcTBUil. Pasmepsl mpenarcTBuil (OTBEPCTUI) NOJKHBI ObITh MEHBIIIE
WM COU3MEPHUMBI C JJIMHON BOJHBI. CyIIECTBOBAHHUE ATOrO SIBICHUS (IU(PAKLIIN)
OTPaHUYMBAET OOJACTh MPUMEHEHHSI 3aKOHOB I'€OMETPUUYECKON ONTHUKHU U SIBISETCA
MPUYMHOM Mpeiesia pa3peliaonieil crnocoOHOCTH ONTHYECKUX MPUOOPOB.

Hudpakuus 0OOBACHIETCS TEM, UYTO CBETOBBIC BOJIHBI, MPUXOIAIINE B
pe3yabTare OTKJIOHEHUS U3 Pa3HbIX TOYEK OTBEPCTUS B OJIHY TOYKY Ha SKpaHe,
UHTEPHEPUPYIOT MEKITY COOOM.

Hudpakius cBeTa HCHOIB3YETCS B CIEKTPAIBbHBIX NPUOOpPax, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SBJSETCS AUGPAKIIMOHHAS PEIIECTKA.

JudpakunonHas perieTka — ONTUYECKUU Mpuoop,
MIPEACTABISIIONINN COO0M TEPUOIUYECKYIO CTPYKTYpY U3
OOJIBIIOTO YMCIIa PEryJSPHO PACTIOIOKEHHBIX 3JIEMEHTOB,
Ha KOTOpBhIX mpoucxoauT audpakius ceeta. llepuon
pEUIETKN — MITPUXU C OMPENICTICHHBIM U TOCTOSIHHBIM IS
JTAaHHOU T pakInOHHON pelLIeTKH npoduiem
MOBTOPSIOTCS Yepe3 OJIMHAKOBBIN MpoMekyTok d.

CnocoOHOCTh TU(PPAKIIMOHHON PEelIeTKH pacKaJbIBaTh MaJalolluii Ha Hee
My4€K CBETA IO JJIMHAM BOJIH SABJIAETCA €€ OCHOBHBIM CBOWCTBOM. Pasznmnyaror
OTpakaTeJIbHBIC U MIPO3paYHbIC MU(PPAKITMOHHBIE PEIICTKH.

[TapannenbHbie JIydd, UAYIIHE OT KPaeB COCEIHUX IIEIEH, UMEIOT Pa3HOCTb
xoma A= d-sinp, tme d — TmOCTOSIHHAsT PEMIETKH — PACCTOSHUE MEXITy
COOTBETCTBYIOIIIMMU KPasiMU COCEJIHHX IEJIEH, Ha3bIBAEMOE MEPUOJOM PEIIETKH, (P —
YTOJl OTKJIOHEHHUSI CBETOBBIX JIyUell OT NEPIEHANKYISPA K INIOCKOCTH PELIETKH.
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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
xpay

UHTEePHEPEHITMOHHOTO MaKCUMyMa BBITTOTHACTCS IS KaKIOW JIMHBI BOJHBI TIPH
CBOEM 3HaYeHUU JUGPaKIUOHHOTO yIJia O.

VYcnoBue BOZHUKHOBEHHSI MAaKCUMyMa MOKHO 3amucaTh uHaue: nAd =d sin ¢,
rne d — mepuoa MUGPaKIMOHHONW  PEIIETKH; ¢ — YroJj, MOj KOTOPBIM BHJCH
CBETOBOM MakcUMyM (yroJi qudpakiium).

Tak kak yrisl qudpakium, Kak MpaBUiIo, Majbl, TO IJIsi HUX MOYKHO MPUHSTH

) a a
Sinp=tge, a tge= p ToaTomy nl=d b (B maHHOM pabote 3Ty popmyay

WCIIOJIb3YIOT JJIS1 BBIYMCIICHUS IJIMHBI CBETOBOW BOJIHBI).

[TosoxkeHne  CBETOBBIX  MAaKCMMyMOB  3aBUCUT  OT  JUIMHBI  BOJIHBI
MOHOXpPOMAaTHUYECKOI'O CBETA: YeM OOJIbIIIE JJIMHA BOJHBI, TEM J1aJbIlI€ MAKCUMYM OT
HYJIEBOTO.

[Ipu npoxoxnaeHuun dyepe3  AUPPAKIIMOHHYIO I I
pelIeTKy My4oK Oeloro cBeTa pasjlaraercsi B CIEKTP. fw? o maﬁ;ﬁ
benpit cBer 1o coctaBy — cioXHbIA. Hynesou '
MakCUMyM Jii Hero — Oejas mojioca, a MaKCUMYMBI
BBICHIMX MOPSAKOB MPEACTaBISAIOT co0oil Habop cemu
LBETHBIX MOJIOC, COBOKYIMHOCTb KOTOPBIX Ha3bIBAIOT
CIEKTPOM

JudpakumonHas pemerka

cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpaxinun nmeetr HauOoJIbIIee 3HAYEHUE JUUIsI KPAaCHOTO CBETA, TaK Kak
JUTMHA BOJIHBI KPACHOI'O CBETa OOJIbIIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Haumensbiiee 3Hauenue yria aupakuuu 11 (proseToBoro cBera.
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[TomyunTs AMGPPAKIUOHHBIA CIEKTP MOXKHO,
UCIIOJIb3Ys MpUOOp 1l ONpEeNeieHHs]  JJIMHBI
cBeToBO# BosHbI. [Ipubop cocrtout u3 Opycka 1 co
mkanoi. Buusy Opycka ykpemieH crepxkeHb 2. Ero
BCTABJISIIOT B OTBEPCTHUE IMOACTABKU OT MOABEMHOIO
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.

Puc. 1

XOJA PABOTHBI
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUA:
1. PaccmoTpeThb HIKajabl H3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JCJICHUS.
2. Cobpatb yCTaHOBKY, H300pa)KEHHYIO Ha PUCYHKE 1.
3. YCTaHOBUTH Ha IEMOHCTPALMOHHOM CTOJIE JIaMITy U BKIIIOUUTH €€.
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
IU(GPaKLIMOHHON PEIIETKU U MOJYyYUTh Ha HEM YeTKoe n3o0paxenue crektpos | u 1l
MOPSIIKOB.
6. [IponabmrogaTs 0Opa3oBaBIIMecs HAa YEPHOM dKpaHe NUdpaKIMOHHBIC CIEKTPHI [ 1
II nopsiaxa, rae OmKe K LIENH pacioiaratoTcs: (PUOJIETOBBIC JIyUH, a Jajblle OT Heé
KpacHBbIE.
7. V3meputh 1o mikaje Opycka yCTaHOBKHM paccTosiHHe «D» oT skpaHa mpubopa 10
TuGpPaKIMOHHOMN pemeTKu (CM. TIEPBBIA PUCYHOK).
8. Onpenenuth paccrosHue OT HyseBoro aenenus (0) mIkamsl KpaHa A0 CepearHbI
(1O0IETOBOM MOJIOCH KaK CJIEeBa «dy», TaK W CIpaBa «dp» s CEKTpoB | mopsaka
(cM. epBBIN PUCYHOK) U BBIUHCIUTH CPEIHEE 3HAYCHUE dp.
9. Takue ke HM3MEpPEHHs BBINOJHUTH W I KPAaCHBIX MOJOC IU(PAKIIMOHHOTO
CIEKTpa.
10. Beruucnuth aMHY BOJMHBI (prosieToBoro ceta mis crektpoB | u |l mopsiakos,
JUTMHY BOJIHBI KpacHoro cBeta | u |l mopsnkos mo hopmyne 4 =d na_b'

11. Pe3ynbTarhl U3BMEPEHUN 1 BBIYMCIICHUN 3alMcaTh B TAOJIHUILY.
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- Buanmebie Buanmebie JlnuHa cBeTOBOM
1
g = rPaHUIBI CHEKTPa | TPAHUIBI CIEKTPA BOJIHBI
§ -g- > (¢puosieToBoro KPacHOIo cBeTa
< = =y =
= g = § :[ -E cBeTa
e =) - -
= == g | 282 = & | = & |8
o = =
T | @ = = - S = | - S e = =
o = = . = = Q= =
Z = = |« =S o = | S =~ LIS s o e
=¥ 2| o - - S s o = S| = o = = = = =
= e | ® E o S = 9 s | 8 =W =T 2|5 T
o S E 1=y 8 = a ==} = ==} = = = z s - > =
) (=" v ® Q| & v ® = = e
SEo |2 |[fEg|= |FElaz gl =|EFEl a2 |58 s/ 28 £
E R A= Ay ¥ m 13} O F|l oMl Jd|loBlomn g | BEXR|EES

12. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBOJ.

KOHTPOJIBHBIE BOITIPOCHI:
1. Yro HazpiBaroT qudpakuueii ceera?
2. Uto mpenctaBistoT coboit mudpakmus Openens u audpaxnus Opaynrodepa?
3. Ilouemy Hy7neBOl MakcuMyM JIU(PaKLUOHHOIO CHEKTpa Oenoro cBera — Oenast
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0OP LIBETHBIX MOJOC?
4. TloueMy MakCMMyMbl pAacCIOJararOTCsi Kak clieBa, TaK M CIpaBa OT HYJIEBOIO
MaKcUMyMa?

7. IPAKTUYECKHUE PABOTbBI
INPAKTHYECKAS PABOTA Nel

Haszganue npaxmuueckoii paomui: «EMKOCTHOE CONpOTHBICHHE B IeNH
NepeMeHHOr0 TOKAa.

Ileny padomwr: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETH MEPEMEHHOI0 TOKa,
ONpEIEIUTh NapaMeTPhI LIEH MEPEMEHHOT0 TOKA, COJIEpKallleld KOHIEHCATOP;

Pe3yabTarthi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepoicanue).

— TIK 2.2. OcyiecTBisTh TEXHUYECKOE 00CITY)KMBAHUE IIEKTPOOOOPYIOBAHUS U
3JIEKTPOHHBIX CUCTEM aBTomMoOusen COIVIACHO  TEXHOJOTHYECKOU
JOKYMEHTAINH;

MemanpeomemHbole:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;

npeomemmHuule:

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 09, I1Py 12.

Ilo oxonuanuu pabomul 00y4arOWUICA 00NHCEH YMemb: YATATh DICKTPUIECKUE
LENH, IPOU3BOJNUTH PAacyeT MAPAMETPOB AIEKTPUUECKON LIENM MEPEMEHHOIO TOKA,
MIPUMEHSTH TTOJIYYCHHBIC 3HAHUS I OOBSICHEHUS UCCIIETyeMOTO SIBJICHUS.
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Teopus
B osnekrpuueckoil LiemM KOHAEHCATOP SIBJISETCS HAKOIMUTEIEM HSHEPruu
ANEKTPpUYECKOro mojs. [Ipy MOCTOSSHHOM NPUIIOKEHHOM HANPSKEHUH TOK Yepes
KOHJICHCATOp OTCYTCTBYET. IlepeMeHHBbII TOK NPOTEKAaeT 4Yepe3 KOHIEHCATOP.
BennunHa TOKa MNPONOPLHMOHATIBHA CKOPOCTH M3MEHEHUS  DJIEKTPUYECKOTO
HaIPsDKEHMS Ha TJIaCTUHAX KOHJEHCATOPa.

a7
in = C—=,
¢ dt
rae C - eMKOCTb KOH/IEHCATOpA.
[Tpu Uc = Um sin ot HOJIY4YHM:
a4 :
i = Uy C2sin @ = ©CU, "sin (@2 +90°)
i
Up U_ 1y
L T oC — pEeaKkTUBHOE CONPOTUBJICHHE KOHEHCATOPA.

CpaBHuBast GopMyJibl ISl TOKAa U HANPSDKEHUSI HA KOHAEHCATOpE, BUAUM, YTO
TOK OIlepexaeT HanpspkeHue o gase Ha yrou 90°.

PeakTtuBHass MomutHOCTh KoOHAeHcatopa, paBHas Qc = Uc-l (Bap) maer Ha
CO3JaHHUE JIEKTPUYECKOTO TOJIS.

X0 PABOTHBI
1. Mcnons3ysh NpUBENCHHYIO CXEMY M JaHHbIE M3 TaOJUIbl MPOU3BECTU paCUET
HEHU3BECTHBIX BEJINYUH.

Hcxonnrie nanHbIe:

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

Ne Om | A [ Ne OMm| A [Ne [Om| A | Ne OmMm| A [ Ne [ OmMm| A
1 10| 2 7 7 1 13| 10| 1| 19 8 18| 25 9 1
2 8 2 8 8 2 14 8 2| 20 9 2| 26 8 2
3 7 1 9 7 15| 15 7 2| 21 7 1| 27 6 15
4 6 1| 10 6 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

Lenb moakIrOYeHa K UCTOYHHUKY MEPEMEHHOIO TOKA C HanpsyceHuem U =
127 B u wacmomoit 50 I'y.
IIpogeccuonanvro-opuenmuposannule 3a0aHU.
2. OnpeieNuTh MOJIHOE COMPOTUBIIECHHUE 1enH Z (BbIPa3UTh UCIIONb3Ys 3aKOH OMa:

U
=2

3. Paccuurtate peakTuBHOE compotuBieHHEe Xc (BBIpa3uTh U3 (HOPMYIIBI:
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).

. 1
4. Haiftu eMKOCTh KOHAEHcaTopa u3 Gopmyisl Xc =

2r-f-C
5. Onpenenirs akTUBHYI0 MOIIHOCTE P o opmyne: P = IR,
6. BRIUMCIIUTBL PeaKTUBHYIO MOIIHOCTh Q, ucnons3ys popmyny Q = I2X¢.

7. OnpeenuThb MOJIHY0 MOITHOCTH S o (hopmyie:

8. Haiitu xoa(ppuLIMeHT MOIIIHOCTH 1IeTH 10 GopmyJie: :

9. Ompenenuth yron @ (o Tabnuile WM Ha KaTbKYJIATOPE), YYUTHIBAas 3HAUCHHE
ITOJIyYEHHOE B II. 8.

10. Pe3ynpTaThl BEIYMCICHUN 3aMMCATh B TAOIHILY.

No H3BecTHBIE Pacuer
Bapuan BeJNYHUHBI
TI; u |l I | R |Z Xc, | C, P, | Q, S, cos| o

B A |Om |OMm [OMm |Mxk® (Bt |Bap |BA |¢ :

11. Cnenatpb BBIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3pIBaeTCS KOHJICHCATOPOM?
2. Kak onpenenuTs HanpsHKeHHE, 3apsil U eMKOCTh KOHIeHCaTopa?
3. Kak HaiiTi peakTHBHOE CONPOTUBIICHHE KOHACHCATOpa?
4. KakoBO Ha3Ha4Y€HHE KOHAEHCATOPA B IIEMH NEPEMEHHOIO TOKa

INPAKTHYECKASA PABOTA Ne2

Ha3zeanue npaxmuueckoin padoomel: «VIHIYKTHBHOE CONPOTHBJIEHHE B LeNH
NMePeMEeHHOr0 TOKa).

Ileny pabomwi: 03HAKOMUTHCS C PaOOTON KaTyNIKM HHAYKTUBHOCTH B IIEMH
NEPEMEHHOTO TOKA, HAYUYUTHCS ONPEAECATh NapamMeTphbl AIEKTPUUYECKON LENu
MIEPEMEHHOTr0 TOKa, COJIeprKaIllel KaTyIIKy UHIYKTUBHOCTH.

PesyabTarthl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— TIK 2.2. OcyiecTBasiTh TEXHUYECKOE 00CITYKMBAHUE 3JIEKTPOOOOPYIOBAHUS U
BJIEKTPOHHBIX CHUCTEM aBTOMOOUIEH COIJIACHO  TEXHOJIOTUYECKOU
JOKYMEHTAIUY;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHule:.
— IIP6 06, ITP6 07, TIP6 10;
— TPy 07, ITPy 09, ITPy 12.
Ilo oxonuanuu pabomsi 00Oy4aOWULIC O0NHCEH YMEMb: YATATh FIEKTPUUECKUE
LEMY, TPOU3BOAUTH PacyeT MapaMeTPOB SJIEKTPUUECKOM IENMU MEPEMEHHOTO TOKa,
IPUMEHSTH OJyYCHHbIE 3HAHUS 17151 OOBSICHEHUS UCCIIEyEMOTO SIBICHHUS.

Teopusa
Karymka WHAIyKTMBHOCTH OO0JaJaeT CHOCOOHOCTBIO CO3/1aBaTh MAarHUTHOE
noJie. OTO CBOMCTBO XapaKTepU3yeTcs MapaMeTpoM KaTyIIKH - UHAYKTUBHOCTHIO (L),
KOTOpasi 3aBUCHT OT 4YHCIA BHUTKOB, CEpPJICUYHHUKA, T'€OMETPUUYECKHUX Pa3MEPOB
KATYyLIKH.
L = vy/I; tne y = W @ - MOTOKOCUEIUICHUE KAaTYIIKH;
W - uncno BUTKOB KaTyliku; ®- MarHuTHBIN MOTOK; | -
TOK, IPOTEKAIOIINN 110 KATYIIKE.
IlepeMeHHBIN TOK, NPOTEKas MO KATYyIIKE, CO3HAET
MIEPEMEHHBI MArHUTHBIA TOTOK @, KOTOpBIM, mepecekas
BUTKM KaTylIKW, HaBoAuT B Hux JJIC caMOMHIYyKIHH.
CornacHo npasuia Jlenna, 9/1C caMOMHIYKIMH, TOK CAMOMHAYKIIMH ITPENSATCTBYIOT
IIPOTEKaHUIO TOKA B LIENN

By = —WE = —Lﬂ.
dt dt
Torna
dh d . .
w=up =-eg =L—=LI_ —san{wt) =wll cosfwt)=T_ sm (wt+30)
dt dt ’
CIIEI0BATENIBHO

Un/lm = U/l = XL = oL (OM) - HHIYKTHBHOE COMPOTUBJICHNUE KATYIIIKH.

QL - peakTMBHAs MOIIHOCTh KaTyIIKW HWIET HA CO3JaHUE MArHUTHOTO TIOJIS.
EnuHnna n3MepeHns peakTHBHOM MOIIIHOCTH: Bap — BOJIBT - AMIIEP PEAKTUBHBIN;

P - akTuBHas MOILIHOCTH LIENH MIpEBpAIaeTcs B TeIio. Enqunnna nsmepenus Br;

S - monHAs MOIITHOCTS IS, CANHAIA H3MepeHus BA - BoibT-ammep.

2 ]
= Il' + - o
s Pt MOJYJb ITOJITHOU MOIIIHOCTH.

Cos = ——
& KO3(QQUIMEHT MOIIHOCTH, MOKAa3hIBAIOIIMM KaKas 4YacTh IOJBEICHHON K

LETH JICKTPUYECKON MOIITHOCTH S, TIPEBpaIlaeTcs B MOJIE3HYIO0 MOIIHOCTH P.

XOJA PABOTHBI
1. Ucnonb3yss NMpuBEIEHHYIO CXEMy U JaHHbIE W3 TaOJUIBl MPOU3BECTH pPacyeT
HEHU3BECTHBIX BEJINYMH.
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HcxonHble faHHBIE:

Bap | R, I, | Bap | R, I, |Bap | R, I, | Bap | R, I, |Bap | R, l,

Ne [ Om| A [N [Om| A [Ne (OmMm| A [N [ Om | A |[Ne ([Om | A
1 2 2 7 2 1 13 2 1] 19 8 18| 25 1 1
2 3 2 8 6 2 14 1 2| 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2| 21 5 1 27 2 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 moakIIOYEHA K UICTOYHUKY TIEPEMEHHOTO TOKa C HanpaxyceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
2. OnpeienTh MOJTHOE COTIPOTUBIICHUE TIenu Z (BBIpa3uTh U3 (popMyITbl 3aKOHA

Owma: | = !).
Z

3. Paccuurtate peakTuBHOE comnpotuBieHHEe XL (BbIpa3uTh U3 (HOPMYIIBI:

Z =R%2+X?).

4. Halitn nHIyKTHBHOCTH L Karymiku o gpopmyse:
XL = 2#fL.
5. OnpenenuTh aKTUBHYIO MOIITHOCTD P, ucrons3ys popmyimy:

U 2
P= == I°R.
6. Beraucnuth peakTHBHYIO MOIITHOCTh Q, HCTIOIB3YS BEIPAKCHHE:
Q - |2X|_.
7. OnpeenuTh MOJHY0 MOITHOCTH S 0 (hopmyre:
S=U.
8. Berunciuth K03()PUIMEHT MOIIIHOCTH 1IETIH 10 (hopMyIie:

9. Onpenenuth yron ¢ (o Tabiaulle WM HA KaJIBKYJIATOPE), YIUTHIBAs 3HAUCHUE
ITOJIyYEHHOE B II. 8.
10. Pe3ynbTarhl BHIYKUCIACHUN 3aMMCaTh B TAOJIHILY.
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e H3BecTHBIE Pacuer
BaDHAR BeJINYHMHbI
Tpa ul L] R |z | Xl L] Pl o s cos| ¢
B | A| Om | OMm | Om | I'm | Br | Bap | BA | o |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakwm cBolicTBOM o00JjiagacT KaTylmlka WHIYKTUBHOCTH, W YE€M OHO

XapakTepuzyercs?

2. Kak HaliTu peakKTUBHOE COMPOTUBIICHUE KATYIIKHU?

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

OcHOBHBIE EYATHBIE U31AHUSA
1. ®uzuka : 10 xacc : 6a30BbIi U YIIIyOJIEHHBIN YPOBEHD : y4eOHUK : B 2-x vacTsx, .
Yacts 1/ JI. D I'engenmreiin, A. A. bynatosa, 1. H. Kopauinbes, pea. B. A. Opiosa
— Mockaa : bunom. Jlabopatopus 3nanui, 2019. — 299 c. : rpad., puc., Tadi., ¢porT.
2. ®uzuka : 10 kiacc : yueOHUK : 0a30BBIM U yriayOJeHHBIM ypoBHU : B 2-X yacTsx,
Yacte 2 / JI. O. I'enaenmreiin, A. A. bynaroa, U, H.KopamnseB, — Mocksa :
bunowm. Jlabopatopus 3uanwmii, 2019. — 235 c. : rpad., puc., Tabm., Gor.
3. ®usuka : 11 iacc : yaeOHHK : 0a30BbIN U yriIyOIeHHBIN YpoBeHb : B 2-X gacTsx,
Yacts 1 / JI. 3. I'enpenmreiin, A. A. bynaroBa, . H. KopuunwseB, pen. B. A.
OpnoBa — Mocksa : bunom. Jlabopatopusi 3Hanuii, 2019. — 189 c. : rpad., puc.,
Tab1., QOT.
4. ®uzuka : 11 kiace : ydeOHUK : 0a30BBIM U YIIIYOJICHHBIH YpOBHU : B 2-X dacTsx,
Yacts 2 / JI. D. 'ennenmreitn, A. A. bynatos, . H. Kopuunses, pen. B. A. Opiosa
— Mockaa : bunowm. JIabopatopus 3nanuii, 2019. — 203 c. : rpad., puc., Tadm., GoT.
OcCHOBHBIE JIEKTPOHHbIE U3IaHUS
5. ImutpueBa, B.®. ®usuka miga npodeccuil M cHeUAIbHOCTEH TEXHHUYECKOTO
npodusis: ydeOHUK A1 00pa3oBaTeIbHBIX YUpexAeHUU cpen. mpod. odpasoBanus /
B. ®. [mutpueBa. — 8-e u3m., crep. — M.: Axamemus, 2020. - 447 c.. um. —
(ITpodeccuonanpHoe obOpazoBanue) [caiit]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum noctyma:
JUTSI 3apPETUCTPUP. MOJIb30BaTECH
6. YueOnsIit onnaitn kypce.dusuka / MoObuiisHOE 3JIEKTPOHHOE 00pa3oBaHue: [CaiT].
— 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamieHus:
29.01.2023). - Pexxum moctyma: [Jist 3aperucTpHp. MOJIb30BaTeei
7. YaeOunblii onnaiin kypc.®@uzuka 10 / MoOunbHOE 3JIEKTpOHHOE O00pa3OBaHUE:
[caiiT]. — 2022. - URL.: https://educont.ru/courses/list/course/e3579ebe-5b73-41af-
9d32-7b303aade0f6(mata obpamenus: 29.01.2023). - Pexum poctyma: s
3aperucTpup. MOIb30BATENCH
8. Yuebnpiii onnaitn kypc.®@usuka 11 / MoOunbHOE 37IEKTpOHHOE OO0pa30BaHHE:
[caiiT]. — 2022. - URL.: https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-
0385-fb9412b5a9%f6(mara obOpamenus: 29.01.2023). - Pexum pocryma: s
3aperucTpup. MOIb30BATENCH

JlonoIHUTEIbHbIE HCTOYHUKH
9. DnexkTpoHHBIA y4eOHBIN Kypc. Dusmka (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 (pu3MUYeCKUE MOCTOSIHHBIE (OKPYTIJIEHHbIE 3HAYCHUA)

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 | ILioTHOCTB, Kuakocrtnb
Kr/m®

Boma (mpu | 1,00-103 PTyTh

4°C)

['muuepun 1,26-10° Croupt

53

YucaoBbie
3HAYECHUSA

9,81 m/c?
3,14

6,67-10 Mm%/ (xr
)

6,02-10%° momp™?

8,31 Ix/(momnb-K)

1,38:10% JI/K
1,60-10%° Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m®

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe IlnoTHOCTD, Tsépnoe ILnoTHOCTD,
TEJIO Kr/m® TEJI0 Kr/m>
AIOMUHHIN 2,7-103 Mens 8,9-10°
Bapuii 3,5:10° Huxensb 8,9-10°
Banasuii 6,0-10° CauHel 11,3-103
BucmyT 9,8-103 Cepebp 10,5-103
XKeneszo 7,8:10° 0 1,9-10°
JInTnit 0,53-103 Le3nit 7,1-10°
[k

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

I'a3 IlnoTHOCTD, I'asz ILnoTHOCTB,
Kkr/m> Kr/m®
Bonopon 0,09 I'enni 0,18
Boznyx 1,29 Kucnopon 1,43

Ko3¢puuueHT NOBEPXHOCTHOT0 HATSIKEHUS KUAKOCTEH

Kuakoctnb Kos¢ppunuenr, Kuakocrno

Koa¢punuenr,
mMH/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

WNRNRNNNMNRNNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPOOWO~NOURNRWNROOXNOAOR~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 ITIAPOB M UX IVIOTHOCTDb IIPHA Pa3jIM4HbIX

t, °C

©ooo~Noolhs WNEFE O

p, klla

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

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

P, klla

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

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

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii kKo3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

P, P+
8 (Yo « 8 (Ypg «
Bemecrso | <10 H JS{M M | o K! | Bemecrso | *10 " JS;M | a, B!
%1072 Om - MM2/M %1072 Om - MM2/Mm

AnroMuHMR 2,8 0,0042 |(Huxpom 110 0,0001
Boangpam 5,5 0,0048 ||Csunerr 21 0,0037
JlaTyHb 7,1 0,001 (|Cepebpo 1,6 0,004
Meznp 1,7 0,0043 [[Crans 12 0,006
Hukennu 42 0,0001 [|KoncraHTaH 50 0,00003
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o

sino.

coso

Tadauua CHHYCOB U KOCHHYCOB

tano

sing,

Cosa

tana

sino

COSCL

tana

1 o

20

30

40

50

60

70

80

gﬂ

10°
11°
12°
13°
14°
15°
16°
17°
18°
19°
20°
21°
22°
23°
24°
25°
26°
27°
28°
20°
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
1,111
1,150
1,192
1,235
1,280
1,327
1,376
1,428
1,483
1,540
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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