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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHIAIUH 110 BHINOJHEHHIO JJA00PATOPHBIX U NPAKTHYECKHX
pa6ot no aucuuminne «@usuka» ajs cnenuajabuoctu 08.02.09 MonTak, HaJaaKa u
IKCILTYyATALMSA 3J1eKTPOOOOPYAOBAHMSA POMBILIVICHHBIX M TPAKIAHCKUX 31aHUH
TeXHOJOTH4ecKOro npoguiis, paspadoraHHble npenogaBareieM
I'BITIOY «IOxkHO-YpanbcKuil roOCYyAapPCTBEHHBIN TEXHUYECKH I KOJIEAAK»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE 3aHATHS  SBISAIOTCS  BAXKHBIM  DJIEMEHTOM
o0mieo0pa3oBaTenbHOM  OTUCHUIUIMHBL. B mpoliecce  BBIMONMHEHHS — JaOOpPAaTOPHBIX |
MPaKTUYECKNX paboT oOydwaromiecss CHCTEMAaTHU3UPYIOT H  3aKPEIUIAIOT — IOJy4YeHHbBIE
TEOPETUYECKUE 3HAHHWSA, pPA3BUBAIOT WHTEIUIEKTyallbHbIE M TpOoQecCHOHANIbHBIE YMEHHS,
(OpMUPYIOT 3JIEMEHTHI KOMIETCHIINN OyaymuX CrenuanucToB. JIabopaTopHbIE OMBITHI AT
BO3MOXXHOCTh OOYYaIOLIUICS 3KCHEPUMEHTAIbHO Ha MPAKTUKE 3aKPENUTh NPUOOPETEHHbIE
TEOPETUYECKUE 3HAHUS.

MeTtoauueckue peKOMEHAALNHU TI0 BBIOJIHEHUIO J1a00paTOPHBIX U MPAKTUYECKUX paboT
MpeajgaraeTcs MCIoiIb30BaTh ISl MPOBEACHUS JA0OPATOPHBIX M MPAKTHUECKUX 3aHATHH C
00yJaronuMHucs.

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

Kaxxnas pabota BKiItoUaeT: HOMEp M Ha3BaHUE, IEPEeYeHb HEOOXOAUMOro 000PYyI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl POBEACHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C TIOMIATOBBIM ONHCAHHWEM, TaOJWIBI, KOHTPOJBHBIE BOMPOCHI, MO3BOJISIIOIINE OIEHUThH
Ka4yeCcTBO YCBOCHHUS TEOPETUYECKOIO MaTepHaa.

MeToaudeckne peKOMEHIAINH TI0 BBIMTOTHEHHUIO JTa00PAaTOPHBIX U MPAKTUIECKUX paboT
Mo 001Ie00pa3oBaTeIbHON TUCIUIUIHHE «DPU3MKa» MOTYT OBITh MCITOJIB30BAHBI B YUPEIKICHUSIX
CIHIO nns cneunansHocTH 08.02.09 MoHTaX, HaslagKka M SKCILTyaTalus 3JIEKTPOoOOOpYy10BaHUS
MPOMBIIIJIEHHBIX U TPaKJAHCKUX 3aHUI TEXHOJIOTUYECKOTO MPOUIIS.

PenenseHnr:

npenonasatens [ BIIOY «
Ypanbckuiit MHOrompodu

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

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKTUYECKUX pabor 1o  o0mieoOpa3oBaTeNbHOM — AUCHUIUIMHE — «DU3HUKa»
npeaHa3HaueHbl 11 oOydaroniuxcs crnenuanbHocTu 08.02.09 MoHTax, Hanmagka u
AKCIUTyaTalsl 3JIEKTPOOOOPYIOBaHUS TPOMBIIUICHHBIX M TPaXJAaHCKUX 3JIaHUN
TEXHOJIOTMYECKOro Mpoduiis, yyacTByroleld B peanusauuu denepaibHOro MpoeKTa
«IIpodeccuonanurer.

JlabopaTtopHble M NPAKTUUECKUE 3aHATUSA SIBJISIOTCS BaXKHBIM SJIEMEHTOM
00meo0pazoBaTebHON AUCITUIUIMHBL. B mporiecce BBITIOTHEHUS Ta0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 00ydJarommecs: MOMy4daroT HaBBIKK PabOThl C H3MEPUTEITHHBIMU
puOopaMu, TPOU3BOAIT MaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN M3MEPEHUs, a TAKKECUCTEMATU3UPYIOT M 3aKPEIUISIOT MOJYyYEHHBIE
TEOPETHUYECKUE 3HAHMS, pPAa3BUBAIOT MHTEIUICKTyalbHble M TPO(ecCHOHANbHBIC
yMeHUs1, GOPMUPYIOT AIEMEHTHI KOMIIETCHIIUNA Oy IyIINX CIIEeIUATUCTOB.

Paboueit mporpammoit  001meoOpa3oBaTeIbHON  AUCHUIUIMHBL  «DU3HKaY
MPEAYCMOTPEHO BBIMOJIHEHUE 12 mabopaTopHBIX pabOT M 2 MPaKTUYECKUX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTH>KEHUE CIAEAYIOIINX HeJIe:

— ¢dopMupoBaHUE Y 00YYaIOIUXCS MPEACTABICHUM O pOJIM U MecTe (PU3MKH B
COBPEMEHHOMHAYYHOM KapTUHE MHUpA, O cucreMooOpasyromeid ponau (UMK B
Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, MOHUMAHMS
(hbU3nYeCcKOM CYITHOCTH HAOJI01aeMBbIX SIBICHUN;

— (opMupoBaHHe y 00Oy4arOUXCSd YMEHUS pacro3HaBaTh (DU3NYECKUE SIBJICHUS
1 TIPOIIECCHI, OOBACHSITH UX HA OCHOBE M3YUYEHHBIX 3aKOHOMEPHOCTEH;

— (opMupoBaHre y OOydarOlMXCd YMEHUN BIIaJICHUS OCHOBHBIMU METOJaMH
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMBIMU B (DU3UKE;

— ¢dopmupoBaHue y OOyYarOUIUMXCsl YMEHHS aHAJIU3UPOBaTh (HU3HMUYECKUE
MIPOIIECCHI, UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OOYy4YaIOIMUXCS yYMEHUW HCCIENOBAaTh U aHAJIU3UPOBATH
pa3HooOpas3Hble  (PU3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSTENIbHBIE MCCIICIOBAHUSI B PEATbHBIX M JTJAOOPATOPHBIX YCIOBUSIX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTHKU MPUOOPOB M YCTPOMCTB, OOBSCHATH MPUHIIUI HX
paboTHI.

BrinonHenne 1abopaTOpHBIX U MPAKTUUECKUX PabOT TUCHMIUIMHBI «Dusnkay
00ecreynBaeT JOCTHKEHHUE CIAEAYIOIINUX PEe3yJIbTaTOB 00yUEHUSI:

JIUYHOCMHBIX
— JIP 24. T OTOBHOCTP K aKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COIMAJIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICIMULL:
— MPII 01 camocrositenbHO (HOPMYIHUPOBATH M AKTYaJU3UPOBATH TPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;



MPII 02 ycraHaBnMBaTh CYIIECTBEHHbId MPU3HAK WM OCHOBAHMS IS
CpaBHEHMS, KilacCupuKaIuu u 00001IeHNS;

MPII 03 onpenensiTe Lenu AeATeIbHOCTH, 3a0aBaTh IapaMeTPhbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 04 BbIABISATH 3aKOHOMEPHOCTH M MHPOTUBOPEYHS B PACCMaTPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPpPEKTHBBI B JIE€SITEIBHOCThH, OLICHUBATH COOTBETCTBHUE
pe3yJIbTaTOB LIENSAM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;

MPII 18 ymeTb HHTETpUpOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNULL:

MPK 03 BrageTs pa3nuyHbIMU CIOCOOAMHU OOILEHUS M B3aUMOJICHCTBUS;

MPK 04 apryMeHTUpOBaHHO BECTH [IWAJIOT, YMETh CMSr4aTh KOHQIMKTHBIC
CUTYalluu;

MPK 05 pa3BepHyTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEICTB;

MPK 08 mnpuHuUMare LI COBMECTHOM JEATEIBHOCTH, OPIaHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS II0 €€ JOCTWKEHHIO: COCTaBJIAThH IUIAH JCWCTBHM,
pacrpenensTb pojl C YYeTOM MHEHHH YYaCTHHUKOB, OOCYXIaTb pe3yJbTaTbl
COBMECTHOM pabOoThI;

VHUBEPCATIbHBIX PecyIAMUBHBIX OeUCTNEULL.

MPP 0l camocTOATENBPHO OCYHIECTBIATh I0O3HABATEIBHYIO JEATEIBbHOCTD,
BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3aJa4yH B
00pa30oBaTENbHOMN IE€ATEIHOCTH U )KU3HEHHBIX CUTYAIIUX;

MPP 02 caMOCTOSITEIbHO COCTaBJIATH IUIAH PELICHUS] MPOOJEMBI C y4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUTCHUH;

MPP 05 nenate oOco3HaHHBIA BBIOOpP, AapryMEHTHUPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEIICHHUE;

MPP 06 otienuBaTh NPUOOPETEHHBIN OTIBIT;

MPP 08 naBaTh OIIEHKY HOBBIM CHUTyallusiM, BHOCUTb KOPPEKTHUBBI B
JESATENIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

MPP 11 yMeTh OLIeHUBAaTh PUCKU U CBOEBPEMEHHO TPUHUMATH PELICHUS IO X
CHIKEHHIO;

MPP 16 couuanbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH
OTHOUICHUS C APYTMMHU JIIOJbMH, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U pa3peliaTh
KOH(JIMKTBHI;

MPP 18 npuHMMare MOTMBBI W apryMEHTHl JPYIMX JIIOAECH NPHU aHAIIN3E
PE3YJIBTATOB IEATENBHOCTH;

MPP 19 npuznaBath CBO€ MPABO U MPABO IPYTHX JIFOJIEH Ha OLIMOKH;

npeomMemHulX:

I[IP6 06 BrageHue OCHOBHBIMU  METOJAAaMH  HAy4YHOrO  IO3HAHUA,
UCIIONIb3yeMbIMH B (DU3UKE: TMPOBOJUTH MPSIMbIE M KOCBEHHBIE W3MEPCHUS
¢u3NUeCKNX BEIWYWH, BBHIOWpAs ONTHUMAIBHBIA CHOCOO W3MEpeHus |
WCIIOJIh3YsI U3BECTHBIC METOJIbI OIEHKH TOTPEITHOCTEN U3MEPEHU, TPOBOIUTh
WCCJICIOBAHUE 3aBUCUMOCTEH (DU3MUECKMX BEIWYUH C HCIOJIb30BAaHUEM
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NPSMBIX HW3MEPEHUH, OOBSCHATh TIONYyYEHHBIE PE3YJIbTAThl, WCIOJb3YS
du3nyueckue TEOpUHU, 3aKOHbl W TMOHSATHUS, W JeNaTh BBIBOJIbI; COOJIOIATH
npaBuia O€30MacCHOr0 TpyJa NpH MPOBEJACHUU MCCIEIOBaHUNA B paMKax
y4eOHOTO OJKCIIEpUMEHTa M Y4YeOHO-HCCIEN0BATENbCKOW JIEATETBHOCTH C
UCIOJIb30BAaHUEM IHU(PPOBBIX H3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opynoBaHusi; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHUN;

I[IP6 07 chopMHPOBaHHOCT YMEHHUS pelIaTh pPAacUETHBIE 3aJaud C SIBHO
3aJ]aHHOM  (PU3UYECKOW MOJENbI0, HCHONb3ys (U3MUEeCKHe 3aKOHBl U
NPUHIIMIIBI; HAa OCHOBE aHalM3a YCJIOBHUS 3aJadd BHIOUpATh (U3UUYECKYIO
MOJIETIb, BBACTATh (PU3NYECKUE BETUYMHBI U (OPMYJIIbI, HEOOXOAUMBIE JITIS €€
penieHus, NPOBOAUTh PACUYETbl M OLEHHUBATh PEAIBHOCTH IOJIYYEHHOTO
3HaueHUs] GU3NYECKON BEIIMYMHBI; PEIIaTh KaYeCTBEHHBIE 3a]]a4l, BEICTpAauBas
JIOTUYECKA HENPOTUBOPEUYMBYIO IEMOYKY pACCYKICHHM C OMNOpOMl Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS;

[1P6 10 oBnasienne ymeHus MU paboTaTh B TPYIIIE C BHITOJHEHUEM PA3IMYHbIX
COIIMAIBHBIX ~ pOJIeH, IUIAHUPOBaTh  paboTy TPYMNIbl, palMOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYyNIbI B  PEHICHUE
paccMaTpuBaeMoil mpoOIeMBbl;

I[Py 07 cdopMupoBaHHOCT, YMEHHH HCCIEI0BaTh MW aHAIU3UPOBATH
pa3zHooOpa3Hble (PU3MYECKUE SBICHUS U CBOMCTBA OOBEKTOB, MPOBOJUTH
CaMOCTOSITENIbHBIE HCCIEAOBAaHUS B PEANbHBIX MU JIA0OPATOPHBIX YCIOBUSX,
YUTaTh U aHAIM3UPOBATH XaPAKTEPUCTUKU MPUOOPOB U YCTPONCTB, OOBSICHATH
MPUHLUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJIaX MOJTYUYCHHS] HAyYHBIX
ACTPOHOMMYECKHMX  3HAHUW;  BIAJCHUE  YMEHHSIMH  CAMOCTOSITEIBHO
dbopMynupoBaTh IeNb HUCCeNOBaHUS (TPOEKTa), BBIJBUTATh TUMOTE3bl Ha
OCHOBE 3HAHUS OCHOBOIOJArarolMX (U3MUECKUX 3aKOHOMEPHOCTEH W
3aKOHOB, MPOBEPATh UX AKCHEPHUMEHTAJIbHBIMU CPEICTBAMU; IUIAHUPOBATH U
IPOBOJIUTH (DU3UYECKHUE HKCIEPUMEHTHI, OIMCHIBATh U aHAIU3HPOBATH
MOJIYYCHHYIO TIPU BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPEenesiTh
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIBTATA;

TPy 09 cdopmMupoBaHHOCTH yMEHHUS pelIaTh pacueTHbIC 3aJa4yd C SIBHO
3a/IaHHOM M HESIBHO 3aJJaHHON (pU3MYECKOW MOJEIIbIO: HA OCHOBAaHUU aHaJIN3a
yCJIOBUSI BBIOMpATh (HU3NUECKUE MOJICTH, OTBEUAIOIIME TPEOOBAHUSIM 3aauH,
MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH MU TOCTYJaThl (PU3UUYECKUX
TEOpU TpPU HCHOIB30BAHUM MATEMAaTHYECKUX METOJIOB pEIIeHHs 3ajiad,
IPOBOJUTH pacyeTbl Ha OCHOBAaHMM HMEIOIIMXCA JIaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEIICHUS C YYETOM IOJIYYEHHBIX
pe3yNbTaTOB; pellaTh KauyeCTBEHHbIE 3a/Jayd, TpeOyIolume MpUMEHEHUs
3HAHWI U3 Pa3HBIX Pa3JIeJOB MIKOJHLHOTO Kypca (DU3UKH, a TaKKe UHTETPAINH
3HAHUWA U3 JAPYrUX MPEAMETOB E€CTECTBEHHOHAYYHOrO IHMKJIA: BBICTPAMBATH



JIOTUYECKYIO LEMOYKY pPacCyKIECHUH C ONOpOM Ha H3YyYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBICHHUS;

— ITIPy 12 oBnageHue OpraHu3allMOHHBIMM U TIO3HABATEIILHBIMU YMEHHUSIMU
CaMOCTOSTENILHOTO MPUOOPETEHUs] HOBBIX 3HAHWM B TMPOIECCE BBIMOJIHEHUS
IPOEKTHBIX M Y4YEOHO-HUCCNEAOBATEIbCKUX padoT, yMEeHUsIMU paboTaTh B
IpyIIE ¢ BBIMOJHEHUEM PA3IMYHBIX COIMANBHBIX POJICH, IJIAHUPOBATH pabOTy
IPYNIbI, PAlMOHAIBHO pPACHPENEIsITh JEATeIbHOCTh B HECTaHAAPTHBIX
CUTYallMsIX, aJ€KBATHO OLIEHWBATh BKJIAJ KAXKJIOTO M3 YYaCTHUKOB T'PYNIbI B
pelIeHre paccMaTpuBaeMon PoOIIEMBI;

3n1emenmos OK u IIK:

— OK O0l. BeiOupatb cmoco0bsl pemeHus 3aAad  NpoQecCHOHATHHON
NEeSATEIbHOCTH MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTuBHO B3aUMOJEHUCTBOBaTH M pabOTaTh B KOJJIEKTUBE U
KOMaH/Ig;

— TIK 2.3.0pranu3oBbIBaTh U MPOU3BOANTH HAJNAIKY U HCIBITAHHUS YCTPOMCTB
ANEKTPOOOOPYIO0BAHUS MPOMBILUIEHHBIX U T'PAXKIAHCKUX 30aHUM;

— IIK 3.3. OpraHu30BbIBaTh W MPOU3BOAUTH OKCIUTYaTAUIO SJIEKTPUYECKHUX
CETEH.

[lenplo naHHOTO MMOCOOMS SIBISETCS OKa3aHWE IOMOUIb OOYyYarolUMCsl B
MOJrOTOBKE M BBIIIOJHEHUH J1a00paTOPHBIX padoT.

[TocoOue comepkuT omnucaHue JIabOpaTOpPHBIX pPadOT, MPETyCMOTPEHHBIX
pa0oueil mporpamMmoil Ui CHeUualbHOCTEN TexHosoruueckoro mnpodut. Kaxnas
paboTa COAEpPKUT: HOMEp pPabOThl, Ha3BaHWE U 1elib paboThl, (OpMUPYEMBIE B
MIPOLIECCE BBINOJHEHUSI pa0OThl 3HAHUS U YMEHUS, KPaTKHE TEOPETUUECKUE CBEICHUS,
nepeyeHb HEOoOXOAMMOro OOOPYIOBAaHUSA, MOPAIOK IMPOBEACHHS paOOThI, TAOJIMIIBI,
rpadyKki, KOHTPOJIbHbIE BOMPOCHL. i1 OOJblIed YETKOCTH MOPSIOK MPOBEACHHUS
paboThl AaH B BUJE OTAEIBHBIX IYHKTOB, B KaXKIOM U3 KOTOPBIX MpEajiaraercs
MPOAEIIaTh OJHY BIIOJIHE OMPENEIEHHYIO ONEPALIHIO.

[IpoBoauTh naboOpaTOpHbIE 3aHATHA LENECOOOPa3HO B MOPAIKE H3yYEHUS
MIPOrpaMMHOr0 MaTepuara.

B xonme maGoparopHoii paGOThl HEOOXOIMMO CTPOTO COONIOAATH IpaBUja IO
TEXHHUKE 0€30MaCHOCTH, KOTOPhIE YKa3aHbl B JAHHOM ITOCOOHH.



2. IlepeyeHb 1a60PaTOPHBIX U NPAKTHYECKUX PabOT

Ilepevyenn 1abopaTopHbIX padoT

Neni/nn Tema padoTsI Koa-zo
4acoB

1 HccnenoBanue IBMKEHUS Tela MO IEHCTBUEM MTOCTOSIHHOM 2
CHJTBI.

2 N3yuenue coxpaHeHUs: MEXaHUYECKOM SHEPTUU NpU 2
JIBWKEHUU TeJla MOJ IEUCTBUEM CHJI TSXKECTH U YIIPYTOCTH.

3 W3mepeHne BIaKHOCTH BO3yXa. 2

4 N3mepenne MOBEPXHOCTHOTO HATSKEHUS KUIAKOCTH. 2

3) N3yuenue 3akona Oma Ji71s yyacTKa LNy pu 2
MIOCJIEIOBATEIbHOM COEIMHEHNN TPOBOTHUKOB.

6 N3yuenune 3akona Oma 115 ydacTka Lely pY NapajieIbHOM 2
COEIMHEHHUH NPOBOIHHUKOB.

7 Onpenenenue I/IC 1 BHYTPEHHETO COIPOTUBIICHUS 2
MCTOYHUKA HAIIPSIKEHUS.

8 Onpenenenrie TeMIepaTypbl HUTH JaMIIbl HAKATUBaHUS U 2
MOITHOCTH, TOTPEOJIIEMON JTaMITOM

9 N3ydeHue sSBICHUSI DJIEKTPOMAarHUTHOM UHAYKIIWH. 2

10 N3yuyenue 3aBUCUMOCTH Meproa KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JJIMHBI HUTH.

11 N3yuenune untepdepeHIinm cBeTa. 2

12 N3yuenue qudpaximu cBera. 2

IlepeyeHnb npakTHYECKUX padoT
Neni/m Tema padoTsI Koa-zo
4acoB
1 EMKOCTHOE CONPOTUBIEHHUS B 1IeTIH IEPEMEHHOTO TOKA. 2
2 MHIyKTUBHOE CONPOTUBJIEHUS B LIENIM IEPEMEHHOTO TOKA. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

OTtuét mo mabopaTopHoit paboTe 0hOpMIISIETCS B TETPAaAU JJIs Ja00PaTOPHBIX
pabot. OTuér BKIIOYAET B ceOs paslesibl, OTPa)Kalollde BCE ATaIbl BBITOJTHEHHUS
pPabOTHI:
odopmIIeHHE BBEICHUS;

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBO/I;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu OleHUBAHUSA JJA00OPATOPHOI M MPAKTHYECKO padoThI
Ne Kpurepun «» «» «3» «2»
n/n OLIEHKH (oTJIMYHO) (xopoio) (ymoBJjieTB.) | (HeyaoBJI.)
1. | Cpok BemmosniHeHUs1 | B cpok B cpok B cpok [To3zxe
3a/1aHuA CpoKa
2. | KauectBO AkkypatHo, | AkkypatHO, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThI B TETpaIu CcTapaHus
3. | KauectBO KauectBenno | HekauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpaduKoB, TabmuIl, | 6€3 OMMUOOK) | C OmHMOKaMM)
PUCYHKOB
4. | KauectBo KauectBenno | HekauectBenno | HeGpexxHo He
ohopmIICHUS BBITIOJTHEHBI
pelIeHU
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u Ilonubri, Ilonueil, ¢ Henonuwiii, ¢ | He cneman
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMH
OIIMOKaMHU
6. | OTBeTH Ha 100% 80% 50% Menee 40%
BOIPOCHI (00BEM)
7. | KauectBo oTrBeTOB | IlOMHEIH, Ilonnerii, ¢ Hemnonneiit, ¢ | C rpyOsiMu
Ha BOIIPOCHI TPaMOTHBIM | HEOOIBIITUMU omuOKaMu omuOKaMu
OIIMOKaMHU




5. IlpaBuy1a TeXHMKH 0€30IIACHOCTH NPH BHINOJTHEHHUH J1A00PaATOPHBIX
pabot

1. IlpuctynaTh K BBINIOJIHEHUIO pabOTHl HeNb3sl O€3 pa3pelieHus YUUuTeds,
HE0OXO0IUMO TOYHO BBITIOJHSATh €r0 YKa3aHUsl.
2. PazmeniaTts mpuOopbl, MaTEpHaIIbl, 000pYA0BaHHE Ha CBOEM pabouyeM MECTe TAKUM
o0pa3oM, 4TOOBI UCKIIIOUUTh UX TAJCHUE WIIA ONPOKHIbIBAHUE.
3. Ilepen BbIONHEHWEM pabOTHl BHUMATEIBHO W3YYUTh €€ COJEpKaHHEe U
ITOCIEA0BATEIBHOCTD JECHCTBUM.
4. Bo BpeMs OMBITOB HE OMyCKaTh NPEACIbHBIX HArpy30K HW3MEPHUTEIBHBIX
puOOpOB.
5. Ilpm mOATOTOBKE K OIBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaThCs W HE HAKJIOHATHCS K BPaIIAlONIAMCS
4acTsIM YCTaHOBOK.
6. He octaBisaTh pabouee MecTo 6€3 pa3pelieHus npenoaaBaTeis.
7. [1paBumna paGoThl CO CTEKISTHHBIM 000PY10BAHUEM:
® [Ipu paboTe CO CTEKIIHHBIMU MPUOOpaMU U TMOCYJIOH, HY)KHO 0oOpariaThCs C
HHAMH aKKypaTHO ¥ OCTOPOXKHO, YTOOBI IPEIOTBPATUTH MIOPE3HI;
® HE HCITOJIB30BaTh MIPUOOPHI C OCTPHIMU TPAHSIMHU, WU 3aKPHIBATH UX CKOTUEM;
® [IpU MPOBEACHUM OMBITOB CTCKJISHHBIC COCYIBI 3aKPEIUIATh B JIANIKE IITaTHBA
OCTOPO’KHO;
® [1pu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABWIBHO MOJOUPATH TUAMETPHI
CTEKJISSHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMaduMBaTh BOJOW MU
TJIAIIEPUHOM;
® BCTaBISIS CTEKISHHYIO TPYOKY B MPOOKY, TOCIETHIO HY)KHO OXBAaTHTh, a HE
yOUpaTh B JIAJIOHB;
® HEJIb3sl UCIOJIb30BaTh CTEKIISTHHYIO TMOCYy, UMEIONIYIO XOTS Obl HEOObINHE
TPEIIUHBI;
® [IpU MOIKE MOCY/IbI HEOOXO0IUMO MTOMHUTh, YTO CTEKIIO 00JIaaeT XPYIKOCTHIO,
JIETKO JIOMAeTCs W TPECKaeTCs TpH yAapax WM PEe3KOM HW3MCHCHHH
TEeMITepaTyphl;
® eciau MMeeTCs XOTs Obl HeOombImas yrpo3a paspbiBa COCyda, CIETyeT
00s13aTEIHPHO OTPAIUTh BCIO YCTAaHOBKY 3alIUTHBIM 3KPAaHOM W3 OPTCTEKIIA,
HamOoJiee OmMacHble YYAaCTKH — METAUNIMYEeCKOW CeTKoW, a paboraTh B
PEIOXPAHUTETBHBIX OUKaX.
8. [IpaBusna paboThI ¢ HATPETHIM 00OPYIOBAHUEM:
® COCYJl C TOpSYEH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 0 TEX
IOp, TIOKa OH HE OCTBIHET;
® [IepeHOCS TMPHUOOPHI C TOPSYCH JKUIKOCTHIO, CleayeT OpaTh HMX pPyKamH,
3alUIIEHHBIMU TKaHbIO; €CIIM COCYyJ OOJIBIIOW, TO OJHON PYKOM €ro Haao
JIep>KaTh 3a JIHO, a IPYTOM — 3a TOPJIBIIIKO;
® HarpeBasi XHUIKOCTh B MPOOHMPKE HIIM KOJOE, HEOOXOIMMO Jep>KaTh UX Tak,
9TOOBI OTBEPCTHE MPOOUPKU WIIH TOPJIBIIIKO ObUIO HANPaBJICHO B CTOPOHY OT
ce0s 1 cocefieit mo pabdore;
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HE TPOTaTh pPyKaMH HarpeBaTeiIbHbIC TPUOOPHI, €CIIM OHU HArPeTHI 10 BRICOKOM
TEMIIEPATYPHI.

9. IlpaBuna paboOTHI C IEKTPUICCKUMU TTPUOOpAMMU:

npu cOOpKE DKCIIEPUMEHTAJIbHBIX YCTAHOBOK MCIOJB30BaTh IPOBOJA C
MPOYHON U30IALNEN 6€3 BUANMBIX MTOBPEKICHMUIA;

u30eratb IepeceueHus MPOBOAOB MpHU COOpPKE JIEKTPUUYECKOM IIenu, He
UCIIOJIb30BaTh MPOBOAHUKKA C H3HOIICHHOW M30JSIMEd U BBIKIIOYATENN
OTKPBITOTO TUNA (MpY HANpsiKEHUU BhIie 42 B);

MOJKJIIOYATh AJEKTPUUECKYIO 1IeTh K UCTOYHHUKY TOKa B IMOCJEIHIOI0 OYepe/ib,
Korja e€ cOopka 3aKOHYCHa;

COOpaHHYIO LEMb BKJIIOYATh TOJIbKO IIOCJIE€ MPOBEPKH M C pa3perieHUs
npenofaBatens. Hamuuue HampsokeHHs B LM MOXKHO TPOBEPSATH TOJBKO
npeIHa3HaYeHHBIMU JJIs1 ATOTO MPUOOpaMHU WIIH YKA3aTeIsIMU HATIPSIKCHHUS,;

HE TMPHUKACAThCS K HAXOJIMIMMCS TIOJ HampsHKEHHEM DJJIEeMEHTaM IIemH,
JTUIIEHHBIMUA U30JISLINY;

HE MPOM3BOAMT IEPECOCAUMHEHUH B LM U CMEHY MpEeAOXpaHUTENed 10
OTKJIFOUEHUS] UCTOYHUKA SJICKTPONUTAHUS, a B LIETIAX IEKTPUICCKUX MAIITUH H
710 TIOJTHOM OCTAHOBKH SIKOPSI HJIM pOTOpa MAILIUHBL,

HE TMPHUKAcaThCsl K KOPIMYCY CTAIlMOHAPHOTO JJIEKTPOOOOpYIOBaHUS U K
3a)KUMaM JIa)Ke OTKIIFOUEHHBIX KOHIEHCATOPOB;

MOJIb30BAThHCS AJIEKTPOUHCTPYMEHTAMU C U30JIUPYIOIIUMHU PYUKaMU;

Ul TIPUCOEIMHEHUS] MOTpeOUTENel K CEeTH MPUMEHSTh IITENCEIbHbIE
COCTUHCHHS, MOJIb30BATHCS pO3eTKamu, THE3TAMH, 3KUMaMH,
BBIKJTIOYATEIISIMU C HE BBICTYNAIOUTMMHI KOHTAKTHBIMHU MTOBEPXHOCTSIMH;
AIIEKTpOHArpeBaTeNbHbIe TPUOOpPHI  CIEMyeT BKIOYaTh TOJBKO B CETh
YKa3aHHOTO B HMX MAaCIOpTe HAMPSIKCHHS, TIATENBHO CJels MPU ITOM 3a
UCIPAaBHOCTBIO COETUHUTENbHBIX IPOBOIOB U MIIOTHOCTHIO KOHTAKTOB;

HEJIb3sl TEPEHOCUTh DSJIEKTPOHArpeBaTeibHble MPUOOPHI BO BKIIOUEHHOM
COCTOSIHUH;

nepen dKCIuTyaTaluell HarpeBaTelIbHbIX MPUOOPOB HYXKHO yOpaTh ¢ pabouero
MeCTa JIETKOBOCIIJIAMEHSIIOIIHECS MaTEPHAIIbl U TOPIOYHE KUIKOCTH;

Ha MJIUTKU C OTKPBITON CIIUPATIBbI0 HE CTOUT CTaBUTHh METAINTMUECKYIO TIOCYY,
TaK KaKk BO3MOXXHO KOpPOTKOE 3aMblKaHHE Mpu AePopMaluul CHHpaIH; s
NOJydyeHus: ropsyeil BoAbl Oe30MacHee IMOJIb30BATHCA  DIIEKTPUUYECKUM
YalHUKOM;

0OHapyX1B HEUCIIPABHOCTb B 3JEKTPUUYECKOM YCTPOMCTBE, HAXOAAIIEMCS TOA
HaTNpPsHKEHUEM, HEMEJICHHO OTKJIIOYMTh UCTOYHUK TOKA U COOOIIUTH 00 3TOM
pernoaBaTesio;

M0 OKOHYaHWUHM PabOThl OTKIIOYWTH MCTOYHHUK TOKA, IMOCJE Yero pa3olparth
AIIEKTPUYECKYIO LIETIb.

10. TlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

mpu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO OOpamiaThCsi C HUM
aKKypaTHO, OCTOPOXHO, HE POHATH, HE JOIMYCKATh MOJIOMKH TEPMOMETPA;
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® [IpU CIy4YalHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOAMMO HEMEJIEHHO
coo0muUTs 00 ATOM HpenoAaBaTeNl0 W IOKUMHYTh MomenieHue. Henb3s
coOupaTh PTYTh pyKaMHu.

6. JIABOPATOPHBIE PABOTbBI
JIABOPATOPHAS PABOTA Nel

Hazeanue naoopamopnoii paoomwi. «HccienoBanue JABHKEHHSI TeJa IOJ

AeficTBHEM MOCTOSTHHOM CHJIBIY.

Ilenv pabomwi: ucclienoBaTh JIBKEHUE Tejla IMOJ JACHUCTBUEM CHII YOPYTOCTH U
TPEHHUSL.
Obopyoosanue: nuHamMoOMeTp ¢ GUKCATOPOM, TPHOOMETP.
PesyabTarnl:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):
— IIK 2.3.0Opranu3oBbIBaTh ¥ MNPOU3BOANTH HAJAIKY M HUCHOBITAHUS YCTPOICTB
AIEKTPOOOOPYAOBaHUS MPOMBIIICHHBIX U TPAKIAHCKUX 3/1aHUI;
— IIK 3.3. OpraHu3oBbIBaTb M MPOU3BOJUTH HKCIUIYaTaLMIO SJIEKTPUYECKUX
CEeTeH;
MemanpeomemHbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,

MPP 19;

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

Ilo oxonyanuu pabomer obOyuarowulicss O00NNHCEeH YMemb TUIAHUPOBATh H
BBITIOJTHATh M3MEPEHUS] PA3IUUYHBIMU H3MEPUTEIBHBIMUA TIPUOOpaMu  (TUHAMOMETD,
M3MepUTENIbHAsl JIMHEWKa), OOBSCHATH HaOJtoaeMble SIBICHHS, TPOU3BOJUTH
MaTeMaTU4YeCcKyro 00pabOoTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuma — BekTOopHas  (usnueckas  BeJIWYWHA, SBISIONIASCS  MEPOM
WHTEHCUBHOCTU BO3JEHUCTBUS, OKa3blBAEMOTO Ha JIaHHYI0 YacCTUIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cunel B CU HaszwiBaeTcs HptoToHOM (H): 1 H=1kr - m - ¢

Cuita Kak BEKTOpHasl BEJIMYMHA XapaKTepU3yeTCsl MOJYJIEM, HAlpPaBICHUEM U
«TOUYKOW» TpUIOKEeHUs Ccuibl. [IpuiiokeHHass K MaCCUBHOMY TeJIy CHUja SIBJISETCS
MPUYMHON U3MEHEHUS €ro CKOPOCTH WJIM BOSHUKHOBEHUS B HEM nedopmanumii. Cua
TPEHUsSI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TAKKE U3MEHEHUS.

Cuna mpenuss — CwWla, BO3HUKAIOIIAS TPU OTHOCUTEIIBHOM JIBMKEHUU
TBEPABIX TEI W MPOTUBOJCHCTBYIOIIAs ATOMY JABWKEHHIO. Cuiaa TpEeHUS HMeEeT
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ANEKTPOMATHUTHYK0  OPUPOAY,  SBISAACH  MAaKpPOCKONMMYECKUM  MPOSBICHHUEM
MEXMOJIEKYJIIPHOIO  B3aUMOJEHCTBUS, T.€. OOYCJIOBJEHBl B3aWMOJAEWCTBHEM
AIIEKTPUYECKUX 3apsJI0B, KOTOPBIMU OO0JaJar0T YacTHUIbl, BXOJSILIME B COCTaB
aTOMOB. BEKTOp cHIIbl TpEHUS HAIIPaBJIEH MPOTUBOIOJIOKHO BEKTOPY CKOPOCTH.

Pa3nnuaror 1Ba BUa CUJI TPEHUS:
1) TpeHne npu CyxXux MOBEPXHOCTSIX TBEPJBIX TEI;
2) TpeHHUE O KUAKOCTb WM Ta3.

[lepBblil BUJ HA3bIBAIOT CyXUM TpPEHUEM (CUJIa TPEHHUS IOKOSA, CHJIa TPEHHS
CKOJIBKEHUSI, CHJIa TPEHUS KaUEHUs), a BTOPOUM — BSI3KMM TPEHUEM.

Cuna, BO3HMKarOU[ash Ha TPaHULE CONPUKOCHOBEHHSA TEJI MNPU OTCYTCTBHH
OTHOCUTEJIBLHOT'O IBMXKEHHUS TEJI, HA3bIBAECTCA CUTOU MPEHUs NOKOSL.

Cuna TpeHus MOKOSA paBHA MO MOJYJIO BHEIIHEH
CUJIe, HANPABJIECHHON MO KacaTeIbHOM K IMOBEPXHOCTH 7
CONPUKOCHOBEHHUS TeNl, W TPOTUBONOJOKHA € TO [70 7777 i

—_ | p— i
. F:v@' =K
HaIIpaBJICHUIO:

Cuna mpenusi CKOAbXMCEHUs: BO3ZHUKAET ITIPH CKOJIBKEHHM OJHOIO Tella
OTHOCUTENBHO Apyroro. Cuiia TPEeHHs CKOJIbBKEHUS HAIPaBJIEHA IPOTHBOIOJIOKHO
CKOpPOCTH JIBMKEHU Tena. MOoIylb CHIIBI TPEHUS CKOJIBKEHHUS IOYTH HE 3aBUCUT OT
CKOPOCTH ABMKEHUS W MPUOIU3UTEIBHO PAaBEH MAKCHUMAaJIbHOMY 3HAYEHUIO CHUJIbI
TPEHUS OKOSI.

Cuna mpenus xaueHusi HAIPABIECHA IIPOTHUBOIIOJIOXKHO CKOPOCTH JBHYKEHUS
tena. Cuna TpeHUs KayeHUs BO MHOIO pa3 MEHBIIE CUJIbl TPEHHUS CKOJIbKECHMUS.
IlosToMy B TEXHHKE i1 YMEHBIICHUS CWJI TPEHUA IPUMEHSIOT Kojeca |

IAPUKOTIOAIIUITHUKH.

Cuna ynmpyeocmu — cuia, BO3HUKamomas mpu jgedopMalnud Tela U
MPOTUBOJICHCTBYIOMAs ~ 3TOM  Jedopmaruu. Cuna  ympyroctu  UMeEeT
AJIEKTPOMArHUTHYIO IIPUPOLY, SIBJISISICH
MAaKpPOCKOIIMYECKUM TMPOSIBIICHUEM  MEXMOJIEKYIJISIPHOTO N
B3aUMOJECHUCTBUA. Cuma  ynpyrocTtu HaIpasJiCHA
ITPOTUBOITOJIOKHO CMEILIECHHUIO, MEPIIEHANKYJIIPHO
ITOBEPXHOCTH. Bexkrop CHJIBI ITPOTUBOIOJIOKEH

HAIIPaBJICHUIO CMEIICHUS MOJIEKYI.

Cwily ynpyroctv, BO3HHMKAIOLIYK0O B PpE3yJIbTATE
nedopMaluu Onopsl U JACUCTBYIOIIYIO HA TEJO, Ha3bIBAIOT
CUIOU peaxyuu Onopbwi.

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

10 MOAYJIXO U MIPOTHUBOIOJIOKHBI 10 HAMPABICHUIO: F=-N
Mopynbe MakCHUManbHOM CUJIBI TPEHUS MOKOSI MPOMOPLUMOHATIEH CUJIE PEAKIINU

OIIOPBI: F““Fm“‘ e

I'peueckoii OykBoit # 00603HaueH KOX(PPUIMEHT TNPOMOPLHOHATBLHOCTH,
Ha3bIBaEMbI KOA(DPHUIIMEHTOM TPEHUSI.
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MOI[YJIB CWJIbl TPCHHA CKOJIBKCHUS, KaK M MOAYJIb MaKCHUMaJILHOM CHJIbI

TPEHUS TOKOS, MPOMOPIIMOHATIEH MOIYJIIO CUJIbI PEAKLIUU OMOPHI: Fup ~ N

KoadduumeHT TpeHHsT CKOIBKEHUS — KOA(POUIMEHT MPONOPLHUOHATBEHOCTH
MEXJy CHJIOM TpPEHUS CKOJBKEHUS M CHIOM HOPMAJIbHOW PEaKIHUU OIOpHI, IO
KOTOPOI CKOJIB3UT JAHHOE TEJIO B 3aKOHE CYXOT'0 TPEHHSI.

3HadyeHne Kod(h(UIMEHTa TPEHHUsI CKOJIBXKEHHUS 3aBUCUT OT Marepuala
TPYUIUXCA APYT O Ipyra Ted U KauecTBa 00pabOTKU MX MOBEPXHOCTEH.

Kak npasuno, #< 1, W 1ummb [0 TIJNaJKUX U COBEPLUICHHO YMCTHIX
noBepxHoOCTel MeTamios ~> 1.

XOJA PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:

1. PaccMOTpeTh IKaJIbl U3MEPUTENBHBIX IPUOOPOB, ONPEIETUTH LIEHY JCICHHUS.

2. IlpoBepuTh, 3aBUCHUT JIM CHJIAa TPEHHs OT IUIOMAAN TOBEPXHOCTH
CONPUKOCHOBEHMSI TE€J, JJs JTOr0 TMOJOXKUTh OpYyCOK Ha TOPU30HTAIBHO
pPacHoJIOKEHHYIO JOCKY TpaHbl0 € caMOi OOJBIION IUIOIIAJbl0 MOBEPXHOCTH.
[IpukpenuB K OpycKy AMHAMOMETp, IUIABHO YBEIWYMBATH CHUILY, HAMPABICHHYIO
BJIOJIb TOBEPXHOCTH JOCKH, M 3aMETHUTh MAKCUMAaJbHOE 3HAYECHHE CHJIBI TPEHMS
MOKOsI. 3aTeéM IMOCTaBUTh TOT K€ OPYCOK Ha JAPYTyIO I'paHb C MEHBIIEH MIIOIIA/bI0
IIOBEPXHOCTH ¥ BHOBb U3MEPUTH MAKCUMAJIbHOE 3HAYEHUE CUJIbI TPEHUS ITOKOSI.

78

I‘ =

] —

T

3. TloBTOpHMB Takue >K€ HW3MEPEHHs] MPU PABHOMEPHOM JABUKEHUU Opycka IO
MOBEPXHOCTU JOCKH, OMPENEIUTh BEIUYUHY CUJIBI TPEHUSI CKOJBKECHHS, a TaKXKe
3aBUCHT JIM T CUJIAa OT TUIOIIAIX TIOBEPXHOCTU COTPUKOCHOBEHUS TEJI.

4. TlpuBecTu OpyCOK B YCKOPEHHOE JBIKEHUE, NEHCTBYS HAa HETO CUJIOW, OOJbIIeH
MOYJISl CUJIBI TPEHHS CKOTBKEHHS. MI3MEpUTh MOy 3TOM CHITBI (CHITBI YIIPYTOCTH).
5. M3meputh maccy Opycka.

6. [To moay4eHHBIM JaHHBIM BBEIYHCIUTH MOJYJIb MAaKCHMAJIBHOTO YCKOpEHHUs Opycka

Fynp B Fmp _

m

o hopmyne a =
7. Onpenenutb KOIDPUITUEHT TPEHUS CKOJIBKEHUS, UCTIONB3Ys (POPMYITY Fog = 4V

8. IlocraBuTh Ha MEpBBIA OPYCOK BTOPOM TakoH e, YBEIMYUB TEM CaMbIM CHUIY,
NEePHEHANKYIISIPHYIO IOBEPXHOCTHA CONMTPUKOCHOBEHUS TeJa U CTOoJIa (Cujia JaBJiICHUS).
N3meputh MakCUMalIbHYIO CHIIy TpeHusi TMokos. Omnpenenutb 3aBUCUT JIU
MaKCUMaJIbHOE 3HAU€HHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JABJICHUS.
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9. JlaHHbIE OMBITOB M PACYETOB 3aMKCATh B TAOIHILY:

Cunia
No = = Macca | Moayas | Kodppuuuent
) P P Fy: | Py | N, | Opycka | yckopeHust TpeHust
ONBITA | pokosns CKOJIbIKEHHSI 1 P ’ 2
H H H| mkr a, M/c CKOJIbKEHUS |

H H

10. CpaBHUTH pe3yabTaTHl U3MEPEHUI U CIETaTh BHIBO/.

KOHTPOJIBHBIE BOITPOCHI:
UTo HA3bIBAIOT CUJION TPEHHS U CUJION YIIPYyrocTu?
Kaxkune BHIbI CHIIBI TPEHUS pa3InyaroT?
Kaxk onpenenuTs cuily TpeHHsI CKOJIbKEHNA?
[loka3aTp Ha pHCYHKE HallpaBJICHUE BCEX CWJI JACUCTBYIOIIMX Ha TEJO,
HaXOJSLIErOCsl Ha OBEPXHOCTH CTOJIA.
5. Kakoe BnusiHuEe 0Ka3bIBAET CUJIa TPEHUS HA Tema (MPUBECTH MPUMEPHI).

~wn e

JIABOPATOPHAS PABOTA Ne2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEeHMS] MEXAHHUYECKOM
JHEPruM NMPH IBHKEHUH TeJIa MO JeiiCTBHEM CHJI TAXKECTH U YIIPYTOCTH.
Ileny padomoi: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUH.
Obopyoosanue: nuHamMoMeTp ¢ (PUKCATOPOM, IITATUB, U3MEPUTEIIbHAS JTUHEHKA, 2
rpy3a mo 100 rp.
PesyabTarsbi:
Dopmupyemovie  Inemenmovt  IIK  (npogheccuonanvno  opuenmupoeanmnoe
cooepicanue):
— IIK 2.3.0pranu3oBbiBaTh ¥ MPOU3BOAWTH HAJNAAKY M HCIBITAHUS YCTPOMCTB
ANEKTPOOOOPYI0BAHUS MPOMBIIIIEHHBIX U TPAXIAHCKUX 3aHUM;
— IIK 3.3. OpraHu3oBbIBaTb M MPOU3BOJUTH HKCIUIYaTALMIO SJIEKTPHUYECKUX
CeTeH;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;
npeomemmHuule:
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— TIIPO6 06, ITP6 07, ITPG 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomsr 00yUAIOWUICA OOAHCEH YMemb TNIAHUPOBATh W
BBITIOJIHATh HM3MEPEHUS PA3IMYHBIMU H3MEPUTEIHHBIMU TpUOOpamMu  (JHHAMOMETD,
M3MEpUTENbHAsl JIMHEWKa), OOBSICHATH HaOJO/laeMble SIBJICHMS, IPOU3BOJUTH
MaTEeMaTHYECKYI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus
OHeprus — 3T0 QuU3nUecKas BEIMYMHA, XapaKTepU3yIollas CIIOCOOHOCTh Tela
coBepiuTh padoty. O6o3nauenne — E. Eqununa usmepenus B cucreme CHU — JIx
(mxoynb), 1 Jx = 1H- 1m.
B MexaHuke paccMaTpuBarOTCS CIEIYIOUIUE BUbI SHEPTUH:

m'l)2

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

DTO 3HEprus, KOTOPOU Teslo 00J1agaeT BCIICICTBUE CBOCTO JIBUKCHUS.

2) moTeHIMaIbHAs SHEPrus Tena, moAHsaToro Hajx 3emueli: E=mgh, rae m — macca
Tena, g = 9,8 M/c® —ycKkopeHHe CBOGOIHOTO mameHms, h — BBICOTa HAJ HYJICBHIM
YPOBHEM.

OToi sHeprued Teno o0JagaeT BCIEACTBUE CBOETO IMOJOXKEHHUS OTHOCUTEIBHO
3eMIn.

Takum 00pa3zoM, MeXaHUUECKas YHEPTHUS TeJla CKIAbIBACTCS U3 KHHETUUECKOM
7 IOTECHIIHAJILHOM.

[ToTeHManbHass DSHEPrUsl XapaKTepU3yeT B3aUMOJICHCTBYIOIIME Teja, a
KUHETUYECKasi SHEpPrus — JABWXKYIIMEecd Tena. M moTeHuuanbHas, 1 KUHETHYECKas
SHEPrUsl M3MEHAIOTCS TOJIBKO B PE3yJIbTaT€ TAKOTO B3aMMOJCWUCTBUS TEN, IMPHU
KOTOPOM JICHCTBYIOIIKE Ha TeJIa CHIIBI COBEPIIAIOT padOTy, OTINYHYIO OT HYJIA.

OnHMM W3 OCHOBHBIX 3aKOHOB MEXAaHMKM SIBJISIETCS 3aKOH COXpPaHEHUS
MEXaHUYECKON SHEPTUU.

Ecau HeckoNbko TeNm B3aUMOJEHCTBYIOT MEXAYy COOOM TOJBKO CHUJIaMU
TATOTEHUSI U CUJIaMU YIIPYTOCTH U HUKAKUE BHEIIIHUE CUJIbl HA HUX HE IEUCTBYIOT, TO
MIpH JIFOOBIX B3aUMOJICUCTBUAX TeJl paboTa CHJI YIPYTrOCTH WUJIM CUJI TATOTEHUSI paBHA
W3MEHEHUIO TOTEHIMAIBHOM SHEPTUU TEJ, B3SITOMY C MPOTHUBOIOJIOKHBIM 3HAKOM:
A=—(B,,-E,)

Bwmecre ¢ TeM mo TeopemMe 0 KHHETHYSCKOM PHEPTHH padoTa TeX e CHJI paBHA

M3MEHEHHUIO KUHETUYECKOW SHEPTUH: A=Ey _Eﬂ.

N3 cpaBHEHHs BbIIE NPUBEICHHBIX PABEHCTB BHUAHO, 4YTO HW3MEHEHHE
KUHETUYECKOW SHEpPruM Tel B 3aMKHYTOM CHUCTEME pPaBHO IO a0COIMIOTHOMY
3HAYEHHUIO M3MEHEHUIO MOTEHIMAIbHOW SHEPTUU CUCTEMBI TEJl U IPOTUBOIIOJIOKHO
eMy IO 3HaKY: B = Bu =B m By Ba Y En = Ba t B gy ar0r0 cJIe/lyeT, 4To
CyMMa KMHETUYECKOW U IMOTCHUUAIBHOM DHEPIUU TEJI, COCTABIIAIONIUX 3aAMKHYTYIO
CUCTEMY M B3aUMOJICUCTBYIOIIMX MEXIY COOON CHUJIaMU TATOTEHMS U CUJIAMU YIpPY
TOCTH, OCTAETCs MOCTOSHHON. DTO YTBEPXKIACHUE HA3bIBAETCS 3aKOHOM COXPaHEHHUS
DHEPIUU B MEXaHUUYECKHUX IPOLeCCax.
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3axon coxpanenusi 3Hepeuu — TPHU JIIOOBIX NPOLECCaX, MPOUCXOIAIUX B
CUCTEME IIPH HEHU3MEHHBIX BHEIIHUX YCJIOBHSAX, €€ IIOJIHAsl DHEPIrus OCTaeTcs
IIOCTOSIHHOM.

CyMMa KHHETMYECKOW M NOTEHLIHAJIBHOM SHEPIMM TEJ HA3bIBACTCS IOJHOM
MEXaHUYECKON SHEPTUEH.

Jisi TIONIHOM MEXAaHWYECKOW JHEPTUMU 3aKOH COXPAHEHMS DJHEPIMM HMEET
CJIEyIOLIEEe BBIPAKEHUE: IOJHAS MEXaHWYECKAsl SHEPIUs 3aMKHYTOW CUCTEMBI TEI,
B3aMMOJICHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE COJEpKaHHE 3aKOHA COXPAHEHUS SHEPIHH 3aKIIOYAETCS HE TOJIBKO
B YCTaHOBIICHWU (DaKTa COXpaHEHHUs TIOJHONW MEXaHHMYECKOW SHEpPruu, HO U B
YCTAHOBJICHMM  BO3MOJKHOCTH  B3aUMHBIX  IPEBpPALICHUNA  KWHETHYECKOM U
ITOTEHIHAIBHOW YHEPTUM TEJI B PABHOM KOJIMYECTBEHHOW Mepe MPU B3aUMOACHCTBUU
TeIl.

3aKOH COXpaHEHMsI SHEPTUU PaCKpbIBaeT (PU3NUECKUIA CMBICI IOHATUS PAOOTHI.

PabGora cua TArOTEHHsT M CHJI YOPYIOCTH, C OJIHOM CTOPOHBI, paBHa
YBEIUYEHUIO KUHETUYECKOM OHHEPIUM, a C JAPYrod CTOPOHBI, — YMEHBIICHUIO
IIOTEHLIUAJIBHON DHEPIUU TeJ.

CnenoBatenbHO, padoTa paBHA 3HEPIUH, MPEBPATUBILEHCS W3 OJHOTO BUAA B
JIPYTOM.

3aKOH COXpaHEHUs IOJIHOM MEXaHUYECKOW 3HEPrUH B IIPOILECCAX C YyYACTHEM
CUJI YNPYrOCTH W TPABUTALMOHHBIX CUJ SIBIIETCS OJAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHMKH. 3HAHHWE ITOTO 3aKOHA YIPOUIAET PEUNICHWE MHOTHMX 3a1a4, MMEIOLIUX
00JIBIIOE 3HAYEHHE B MPAKTHYECKOU KU3HH.

MexaHnudeckoe ABMKEHUE HUKOTJa HE UCUE3aeT OECClIeTHO U HUKOI/Ia OHO HE
BO3HHMKAET caMo co0oil. Bo BpeMs TOpMOKeHHs aBTOMOOMIISI POU30IIIIO HArPEBAHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIS U acdanbTa. CiaeaoBaTesibHO, B pe3yibTaTe
JACHCTBUSL CHJI TPEHHUs KUHETHYeCKas »JHEeprus aBTOMOOWISI He wucuesna, a
IIPEBPATUIIACH BO BHYTPEHHIOK YHEPTUIO TEIJIOBOTO JBUKEHUS MOJIEKYJI.

[Tpu n100bIX (PU3MUECKUX B3aUMOACWUCTBUAX DHEPIUs HE BO3HUKAET U HE
MCYE3aeT, a TOJIBKO MpEeBpaIlaeTcs U3 01HON GOpMBI B APYTYIO.

ITOCKOJIBKY CHJIBI TPEHHUS HCKIIFOYUTH IOJHOCTBIO HE BO3MOYKHO, TO U 3aKOH
COXPAaHEHUSI MEXaHWYECKOW DJHEPIUMM BBINOJHAECTCS B PEANBbHBIX CUCTEMAaX JIMILb
NpUOIMKEHHO NP YCIOBHUHU, YTO CHJIbI TPEHHSI MAJIbl U UMH MOXHO MTPEeHEeOpeyb.

X0 PABOTHBI
IIpogeccuonanvro-opuenmuposanmule 3a0aHUA.
1. OnpenenuTs UEHy ACNEHUS JUHAMOMETPA U U3MEPUTEIbHOMN JIMHEHKH.
2. 3aKpenuTh AMHAMOMETP Ha IITaTUBE.
3. YcraHoBUTH (UKCATOP Yy OrpaHUYMUTENBHON CKOOBI, pacTIHYTh MPYXHUHY C
cuiiod = 3,3 H, 3aTemM MeIJIEHHO BEPHYTh B HCXOJHOE MOJIOKEHUE.
4. VI3MepuTh JIMHEVKON JJIMHY MPYKUHBI X.
5. [IpukpenuTs rpy3bl, MIOAHATH UX TaK, YTOOBI yKa3aTelb TUHAMOMETpPA BEPHYJICS
Ha HOJIb, OTILYCTUTb IPYy3bl, U3BMEPUTH MAKCUMAJIbHYIO CUJTY YIIPYTOCTH.
6. I3MepuTth [IMHY NPY>KUHBI, IPU MPUKPETUIEHHBIX TPY3aXx X;.
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/. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
npyXuHbl. U3MEpUTH CUITy yIPYTOCTH NPY>KHUHBI.

8. OnpenenuTs yAIuHEHUE IPYKUHBI AX = X, — X1.

9. Onpenenuts epemMenieHrne rpy3os h = Ax.

10. OmnpenenuTs HW3MEHEHHE IOTEHIIMAIBLHOU cé

SHEPTUM TPYKUHBI TpU

pactspkeHuu 1o gopmyne AE,,= —-

11.0mnpenennuth U3MEHEHUE MOTEHUNAIBHON 3HEPTUH IPY30B MPU UX MEpEMENICHUN
no gopmyne AE,,=mgh.
12. Pe3ynbTaThl BceX U3MEPEHHUI M BBIUUCICHUHN 3amKcaTh B TaOJIHILY:

- ‘”é{ = = - N3menenune
- “ﬁ JJanHa NPYyKUHBI = =0 =L NMOTEHIUAJbHOM
= S € 5 2 5 a |82 2 JHEpPrum
=| = S| g3 258k

w5 w S = < - = ® -

S = = o = = = % v 2 |0 a ¥ i.a%% o &
2 z | 2SS |=88 4 Sz | 89 Ez | EEYS| 28

= 2z Sz = ”Z =g - = = ~

13.CpaBHUTH pe3yabTaThl USMEPEHUM U CIeTaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BHIbI SHEPTUH CYLIECTBYIOT B MEXaHUKE?
2. UTo Ha3BIBaCTCs MOJTHOM MEXaHUYECKON dHEpTUei?
3. ChopMynupoBaTh 3aKOH COXPAHEHHUS MEXaHHUUECKON YHEPTUH.
4. ITpu KaKOM yCIIOBUH BBITIOJIHSIETCS 3aKOH COXPAHEHHUS SHEPTUH B peaibHBIX
CHUCTEMAX U MoYeMy?

JIABOPATOPHAS PABOTA Ne3

Haszeanue nabopamopnoit pabomot: «A3mMepeHue BJIAKHOCTH BO31YyXay.
Ilenv pabomor: HAyYUTHCSI OMBITHBIM TYTEM OMNPENEISITh OTHOCUTEIHHYIO
BJIQXXKHOCTb BO3/IyXa.

Oobopyoosanue: TEPMOMETpP, BOJA WM AUAITWIOBBIM  3UP,ICUXPOMETP,
0apoTEepPMOTUTPOMETP, IICUXOMETPUUECKas TabIuIIa.

Pe3yabTarthi:

Dopmupyemoie 9/1eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepicanue):

— IIK 2.3.0pranun3oBbiBaTh ¥ MPOU3BOJANTH HAJNAAKY M HCHBITAHUS YCTPOMCTB
AIIEKTPOOOOPYIOBAHUS MPOMBIIUICHHBIX U TPaKJIAHCKUX 3AaHUM;
— IIK 3.3. Opranu3oBbIBaTb U MPOU3BOAUTH SKCIUIYaTAIUI0 3JIEKTPUUYECKHUX
CeTeH;

Memanpeomemmbwle:
— 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 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,
MPP 19;
npeomemHule:.
— IIP6 06, ITP6 07, TIP6 10;
— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo okonuanuu pabomsr obyuaowulics O0adCeH YMems: TUIAHUPOBATh U
BBITIOJIHATD JKCIEPUMEHTHI C TIOMOIIBIO PA3IMYHBIX H3MEPUTEIBHBIX MHPUOOPOB
(mcuxpomeTp, 6apOTEPMOTUTPOMETP), TOJIB30BAThCS MCUXOMETPUYCCKON TaOIUIICH;
pelath 3a7adyd Ha OMPECNICHHE OTHOCUTEIBHOM BIAKHOCTH BO3JyXa, OOBSCHSTH
MU3MEHEHHUE arperaTHbIX COCTOSIHUM BEIlIeCTRa.

Teopus

B armocdepe 3emnm Bcerma copepskarcs BoJsHbIE mapbl. X conepikaHue B
BO3JIyX€ XapaKTEePU3yeTcs aOCOTIOTHON M OTHOCUTEIBHON BIIAKHOCTHIO.

AOCOIOTHAas BIAXKHOCTH (p0,) OMpeAesieTcss Maccoll BOASHOIO mapa B 1 M
BO3]lyXa, T.€. INIOTHOCTHIO BOASHOTO Mapa.

AGCOITIOTHYIO BIQXKHOCTbh MOXHO OIPEACIIUTD [0 TEMIIEpAType — TEMIEpaType,
IpyU  KOTOPOW TmMap, HAXOASAIIMICI B BO3JyXe, CTAHOBHUTCS HACHIIICHHBIM.
Temneparypy TOYKM POCHI ONPEIEISAIOT C TMOMOIIBIO TUTPOMETPA, a 3aTeM 110
tabnune "/lagnenue HACHIWEHHLIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax" HaXOIsAT COOTBETCTBYIOIIYIO TEMIIEpAType TOYKU POCHI INIOTHOCTb.
HatimeHnHast IoTHOCT U €CTh a0COTIOTHAS BIAYKHOCTH OKPYKAIOMIEro BO3IyXa.

OTHOCHUTENIbHAST BJIAXKHOCTh ¢ TIOKa3bIBAET, CKOJHKO TPOIIEHTOB COCTABIISCT
a0COJIIOTHAS BIAXHOCTh OT IUIOTHOCTH p,BOJISTHOTO TIapa, HACHIIIAIOMIETO BO3TYX
0, *100%

P,

3

IIPU JAHHOM TEMIIEpAType: @ =

X0 PABOTHI
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUsL:
1. PaccmoTpeTh ncuxpomMeTp U 6apoTEpMOTUTPOMETP U ONPEAETUTDH 1Ky JAICHUS
pruOOPOB.

[TcuxpomerTp: baporepmorurpomerp:

HUIKQE betconoe

m;m

(Aa” Q 0 47)'[;
450 gnnm qz%dmm/cé &w’w,
5 1( 5
2 y
(.44/(:/) v g 40 ¢0 10 n.l\w‘uy(\\(\
& S
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2. IlpoBeputh HanMuMe BOALI B CTAKAHUMKE TCHXPOMETP M MPU HEOOXOIAMMOCTH
JIOJIUTH €€.

3. Onpenenurh TeMIepaTypy Cyxoro TepMOoMeTpa.

4. OnpeaenuTsb TEMIIEpATypy CMOUYEHHOTO TEPMOMETPA.

5. OmnpenenuTh OTHOCHUTEIBHYIO BIQKHOCTb, IMOJB3YACh ICUXPOMETPHUUYECKOM
TaOIUIIEH.

6. OnpenenuTh OTHOCHUTEIBHYIO BIAKHOCTH IO 06apOTEPMOTUTPOMETPY.

7. Vcnonw3ys Ttabmuity “/laenenue HACblUeHHbIX NAPO8 U UX NIOMHOCMb NPU
PAa3IuyHbIX memnepamypax', onpeaeauTh IIOTHOCTh HACKHIIIEHHOTO BOJISTHOTO Iapa
(mpu Temneparype t..).

[ ]
H

8. OnpenenuTb aOCOMIOTHYIO BIAXHOCTD MO popmyse p= 100% °
(0]

9. Pe3ynbTarhl U3MEpeHUH 3amucaTh B TAOIHILY:

IHoka3zanue PasnocTn OTHOCHTEIb- OtHocurenn- | IlnoTHOCTh | ADCOJIOT-
TepMOMeTpa MOKa3aHui Hast Hasl BJIAKHOCTh | HACHIIIEH- | HAS BJIAXK-
CYX0ro | cMo4ye | TepMOMETPOB | BJIA’KHOCTD BO31yXa N0 HOT'0 1apa, | HOCTH p, i3
t;, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMOrur- Pus % "
ty, °C ncuxpomerpy | pomerpy ¢,% "
9%

10. CpaBHUTH pe3yabTATHI U CIIEIATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:

1. Yro Ha3piBaeTcs ucnapeHuem™m, kKoHaeHcanuei? Ilouemy npu ucnapeHuu
TeMIepaTypa KUJIKOCTH OHMXKAETCS?

2. Kakoli map Ha3bIBaIOT HACHIILIEHHBIM? Kak MMepeBecTH HEHACHIIICHHBIN Tap B
COCTOSIHHE HACBIIICHUS?

3. HM300pa3uTh Ha pHUCYHKE AMHAMUYECKOE pPaBHOBECHE MEXIY MapoM U
KUIAKOCTBIO.

4. TloueMy mOKa3aHMsI BJIQKHOIO TEPMOMETpA MCUXPOMETPA MEHbIIE
MOKa3aHu cyxoro tepmomerpa? Ilpm KakoM yCIIOBUM Pa3HOCTh NOKAa3aHUU
TepMOMETpa HauboJIbIIas?

5. Cyxo#l U BIaXXHBI TEPMOMETPHI NICUXPOMETPA MOKA3bIBAIOT OAHY U Ty K€
Temneparypy. KakoBa oTHOCUTENbHAs BIAXKHOCTh BO3TyXa?

6. Uto HazbiBatoT TOukoi pocki? [lpu kakoii Temmneparype BbIIAAET poca, eCciu
JaBjieHUE BOAsiHOTO napa B Bo3ayxe 1706 Ila.

7. [Touemy mociie »)apKoro JAHs poca ObiBaeT Oosiee oOubHA?

JIABOPATOPHAS PABOTA Ne4

Ha3zeanue naoopamopnoit pabomoei: «M3MepeHre NMOBEPXHOCTHOIO0 HATSKEHUSI
FKMIAKOCTHY.

Ilenv pabompr: HayduThes ONPEAENATh KO3PPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.
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Oobopyoosanue: Becbl C pa3HOBECAaMU, IITaTUB, IITAHTCHUUPKYJb, JUHEHKA
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 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposannoe

cooepicanue):

— [TIK 2.3.0praHu3oBbIBaTh M NPOU3BOAHUTH HANAJIKy M HCIBITAHUS YCTPOMCTB
ANEKTPOOOOPYI0BAHUS POMBILIIEHHBIX U T'PAXKIAHCKUX 30aHUM;

— IIK 3.3. OpraHu3oBbIBaThb U MNPOU3BOJUTH SKCIUIyaTaAUUIO 3JIEKTPUUYECKHX
ceTel,

MemanpeomemHule:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,

MPP 19;
npeomemmuule:

— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, 1Py 09, ITPy 12.

Ilo okonuanuu pabomul oOyuarowulcss OO0adCeH ymMems. TUIAHUPOBATH H
BBIIIOJIHATh ~ AKCIIEPUMEHTHI [0  ONPEIECICHHUIO TOBEPXHOCTHOIO  HATSHKEHHS
BOJIBL,IIPUMEHSATh MOJIYUYEHHbIE 3HAHUS MO (U3MKE NI OOBSICHEHMs] HaONIOaeMbIX
SBJICHUH, TPOU3BOJAUTH MATEMATUUYECKYI0 OOpa0OTKY MOIYyYEHHBIX pE3yJbTaTOB
DKCIIEPUMEHTA U NTOIPEIIHOCTEN U3MEPEHUS.

Teopus

Moiekynbl  TIOBEPXHOCTHOTO  CJIOS  JKUJIKOCTH  00JIafaroT  M30BITKOM
MOTEHIIUATBHOM SHEPTUU MO CPABHEHUIO C SHEPTUEN MOJIEKYJI, HAXOAIIUXCSI BHYTPH
xuakoctu. Kak u mobas MexaHuuyeckasi CucTemMa, OBEPXHOCTHBIM CIION KUIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMAIBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS dTON
SHEPIUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIOIIaJb  CBOOOJHON IMOBEPXHOCTH >KHAKOCTH S Ha
BennuuHy AS: A =6AS.

KoadduimenT nponopunoHanbHOCTH 6  Has3blBaeTcss KO3 (OUIHEHTOM
MOBEPXHOCTHOTO HATSKEHUS JAaHHOM KUIKOCTU. V3 mpuBeneHHo# Bhimie HopMyIibl
BUJIHO, YTO OH YHCJICHHO PaBEH CHJIE TTOBEPXHOCTHOTO HATshKeHUs F, neiicTByromei
Ha CAWHUIY JUIMHBI JIMHWHM, OTPAHWYMBAIONICH KaKyrO-THOO YacTh CBOOOIHOMN
MMOBEPXHOCTH KUIKOCTU: G = %

[ToBepXHOCTHOE HATSKEHUE KUIKOCTH 3aBUCUT OT TIPUPOJIBI FPAHUYHBIX Cpe
Y TeMIIePaTypPhl )KUJIKOCTH.

[ToBepXHOCTHOE HATSKEHHE MOXKHO OMNPENEIUTh Pa3IMUYHBIMU METOIaMMU:
METOJIOM OTPhIBA KaIeslb U METOJOM MOIHATHS KUIKOCTH B KalMJLJIsIPE.
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-
1) Meroa oTpbiBa Kamnenb. I
JUia u3MepeHuss STUM METOJOM COOMpAaOT YCTaHOBKY IIO I

PHCYHKY. Cﬁf-n ‘ﬁ?

HajauBaroT AUCTHIUIMPOBAHHYIO WIIM XOPOIIO MPOKUISYEHHYIO | \/
BOJY U C IMOMOIIBIO KpaHa PEryIMpyIOT €€ BbITEKAaHHE TaK, 4YTOOBI | i
BOJA OTJICNBHBIMM KaIUIAMM IIaJaia B MOJCTABICHHBIN crakaH. Jlist 4
KalIi KUIKOCTH B MOMEHT €€ OTphIBa OT KOHIA TPYOKH cuioil F £
Oynet Bec karumi: | =mg;

JIMHHA, OrpaHHqHBaIOHlaH CBO6OI[HYIO HOBCpXHOCTB KHUIKOCTH, — JJIHWHA
OKPY>KHOCTH IIICHKH KaIlIu: | = nd,, .
mg Mg

Orcroma o = d

Ui 6 =
LK. nzd ’

u.K.

rae M — mMacca BBUIMBIICHCS BOJIBI, § — YCKOPEHHUE CBOOOIHOTO MaieHus, N — YUCIIO

Karenb Bojibl, d,, ,— BHYTPCHHUH THAMETP CTEKISHHON TPYOKH.

2) MeToa nogHATHSA KUAKOCTH B KAIUJUISPE. _
[Ipn wu3MepeHuu, KanWUISIPHYIO TPYOKY OITyCKalOT B

CTakKaH C BOIIOI71 n I/ISMGpHIOT BBICOTy IIOJHATHUA BOJbI B

KaHI/IJIJI}Ipe.}KI/II[KOCTL IIOJHHUMACTCS B KaHI/IJIJIHpe 0 TEX HOp,

IIOKa CHJIIa HOBGpXHOCTHOFO HaATIXKCHUSA HC ypaBHOBeCI/IT CI/IJIy h

TAXKECTH, I[Gf/iCTBYIOIHYIO Ha HOHHTyIO BOI[YI

F = Fm}mc:

prd?hg

=

ond=

phgd -
Orcroma 6= 4 » IAC p— IIIOTHOCTH XHUIKOCTH, J — MOayJb

YCKOpPEHUSA
CBOOOIHOIO MajeHus, N - BbICOTA MOTHATHS KUAKOCTH B Kamwuwsipe, d — nuameTp
Kanuusipa.

X0 PABOTHI
| cnocod: kanenvnwtit
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.
2. Ompenenuth Maccy mycroro crakana 1o 0,01 r.
3. H3MepuTh BHYTpPEHHUH JOHaMETp CTEKISHHOW TPYOKH INTaHTCHIUPKYJIEM.
Beruncnuth nuametp meiiku kamud,, . = 0,9 d.
4. CobOpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTH MpPUOOpP TakK, YTOOBI CTEKJISTHHAS
TpyOKa, U3 KOTOPOM BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIbHA.
5. 3akpeITh KpaH, HATUTH BoAy. [locTeneHHO OTKpbIBas KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJIa BhITEKANa OTAeIbHBIME KaryisiMu (30 — 40 xamens B MUHYTY).
6. IloncraBuTh noj TpyOKy MycTOM cTakaH u orcuuTarh B 100 Kamens.
7. OnpenennTh Maccy CTakaHa ¢ BOJOW, BBIYMCIUTh MACCY BOJbI
ms; =M, —Mmjy.
8. BoruncnuTh MOBEpXHOCTHOE HATSKEHUE BOJIBI 110 hopMyIie:
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9. BeIuucanTh OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHUH TT0 opMyIIe:

|O__Gma6fl|
o=—"__ -100%.
maobn
10. Pe3ynbTarhl H3MEpPEHUN U BBIYMCICHUN 3alIUCaTh B TAOJIHILY:
=y Kosgppunuent
) S ~ MOBEPXHOCTHOTO =
© & ] o > @ ® A
5 | =z | = = S = = HATSKeHHUSA = =
S| SE|E o & = S | %= = 2 2
2 > < | SR E| & 2| 8 = = = .| 2 = o I3
E | FE|lEx|l g« 22| E& | &8 <£| E it =E°.
S |l s s| 23| QE| S = S 58 2| 52 = o 2R
2 82/ 8558 |3 2 | 2%S |88 |£: | 2§
=S| 28| S = 25| = s= | E & =
= oS =) = = o © S £ o F
= ? S g_ 2 ©
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Il cnoco6: kanunnapmuwri
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JICJICHHUS.
2. I3smMepuTh muaMeTp Kamuuisipa MTaHTeHITUPKYJIEM.
3. CobpaTh yCcTaHOBKY 110 PUCYHKY. OIyCTUTh KaMJUIAP B BOIY U U3MEPHUTH BHICOTY
e€ MOoAHATHUA B Kamuuisipe (JIMHEHKO) HaJl TOBEPXHOCTHIO BOJIbI B CTAKAHE.
phgd
4. BBIMHCIUTD [TOBEPXHOCTHOC HATSDKCHHE BOJIBI 110 hopmyte: 6="" ,
5. CpaBHUTH pe3yJbTaThl U3MEPEHUU C TAOJIMYHBIM 3HAUYEHHEM IMOBEPXHOCTHOTO
HATSKEHUS U ONPEJICIIUTh OTHOCUTENIBHYIO MOTPEIIHOCTD.
6. PesynpTaThl M3MEpeHU 1 BRIYMCIICHUH 3aMMcaTh B TAOIHILY:

o Koa¢duuuenr
§>= g % E NIOBEPXHOCTHOI'O 2 4
s S 3 E.' S HATSUKEHHS Z 5
< = =
S| 222 s E 27 5 = S Ex
2 2z =C % Eg 2| 5 3 = z = S
2| &= »0 o ¥ C S = L = = = 5 Q<
= = = 2
=) Q=P' B om = < e = c:-
s E e = = = = = s = =
& s S 32 e 2 O S = 2
= X 2 = = = ¢ e F o F
= R g = S s ©

7. CpaBHUTBH pe3yibTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto Takoe NOBEpPXHOCTHOE HATSXKEHUE?
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Kak u riae npuMeHsieTcsi MOBEpXHOCTHOE HATSKEHHUE.

Ha ut0 neiicTByeT cuiia MOBEpXHOCTHOTO HATSHKEHUS M KaK OHA HampaBiieHa?

[Touemy MOBEPXHOCTHOE HATSHKEHHUE 3aBUCUT OT BUA KUJIKOCTH?

N300pa3uth Ha pUCYHKE MOJIEKYIY KUIKOCTH Ha TOBEPXHOCTH TBEPAOIO Tela

JUTSL clTydasi CMauuBaHUs M HE CMauyuBaHUs. YKa3aTh KpaeBOM yrod.

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

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

ok wn

JIABOPATOPHAS PABOTA Ne5

Ha3zeanue nabopamopnou paoomor: «A3zydyenue 3akoHa Oma JJis y4acTKa LU
NPH N0CJIeJ0BATEJIbHOM COeIMHEHUH NPOBOAHUKOB.
Ileny pabomer: HaydUTHCS COCNUHSITH MOTPEOUTENM PA3IMYHBIMH CIOCOOaMH,
OMNBITHBIM IYTEM MTPOBEPUTH 3aKOH OMa.
Oobopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTUM, PE3UCTOPBI, aMIEPMETD,
BOJITMETP, PEOCTAT MOJI3YHKOBBIN, KIIFOY, COEIMHUTEIIbHBIE IIPOBOJA.
PesyabTarhi:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):
— JIK 2.3.0pranun3oBeiBaTh ¥ NPOU3BOANTH HAJNAJAKY M HCHIBITAHUS YCTPOMCTB
ANEKTPOOOOPYI0BAHUS MPOMBILIIEHHBIX U T'PAXKIAHCKUX 30aHUM;
— IIK 3.3. OpraHu3oBbIBaTb U MNPOU3BOJHUTH HKCIUIYaTAlMIO SJIEKTPUYECKHUX
CEeTeH;
MemanpeomemHbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;
npeomemmHnule:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, 1Py 09, ITPy 12.
llo oxonuanuu pabomuvl 0OyuarOWUUC OO0NINHCEH YMemb. COCTABIATh AJIEKTPUUYECKHE
Leny, IUIAHUPOBAaTh M TMPOBOAMTH HU3MEPEHUSI  PA3IMUYHBIMU HM3MEPUTEIbHBIMU
npuOopaMu (amMIrepMmeTp, BOJIbTMETP), MIPOU3BOJAUTH PACUET AIEKTPUUECKUXIIECTIEH MPU
pa3IMUHBIX CII0CO0aX COETMHEHUS MOTpeOUTeNel 1 HICTOYHUKOB JIEKTPUYECKOTO TOKA,
NPOU3BOJUTh MAaTEMaTHYECKYI0 0OpabOTKY IMOJIy4YEHHBIX PE3yJIbTaTOB HKCIEPUMEHTA
Y TOTPEIIHOCTEH; pellaTh 33Ja4d Ha ONPEACIICHUE CHJIBI TOKAa C HCIOJIb30BAaHUEM
3akoHOB OMa Jisl y4acTKa Lemu.

Teopus

DIEKTPUYECKUN TOK — YIOPSJOUYEHHOE JBHXKCHUE 3apsKEHHBIX dacTull. Jlis
TOro 4ToObl B TIPOBOJHUKE BCE BpEMS MPOTEKad DSJIEKTPUUYECKUM TOK, B HEM
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HeO6XOI[I/IMO noaAACPKUBATL IOCTOAHHOC OJJICKTPHUYCCKOC TII0OJIC C IMOMOIIbBIO
HNCTOYHHKA TOKaA.

OCHOBHBIMH XAPAKTCPUCTHUKAMHU  JJICKTPHUYCCKOI'O TOKa B ICIIN SABJIIIOTCA
HAIIPSKCHUC, CHJIa TOKa, COIIPOTHUBJICHUC. 3aBUCHUMOCTbD MCIKIY OTHMH
XApaKTCPUCTUKAMHU YCTAHABJIIMBACT 3aKOH Oma:

U

1= —.

R
[ToTpeOuTenn SIEKTPUUECKON SHEPIMM — DJIEKTPUYECKHE JIAMIIOYKH,
AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, MPOBOJAA U T. M. — O0JANAOT ONpPEACICHHBIM

CONPOTUBJIEHUEM, TMO3TOMY HX YacTO Ha3blBAIOT  «IPOBOJHUKAMHU»  WJIHU
pe3nucTOpaMu.

OOBIYHO DBJEKTpUYECKass LElMb COCTOUT U3 HECKOJbKHX pPE3HCTOPOB,
COCIMHEHHBIX IIOCJIECAOBATENbHO, IMapajuIe]bHO WM cMmenlaHHo. ConmpoTHBIEHUE
ATOr0 PE3UCTOpPa Ha3bIBAIOT 3KBUBAJIEHTHBIM OOLIEMY CONPOTHBIICHHUIO HECKOJBKHX
PE3UCTOPOB, 0OPA3YIOIIUX LEIb.

CxeMa I1OCIENOBATEIBRHOTO COEAVMHEHUS ITPOBOJHUKOB BBITTISIUT CJEAYIOLIUM

obpazom:
R1

R2
R3

[Ipu mocnenoBaTeIbHOM COEAMHEHUM BCE BXOJSIIME B HETO MPOBOJHUKHU
COCIMHSIOTCS JpYr 3a JPYyroM, T.€. KOHEL MEPBOT0 IMPOBOJHUKA COEIUHSETCS C
HayajioM BTOPOTro.

Cuna Toka B JIFOOBIX YacTSAX IIEMU OJHA M Ta ke (00 dTOM CBHUJIETEILCTBYIOT
nokazanus amrnepmerpoB): I = I; = I,.

o Ecum uepe3 0JIMH MPOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U Yepe3 BCE

OCTaJIbHBIE.

o Eciu xoTs 661 Ha OJTHOM MPOBOJHUKE OTCYTCTBYET TOK, TO OH 00S13aTEIILHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mocnenoBaTeIbHOM COEJAMHEHUU COMPOTUBIICHUN PE3yIbTUPYIOIIEE
HaIpsKEHUE PABHO CyMME HanpsbkeHui Ha ydactkax:U = Uq + U,.

PesynbTupytomiee CONPOTHUBJIEHUE MOCJIEA0BATEIBHO COCIMHEHHBIX
MOTPEOUTENCH paBHO CYMME CONIPOTHURIICHUH TToTpeduTeneii:R = R4 + R,.

ConpoTtuBieHue nenu R, COCTOSIIEH 13 N OJMHAKOBBIX JIaMIl,
compoTuBIeHUEM R4 Kaxkasi, B N pa3 OoJIbIe COMPOTUBICHUS OJHOM Jiammbl: R =

Rl* n.

X0 PABOTHI
1. CocTaBUTb IEKTPUUECKYIO LEMb MO CXEME:
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IIpogpeccuonanvro-opuenmuposannvie 3a0aHUA:

2. PaccMOTpeTh MIKaJIbl M3MEPUTENbHBIX TPUOOPOB, ONPEACTUTD IIEHY JCJICHUS.

3. TIpoBepuTh AIEKTPUUECKYIO TIETh, IeMb 3aMKHYTh M U3MEPUTh HAIPSKEHUS Ha
KOKIOM pesucrtope. [ 3TOro NPUKOCHYTHCS HAKOHEYHUKAaMU IPOBOJIOB,
IPUCOEANHEHHBIX K 3a)KMMaM BOJIBTMETP K KJIEMMaM Ka)KJI0r0 pe3ucTopa.

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

Pa30MKHYTb.
5. [Mposeputs cooTHOMmIEHUS (U5 = Upacy ;Upace.= Uz + Uy + Us) 1 cienath BBIBOS.
6. Beraucints ob11ee CONPOTHUBJICHUE MIPOBOHUKOB, COCTMHEHHBIX

IIOCJICIOBATEILHO, PA3TUIHBIMH CITOCOOAMH:
Rio6u = U%I/I Raosw = R1+ Ry + R3

U
R2061
aMIIepMETpa M CJIeaTh BBIBO/I.
8. Pe3ynmbraThl H3MepeHUi U BEIYUCICHUI 3aIMCaTh B TAOJUITY.

7. Ilo popmyne | = BBIYMCIUTE CHly TOKa. CpaBHUTH €€ C IOKa3aHUEM

Conporusienue Hanpsixxenue Cuia Toka
= =
= = = =] =)
S (& |8 | (% |22l =] % |5 <<%
3 o 5 5 e ) o L = g < o | g z
o & 22223 o |- | Z
o o & ¥ D

9. CpaBHUTH pe3yabTaThl U3MEPEHUH U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kak BKIIIOYEHBI BBIKJIIOYATENb, OaTapelika ¥ JaMmMIodyka B KapMaHHOM

donapuxe? N306pazute cxemy.

2. M3o0pa3uth  y4aCTOK  IIEMU  COJACpXKAIIMM  JIAMITBI,  COCAMHEHHBIX
MoCJIeI0OBaTeIbHO. [ 16 MPUMEHSFOTCSI TAKUE CXEMBI?

3. Tloka3aTh Ha cxeme, KaK MOJIKIIOYUTH aMIIEPMETP U BOJIBTMETP K PE3UCTODPY.
Kak MO’XHO ompeIeIMTh CONMMPOTHRIICHUE PE3UCTOPA IO UX IMOKa3aHUAM?

JIABOPATOPHASA PABOTA Ne 6

Ha3zeanue nabopamopnoiui pavomur: «A3ydenne 3akona Oma JJis1 y4acTKa Lenu
NpH NAPAIeJIbHOM COeIMHEHNH NMPOBOTHUKOB.
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Ilenv pabomoer: HAYIUTHCS COCOUHATH MOTPEOUTENH Pa3IUYHBIMH CIIOCO0aMH,

OIBITHBIM IYTEM ITPOBEPUTH 3aKOH OMa.

Oobopyoosanue: WCTOYHUK DJIEKTPUYECKOM OHEPIUH, PE3UCTOPBI, aMIEPMETP,

BOJIBTMETP, PEOCTAT MOJI3YHKOBBIN, KIIFOY, COEIMHUTEIIBHBIE IIPOBOJA.
PesyabTarnl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvHo-opueHmuposannoe
cooeprcanue):
— ITIK 2.3.0praHu3oBbIBaTh M NPOU3BOJHUTH HANAIKy M HCIBITAHUS YCTPOMCTB
AIEKTPOOOOPYI0BAHUS POMBILIIIEHHBIX U T'PAXIAHCKUX 30aHUM;
— IIK 3.3. OpraHu3oBbiBaTb M MPOU3BOJUTH 3SKCIUTyaTalUIO 3JIEKTPUYECKHX
ceTel,
MemanpeomemHuble:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,

MPP 19;

npeomemmuule:
— [IPO 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, [1Py 09, ITPy 12.

Ilo  oxonuanuu pabomuvr obyualOwulca OO0NNCEH YMemb: COCTABIAThH
AIIEKTPUYECKHE 1IE€MH,  IUIAHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
WU3MEPUTENbHBIMA  NPUOOpaMu  (aMIEpMETP, BOJBTMETP), MPOU3ZBOAUTH pacueT
ANIEKTPUYECKUXLIENEW TpU pa3IMUHbIX CHoco0ax COEAMHEHHsI NOTpeOuTened Hu
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOU3BOAMTH MAaTEMAaTUUYECKyI0 OOpabOTKy
IIOJIyYEHHBIX PE3YJbTATOB HKCIIEPUMEHTAa M IOIPEIIHOCTEH W3MEpPEHUs; peluaTh
3aJja4d Ha OIPENEICHUE CUIIBl TOKA C MCMOJIb30BaHMEM 3aKOHOB OMma /i ydacTka
LIEIIH.

Teopus
DJIEKTPUYECKUM TOK — YIOPSAJOYEHHOE JBHXKEHUE 3apsUKEHHBIX dacTUl. [lis
TOrO0 4TOOBI B TNPOBOAHUKE BCE BpEMsSl MPOTEKad BJIEKTPUUYECKUA TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IOCTOSTHHOE 3JIEKTPUYECKOE I0JIE C MOMOIIbIO
HMCTOYHUKA TOKA.
OCHOBHBIMM ~ XapaKTEPUCTUKAMHU DJIEKTPUYECKOTO TOKa B LENH SBISIOTCA
HalpsUKEHWE, CHJIa  TOKA, CONPOTUBIICHHE. 3aBUCUMOCTh  MEXIY OTUMH
XapaKTEpPUCTHKAaMU yCTAHABIMBAET 3aKOH OMa:

= 2

R
[ToTpeOuTenn SIACKTPUYECKON OSHEPTMH — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArPEeBATEIbHBIC MPUOOPHI, MMPOBOA U T. M. — OO0JANAIOT OMPECICHHBIM
CONPOTHUBJIIEHUEM, I[IOATOMY HMX YacTO HAa3bIBAIOT  «IPOBOJHUKAMUY»  WJIHU

pe3UCTOpaMH.
Cxema napaJuieJIbHOTO COSIMHEHUS TPOBOIHUKOB BBITJISIUT CIAETYIOITAM 00pa3oM:
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[Ipu mapasmienbHOM COEIMHEHUU BCE BXOJAIINE B HEro MPOBOJHUKHU OJIHUM
CBOMM KOHIIOM MPUCOCAUHSAIOTCS K OJHOM TOYKE IIeNu A, a BTOPHIM KOHIIOM — K
Ipyrou Touke B.

Cuna Toka B HEPa3BETBJIEHHOM 4YacTH ILEIM pPaBHAa CyMME CHJI TOKa B
OTJ/ICJIBHBIX TapajlIeIbHO COCIUHEHHBIX MPOBOAHUKaX. OO 3TOM CBUIETEIBCTBYIOT
MIOKa3aHUs aMIIEPMETPOB:

I == I 1 + I 2-

Ecnu BBIKpYTUTH OJHY JIaMITy, TO JApyras jamma IIpoJ0JDKAaeT ropeTb. ITO
CBOMCTBO MWCHOJIB3YIOT [IJIsi TMOJKIIIOYEHUS OBITOBBIX NPUOOPOB B IOMEILCHHH.
Hanpsikenue Ha ydactke menu AB M Ha KOHIIaX BCEX MapajuiesIbHO COCAMHEHHBIX
MPOBOJIHUKOB OJIHO U TO K€:

U == U 1= Uz.

OO6m1ee COMPOTUBIICHHUE LIENHU MPU MAPATIICIHBHOM COCIMHEHUU TPOBOJIHUKOB

omnpenensiercs mo hopmyiie:

1 1 1
S= =+ —
R~ Ry Ry
ConpoTHBIICHHE uenu R, COCTOSIIIEN 13 N OIMHAKOBBIX JIAMII,
comnpoTuBjcHUEM R Kaxkas1, B N pa3 MCHbBIIIC COIPOTUBIICHUS OJHOM JIAMITBI:

R=1%
n
Bo Bcex ciywasix, KOTrJla HY>KHO HE3aBUCHMOE BKJIIOYEHHE M BBIKIIOYEHUE
AIEKTPUUECKUX TPUOOPOB B IEMHU, HCIOIB3YIOT TapaJJIeIbHOE COCIUHEHUE
ANEKTPUUECKUX YCTPOUCTB. VIMEHHO mapauienbHbIM 00pa3oM yCTaHABIMBAIOT
pPO3E€TKM B KBapTupax. Takoe NOAKIIOYEHHUE MO3BOJSIET BKIHOYATh pa3INYHbIC
MpUOOPHI B CETh COBEPIICHHO HE3aBUCUMO JPYT OT APYyra, W MPHU BBIXOJIE UX CTPOS
OJIHOTO U3 HUX ATO HE BIUSAET HA PaOOTy OCTAIbHBIX.
OcHOBHBIE OCOOCHHOCTH:
o BxiroueHue wW/WiM BBIKJIIOYEHHWE OJHOM HArpy3ku HE MelIaeT padoTe
OCTAJIbHBIX.
« Bce nHarpy3ku paGoTaroT npu OHOM HAIPSKEHUU.

X0 PABOTHBI
1. CocTaBUTH 3IEKTPUUECKYIO LIENb 0 CXEME

|

R1

AR,B

(=
%
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IIpogpeccuonanvrno-opuenmuposannvie 3a0aHUA:
2. PaccMOTpeTh 1IKaJIbl U3BMEPUTEIbHBIX TPUOOPOB, ONIPEAEIUTh LIEHY JIETICHUS.

3. IIpoBepuTh ANEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTH HAIpPSHKEHUE Ha
y4acTke ABu cuiy TOKa B LIETIH.

4. TlepexTtouuTh aMIIepMETP U3 MAaruCTpaiu B Ty WA UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&KJIOM PE3UCTOPE.

S. IIpoBeputh COOTHOWIEHUS I pacy =1 + 12+ I3 ¥ Iy = Ipycq , CIETATD BBIBOAL.

6. BberauciauTh o0Iee CONMPOTUBIICHHE MPOBOIHHKOB, COCIMHEHHBIX MapasuIeiIbHO,
Pa3TUIHBIMH CTIOCOOAMH:

Uy 1 11 1 R;R,Rs
- 4L y—== —4+ — 4+— = .
Riosu = = MRovow ~ R Ry Ry C R0 RiR, +RyR3 +RiR3
7. Bpruucnuth Hanpspkenue 1o dopmyne Up,e =l * Rz CpaBHUTH €ro c
MOKa3aHUEM BOJILTMETPA U C/IeNIaTh BBHIBOJ.
8. Pe3ynbTaThl n3MepeHui U BEIYUCICHUHN 3aMKicaTh B TAOIUILY.

ConporuBiieHune Hanpsizkenue Cuia Toka
= =
> = = = <
S 18 18 [ 1% 2212 |5 <<% %
v o 4 g g |D|D|D| =2 S | === | & =
x x e Q - T
X | >

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:

1. Jlns ocBelleHus TpaMBailHOTO BaroHa vcnodib3yerca 10 mamil, pacCuMTaHHBIX
Ha HanpspkeHue 120 B.  Kak BxmtoueHsl sti jamnbel? Hanpsbkenue B
TpamBaitHoi cetu 600 B.

2. V300pa3uTh yyacTOK ILIETI COJEPIKAIIHNA JIAMITBI, COeTUHEHHBIX MapalIeIbHO.
I'ne mpuMeHsI0TCS TAKUE CXEMBI?

3. Bocemb pe3ncTOpoB COENMHWIM MO JBa  TOCJIEIOBAaTEIIbHO B YETHIpE
napajuiesibHble BETBU. HauepTuTh cXeMy COeMHEHHS.

JIABOPATOPHAS PABOTA Ne 7

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

Ilenv pabomwr: wHayunthea onpenensiatb J/C M BHYTpEeHHEE COMPOTUBIICHHE
MCTOYHHKA TOKA.

Obopyoosanue: aMrepmeTp, BOJBTMETP, HUCTOYHUK JJIEKTPUYECKOW DSHEPTUH,
peocTar, K04, COeIMHUTEIIbHBIEC POBO/IA.

PesyabTarTsl:
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Dopmupyemoie InemeHmol IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):

— ITIK 2.3.0pranu3oBbIBaTh M MPOU3BOAUTH HANAJIKy M UCIHBITAHHUS YCTPONCTB

AIEKTPOOOOPYI0BAHUS POMBIIIIICHHBIX U TPAXKIAHCKUX 3aHUMH;

— IIK 3.3. OpraHuzoBbiBaTb M MPOU3BOJUTH SKCIUTyaTallMI0 JJIEKTPUUECKHUX

ceTeu;
Memanpeomemmbwle:’

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

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,

MPP 19;

npeomemmuuie:

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.
Ilo oxonuanuu pabomvl 0OyuarOWUUCA O0NIHCEH YMemb. COCTABIIATH AIIEKTPUUECKUE
ey, TUIAHUPOBATh U BBIMOJHATH M3MEPEHUS  Pa3IMYHBIMU HU3MEPUTEIbHBIMU
npuOopaMu  (aMIiepMeTp, BOJBTMETP), MPOU3BOJIUTH MATEMAaTHYECKYI0 OOpabOTKy
MOJIyYEHHBIX PE3YJIbTATOB SKCIEPUMEHTAa M IOrPEHIHOCTEd W3MEpPEHUs; pelaTh
3aJja4d Ha OIpENEJICHHE CUJIbl TOKA C UCMOJIb30BaHMEM 3aKOHOB OMma i y4acTka
L€ Y MMOJIHOW EMH.

Teopus

Bo3HukHOBEHME Pa3HOCTH MOTEHIIMAJIOB HA IMOJIOCaX JIO00T0 UCTOYHUKA TOKA
ABJISIETCA PE3YyJbTaTOM pa3ACiCHUS B HEM IOJIOKUTEIbHBIX M OTPULATEIbHBIX
3apAoB. OTO  paslielieHue MPOUCXOAWT Onaromapsi pabore, coBeplIaeMoi
CTOpOHHMMHU cujiaMd. CTOPOHHME CHUJIbl — CHJIbl, JEUCTBYIOLIME MPOTHUB
AIEKTPUYECKOTO TIOJII M BBIMOJHSAIONIME PabOTy 3a CYET KaKoW-IIMOO IHEpPruw,
MOJBEAEHHOU U3BHE.

Benuuuna, usMmepsiemas paboToi, COBEpIIaeMON CTOPOHHUMHU CHJIAMH TpHU
MEPEMEIICHUN E€IUHULIBI TOJIOKUTEIBHOIO 3aps/ia BHYTPUM MCTOYHHUKA TOKa,
Ha3bIBAETCS JICKTPOJBIDKYIIEH cuiibl ucTouHMKa Toka (D1C— &, B).

Ecnu uenp pasomkHyTa, TO paboTa CTOPOHHMX CHJI IIpeBpalllaeTcs B
MOTCHIMAJIBHYI0 JHEPTUI0 HUCTOYHHMKA ToKa. llpm 3aMkHyTOM 1enM 3Ta
MOTEHIIMAJIbHASL DHEPIrUsl pacXxoayeTcsi Ha paboTy MO MEPEeMEIICHUIO 3aps/ioB BO
BHEIIHEH IeMu C COMpOTHBIEHHWEM R W BO BHYTPEHHEW 4YacTu Ienu C
CONIPOTHUBJICHUEM I,

¢ =IR+Ir,
T.€. € U I MOXKHO ONIPEAEIUTDH ONBITHBIM IIyTEM.

X0 PABOTHI
1. CocTaBHTH IEKTPUUECKYIO LEMb IO CXEME:
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IIpogeccuonanvro-opuenmuposanmule 3a0aHUA.

2. PaccMOTpeTh IIKaJIbl aMIIEpMETpa U BOJIBTMETPA, OMPEICTUTh LIEHY IEICHHUA.

3. IIpoBeputhb 11eMb, 3aMKHYTh KJIIOY, TOJB3YSICh PEOCTATOM, YCTAHOBUTH CUJTY TOKA,
COOTBETCTBYIOIIYIO HECKOJBKHM JIEJIEHUSAM IIKaidbl amrepmerpa. CHIATh MOKa3aHUs
BOJIbTMETpPA U aMmIiepMeTpa. Pa3oMKHYTh LENb.

4. TIoBTOpUTH ONBIT 3 pa3a, U3MEHSS CONPOTUBJIECHUE LIENH MPU TOMOILX PEocTara.

5. Pe3ynbrarel u3MepeHuii noAcTaBuTh B ypaBHeHue ¢ =U + Ir, onpenenuts € u I,
peniasi CUCTEMbl YpaBHEHUM:

{i:ulﬂlr, {Ee:U2+I2r, e =Us+Iar,
:U2+|2r; :U3+|3r; :U1+|1r.
_Up-U; _ Uz-Up _ U-U;
r_— —_ & _
-1 I, —13 l3—14
U,l, —U,l Ujl, —Usl Uqlz —Ual
e= 2l 128: 3'2 2'3 — 1'3 3'1

I =17 I2—13 I PR
6. PazomMkHyTh 1lenmb W W3MEpUTh HampsikeHne Ug,,, Ha 3aXuMax HCTOYHHKA
ANEKTPUYECKON SJHEPTUHU NPU PA30MKHYTON BHEIIHEW LIETIN.
/. BBIUMCIUTH BHEIIHUE CONIPOTUBJICHHUE LIETIH.
8. Bce pe3ynpTaThl M3MEPEHUI U BBIUMCICHUM 3aKcaTh B TAOJIUILY.

E | . o < - | £ -
°) v ) =
= |£§ |if : E | . 2
s |E¢ =% | & |3 |g5¢ 2
< & 0 = R o = E o & = - - o A
= | o 3 ¥ = 2 | &= = = ® = = R 8 2
z | E ® =D 88D | E g 2 & =2 E 5 9 g <
=) =3 ) ) Z 20 w = W
= | E & =2 = &&= =5 2 = 2 N = 20 @) &)
S| = =25 |Sg5 | 2g=z|zE=z|8zF: |H |RAY
1
Z |0 |ZaT |EEx RSO0 |A30C|0UESS | OO
9. CpaBHUTH pe3yabTaThl H3MEPEHUH U ClIETIaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:
1. Yto Takoe BHENIHSS W BHYTPEHHSS YacTH IIenu? YKa3aTh Ha PUCYHKE.
2. UYrto Takoe CTOpOHHUE CUIIBI?

3. Tlouemy moka3aHus BOJBTMETPA MPU PA30MKHYTOM M 3aMKHYTOM KITIOUE
pa3JInyuHbI?

Yro nazeiBaetcsa DJ1C?

UTto Takoe BHyTpEHHEE U BHEIITHEE COMPOTURJICHUE TIETTN?

o B
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JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoii pabomoi: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJMBAHUS U MOIIHOCTH, OTPEOJIsIeMOH JIAMII0i.

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

Oobopyoosanue: JJEKTpUYECKasl JlamMIla, MCTOYHUK DJIEKTPUYECKOIO TOKa,
aMIIepMETpP, BOJBTMETP, PEOCTAT TNOJ3YHKOBBIA, KIIIOY, COEAUHUTEIbHBIC
MIPOBO/JIA.

Pesyabrartsi:

Dopmupyemoie InemeHmbol IIK (npogheccuonanvno-opuenmuposannoe

cooepicanue):

— ITIK 2.3.0pranu3oBbIBaTh M MPOU3BOJUTH HAIAJIKY M HCIBITAHUS YCTPONCTB
AIEKTPOOOOPYI0BAHUS POMBIIIIICHHBIX U TPAXKIAHCKUX 3aHUMH;
— IIK 3.3. OpraHu3oBbIBaTb U NPOU3BOJIUTH SKCIUIyaTalUIO 3JIEKTPUYECKHUX
ceTel;
MemanpeomemHbole:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
- MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,

MPP 19;

npeomemHtule:
— IIP6 06, ITP6 07, T1P6 10;
— 1Py 07, IIPy 08, ITPy 09, 1Py 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCS  OOJMCeH YMemb. COCTaBJIAThH
AJIEKTPUYECKHUE LIEMHY, IUIAaHUPOBATh M BBINOJHATH 3KCIEPUMEHTBHI C MOMOILIBIO
pa3IMYHbIX HM3MEPUTENbHBIX MPUOOPOB (aMIepMeTp, BOJBTMETP), MNPOU3BOIUTH
MaTeMaTHYeCKyl0  00paOOTKy  MOJyYEHHBIX  pe3yJbTaTOB  JKCHEpPUMEHTa U
MOTPEIIHOCTEN.

Teopus

JlamMma HakanuMBaHUS MPU BKIIOYEHUU PAOOTAET B DKCTPEMAIbHBIX YCIOBHSIIX
MPpA TOKaX, KOTOPHIE MPEBBIIAIOT HOMUHAJIbHBIN, YTO MPUBOJAUT K YCKOPEHHOMY
M3HOCY HUTH HaKaja v MPeXJAeBPEMEHHOMY BBIXOAY JIAMITbl U3 CTPOsI, OCOOEHHO MpH
MPEBBIIIEHUSIX HATPSYKEHUS B TUTAIOLIEH CETH.

[Ipn mpomomkuTeIpHON paboTe JaMIlbl HaKaJIWMBaHMUS €€ HUTh Hakaja IOJ
BO3JICICTBMEM  BBICOKOW TEMIIEpaTypbl HarpeBa IIOCTEIIEHHO  HCHapseTCH,
YMEHBIIIASICh B AMaMeETpe, pBeTcsa (meperopaer). UeM Bblllie TeMIEpaTypa Harpepa
HUTH Hakama, TeM OoJjbllle CcBeTa W3Iy4aeT Jjamna. [Ipuw 3TOM HHTEHCUBHEE
MPOTEKAET TPOILECC HWCIMAPEHUS HHUTH, U COKPAIIAETCS CPOK CIYXKOBI JIAMITHI.
[TosToMy nuid JlamMIn HakajdvMBaHUsS YCTAHABJIMBAETCA Takas TeMIepaTypa Hakaia
HATH, TP KOTOPOM oOecreyuBaeTcss HEOOXoaMMas CBETOOT/JAada JaMIbl U
oTpeiesICHHAs TPOIOJKUTEIBHOCTD €€ CITY>KOBI.
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C Toukn 3PpCHUA KJIAaCCUUYECKOM 3HeKTpOHHOﬁ TCOpHUU ABA (l)aKTOpa: 1) y4acCTHucC
QJICKTPOHOB B XaOTHMYCCKOM IBUKCHHUU (Hap}my C HaHpaBHeHHBIM) 151 2) HaJIn4ue
COY,ZIapeHI/Iﬁ QJICKTPOTCI C HOHAMH KpI’ICT&HJ]H‘-ICCKOﬁ PCUICTKHN BOCIIPUHUMACTCA KaK
QJICKTPHUICCKOC COIIPOTHUBIICHHUC IIPOBOJHHKA SJICKTPUICCKOMY TOKY. C YBCIINYCHHUCM
TCMIICPATYPBI BO3PACTACT CKOPOCTH XdOTHYCCKOI'O MABUMKCHHSA, a TaAKXKC YHUCIO
COY,ZIapeHI/Iﬁ QJICKTPOHOB, 4YTO AOJDKHO IMPUBCCTH K YBCINMYCHHUIO COIIPOTHUBJICHHUA
ITPOBOJAHHKA. SKCHepI/IMCHTaHBHO YCTAHOBJICHO, 4YTO JII MCTAJJIOB YBCIIMYCHHC
COIIPOTHUBJICHUA C TCMHepaTypOﬁ BbIPAXKaCTCsA 3aBUCHUMOCTBIO!

Rt = Ro(l + at)

rac RO — COIIPOTHUBJICHUC IIPOBOAHHKA IIpU TEMIICPATYpC 0 OC, Rt —
COIMPOTUBJICHUC IIPOBOJAHHKA IIPH TEMIICPATYPC t, o — TepMI/I[IGCKI/Iﬁ KOC—)(I)(i)I/IHHeHT
COIMPOTUBJICHUA AOAHHOI'O MCTAJIJIa, OH IIOKA3bIBACT HA KAKYIO YaCTb H3MCHIACTCA

COIIPOTUBJICHUC IIPOBOAHHUKA ITPHU HAI'PCBE €TO HA 1 °C. YV 4yucThIX METAJLIOB ImopsaKa
0—3

, Y CIINIaBOB MCHBIIIC. vy BOHL(i)paMa, N3 KOTOPOI'0 H3roTOBJICHA HUTH
rpajyc

. a1
ucciaeayemoit nammsr 4,8-1073 -
TeMnepaTypy packaaéHHON HUTH, MOYKHO OIPEAEIUTH Mo GopMyIie
Rr —Ro
aRO !

€CITM W3BECTHBHI €€ COMPOTHBJICHUE R; MpW 3TOW TeMIepaType W COMPOTUBIICHUE
Hutu RO npu remnepatype 0 °C:
MoIHOCT, TOKa — BEIWYHMHA, XapaKTepHU3ylollas, C KakOi CKOPOCTHIO
coBepIaeTcs paboTa Toka.
[Ipu 3aMbIKaHUU DJIEKTPUUECKON IIENMU Ha €€ y4acTKe C CONMpOTHBJICHUEM R,
tokoM |, Hanpspkenunem Ha koHiax U mpousBoautces pabora A
2
_ Ca2pe . U“t
A=I1Ut=IRt= =
Benmnuuna, paBHas OTHOIICHHWIO PabOTHI TOKa KO BPEMEHH, 3a KOTOpOE OHa
COBEPIIIAETCA, HA3bIBAETCS MOITHOCTHIO P:

p= 4.

2
2 U
Cnenosarenpuo, P=1U = I'R = =
3aBucuMocTh P oT U MOXXHO UCCIe10BaTh SKCIIEPUMEHTAIILHO.
PaGota snexrpuyeckoro Toka B CU Beipaxaetcs B ;xoyisx (/x), MOIIHOCTh
— B BarTax (BT).
X0/ PABOTBHBI

1. CocTaBUTh NEKTPUYECKYIO LIETIH 10 CXEME:

5e
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IIpogpeccuonanvrno-opuenmuposannvie 3a0aHUA:

2. PaccMOTpeTh MIKaIbl M3MEPUTEILHBIX IPUOOPOB, ONIPEEITUTD IIEHY JCICHUS.

3. IlpoBeputh 1eMb, 3aMKHYTh KJIIOY, IOJB3YSACh pPEOCTATOM, YCTAHOBUTH
HauMEHbIIee 3HaueHue HarpspkeHusl. CHIATh MOKa3aHUs BOJBTMETPA U aMIIepMETpA.
Pa3oMKHYTS 11€TIb.

4. TloctereHHO BBIBOJS PEOCTaTa, CHATh HECKOJIBKO pa3 MOKa3aHHs aMIlepMeTpa U
BOJIbTMETpPA.3HAYCHUS CUJIbI TOKA BHIOMPAIOT TAKUMHU, MPU KOTOPBIX HUTH JIAMIIBI HE
CBETHUTCS, CBETUTCS KPACHOBATHIM I[BETOM U CBETUTCS C MAKCUMAIBHON SIPKOCTHIO.

5. Jlyst Kaxxa0ro 3HAYCHHSI HAPSDKCHUST OTIPEICIIUTD:

1) momHOCTEP = U, noTpebiisiemyto JaMIiou,

U
2) conpotuBiienne R; = "| HUTH Hakana,
) Rr —Ro
3) remnepatypy e€ Hakaya T = Ry

rae Ro— compoTuBiieHne HUTH JaMIbl P KOMHATHOM TEMIIEpaType;
0L — TeMIIepaTypHBbIH k03D HIEEHT compoTHBIeH:s Bonbdpama (o = 0,0048 K™).

B nepBoM ombITe, KOr/a TOK B LIEMHM MHUHHMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TEMIIEpaTypy HUTH HaKajla MOXKHO CUMTaTh KOMHATHOW. IlockoibKy
IpA CBEYCHUHU JIaMIIBI B TOJHBIA HAaKaJl TEMIIepaTypa HUTH OYEHb BBICOKA (~
2000°C), To A npUOIUZUTEIBHOTO MOJCYETa TEMIIEPATYpPbl MOXKHO HPHHSITH, YTO
BenMunMHa Ry M ecTb 3HaueHHWe CONpPOTUBIEHUS HUTH Hakama, KOTopoe Oyner
MOJIy4€HO B IIEPBOM OTIBITE.

6. Pe3ynbraTel n3MepeHui 1 BBIYMCICHUHN 3aHECTH B TAOJIHILY.

= = =
@ = == = 5
< 3 = = ) = <
z 2 s = = 3 = = = &
= | g E 2 | A% e £ 2z8¢ |EE | Z
s = = 5 3= :EE == 25 =
= = = -] RO M= = & = > = ]
o o M o < SZEm| 2=0 0 = = & - S L
5 | $585 |2 | 58| Z¢e ¢ R =252 | o
ol GED g_ E&&D_ :50; S e s S %.5.5 =
z, g = = 5 = g = E ¢ & E 'S =)
S2 |z |*& 2 S 22%E |38 |2
= 3 = = = = =% 2 = =
S s |3F ¢ :

7. ITocTpouTs Tpadyik 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOISIEMOI JTAMITOHN, OT HAIIPSKEHUS Ha €€ 3aKuMax;
2) cOnpOTHBIICHUS HUTU HAKaJla JJaMIIbI OT €€ TeMIEepaTyphl.

8. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIETIaTh BHIBO/I.

KOHTPOJIBHBIE BOITIPOCHI:
1. Yro Ha3pIBalOT pabOTOM TOKA, MOIIHOCTHIO TOKA?
Kakumu cnocobamu MOXHO ONpeeIuTh MOIITHOCTh TOKa?
3. Kak oTpaxaeTcs pocT Temmeparypbl HUTH Hakaja JiaMIIbl Ha e€e
CONPOTHUBJICHUE U HA BBIJICTSAEMYIO B HE MOIIIHOCTb?
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4. B kakue BUJbI JHEPTUU MOKET MPEBPAILATHCS JICKTPUUECKAS] SHEPTUS?

5. Jlamner, 200-BartHass u 60 BaTTHas, paccudTaHbl Ha OJIHO HAMNpPsHKEHUE.
CornpoTuBIiieHHE KaKO# JIaMITbl OOJIBIIIE U BO CKOJBKO pa3?

6. Ot HarpeBaTeNbHOW CIIUPAIM OTPE3au MOJOBUHY, Ipyra MOJIOBUHA OCTAIACh
BKIIFOUEHHOM B I€Mb. BO CKOJBKO pa3 M3MEHUTHCS BBIACIAEMOE Ha HEW
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

JIABOPATOPHAS PABOTA Ne 9

Hazeanue nabopamopuoii paoomwvi: «U3yuyeHue sIBJICHHS] JIEKTPOMATHUTHOM

UHIYKITAN.

Ilens pabomoi: N3y4UTH SBIICHUE DJIEKTPOMArHUTHON UHIYKIIAH.
Oobopyoosanue: TaibBaHOMETP, KATYIIKa, COEIUHUTEIbHbIE MPOBO/A, MATHUT.
PesyabTarnl:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):
— IIK 2.3.0pranu3oBbIBaTh ¥ MPOU3BOANTH HAJAIKY M HCHOBITAHUS YCTPOICTB
ANEKTPOOOOPYI0BAHUS MPOMBILIIEHHBIX U T'PAXKIAHCKUX 30aHUM;
— IIK 3.3. OpraHu3oBbIBaTb M MNPOU3BOJUTH HKCIUIYaTaLMIO SJIEKTPHUYECKUX
ceTeu;
MemanpeomemHbole:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,

MPP 19;

npeomemHule:
— IIP6 06, ITP6 07, TIP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  oxonyanuu pabomwvl obOyuarowulics OO0NdHCEH yMemb: TPOBOJIUTH
HaOIIOACHUS MJIAHUPOBATh M BBIMOJHATh SKCIEPUMEHTBI C MOMOIIBIO PAa3THYHBIX
MpUOOPOB, COCTABNIATH AJIEKTPUUYECKUE L€, MPUMEHATH MOJYyYECHHbIE 3HAHUS TI0
¢busuke U1 00bSICHEHUST HA0JII01AEMOE SIBIICHUE JIEKTPOMArHUTHON MHAYKIIUH.

Teopus
B 1831 r. ®apazeit 00HapyXui1, 4TO B 3aMKHYTOM MPOBOASIIEM KOHTYpE MpPHU
W3MEHEHUU MArHUTHOTO TOJS BO3HUKAET AJIEKTPUYECKUH TOK. DTOT TOK Ha3BaJIH
VHAYKUUOHHBIM TOKOM. MHIYKOMOHHBIM TOK B KaTylIKe W3 METAJUINYECKOU
MIPOBOJIOKU BO3HUKAET P BJIBUTAHUU MAarHUTa BHYTPb KaTYIIKU U MIPU BbIJIBUTaHUU
MarHuTa M3 KaTyllkd (pUC. a), a TakkKe IPU M3MEHEHHWH CUJIbl TOKa BO BTOPOW
KaTyIllKe, MarHUTHOE 10JIe KOTOPOI MPOHU3BIBAET MEPBYIO KaTyHIKY (pHc. 0).
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SIBreHNE BO3ZHMKHOBEHUS JJIEKTPHUYECKOTO TOKA B
3aMKHYTOM MPOBOJAIIEM KOHTYpE TIPU HU3MEHEHHSAX MAarHuTHOTO  IOJ,
IIPOHU3BIBAIOLIETO KOHTYP, HA3bIBAECTCS 271EKMPOMACHUMHOU UHOYKYUELL.

[losiBneHUE HIEKTPUYECKOr0 TOKAa B 3aMKHYTOM KOHTYpE NPU H3MEHEHUSX
MAarHUTHOTO I10JI, IIPOHU3BIBAIOLIEIO KOHTYP, CBHUIETEIBLCTBYET O JEHCTBUU B
KOHTYpE CTOPOHHUX CHJI HEIEKTPOCTATUYECKOW NPUPOABI MM O BO3HUKHOBEHHUU
OJ1C uHaAYyKINM.

KonnyecTBeHHOE ONMCAaHUE SBJICHUS MIEKTPOMAarHUTHOW MHAYKIMU J1aeTCs Ha
OCHOBE ycTaHOBJIeHUs CBsi3u Mexay OC uHaykuuu v (U3NUecKOM BEITMYMHOM,
Ha3bIBAEMON MArHUTHBIM IIOTOKOM.

OKcnepuMeHTanbHOe uccieaoBanne 3asucumoctd  JJIC  HHAYKOMM  OT
W3MEHEHHMSI  MAarHMTHOTO  TOTOKAa  MPHUBEIO K  YCTAHOBJICHHID  3aKOHaA
ANEKTpoMarHuTHOM  wHAyKumu: JJIC  HMHOAYKIMH B 3aMKHYTOM  KOHTYpE
IIPONOPLMOHAIBHA CKOPOCTH M3MEHEHUST MAarHWTHOIO ITOTOKA 4Yepe3 MOBEPXHOCTD,
OTPaHUYECHHYIO KOHTYPOM.

XO/J PABOTHBI
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSA:
1.Cobpatp 1emb Tak, Kak 3TO TOKa3aHO Ha PUCYHKE:

2. IlepenBuras MarHuT 4epe3 MOJOCTh KATYIIKU, KaK MOKa3aHO HA PUCYHKAxX a) — T),
OTMETUTH B KaXKJIOM CJIy4ae OTKJIIOHEHUE CTPEIIKU rajibBAaHOMETPA.
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4. 3aMbIKas U pa3MbIKasi 11€11b, OTMETUTh OTKJIOHEHUE CTPEJIKU TalIbBAHOMETPA.
5. CoOpats 1enb, n300paKEHHYIO Ha PUCYHKE.

6. Ilepensuras KaTyliky 4epe3 IMOJOCTb OPYroil KaTyHIKH, OTMETHTh OTKJIOHEHHE
CTpPEJIKH rajbBaHOMETPA.
/. CpaBHUTH pe3yJIbTAThl U3MEPEHUN U ClIENIATh BHIBOI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MarHUTHBLIM Moj1eM? YeM OHO cOo3/1aeTCs M Ha YTO JIEUCTBYET?
2. UYto Ha3BIBAIOT SABJICHUEM DJICKTPOMArHUTHOW WHIYKITAEH?
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3. Uto Ha3BIBAalOT MAarHUTHBIM OTOKOM?
4. Ot yero 3aBUCHT BEIMYHHA U HallpaBJICHUC HHAYKIITMOHHOI'O TOKa?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue nabvopamopnou pabomoer: «M3ydyeHue 3aBHCHMOCTH IepHOAA
KOJICOAHUI HUTAHOT0 MAATHUKA OT JJIMHBI HUTH.

Ilenv pabomer: 3y4nTh 3aBUCHMOCTH NEPHUOAA KOJICOAHUM HUTSHOTO MAasTHHUKA OT
JUIMHBl HHUTH, HAYYUTHCA OIPEACNSATh YCKOPEHHE CBOOOAHOTO NAIEHUS C
MTOMOILBIO MATEMATUYECKOTO MasITHUKA.

Obopyoosanue: 1WTAaTUB C JEpXKaTEIEM, IIAPUK, MOABEIICHHBIM HA HUTH JJIMHON
okoso 1 M, mnpoOka, u3MepUTEIbHAs JIEHTA WM METpOoBas JIMHEWKa,
HITaHT €HLIIMPKYJIb, CEKYHIOMED.

PesyabTarnl:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooeprcanue):

— IIK 2.3.0pranu3oBbIBaTh ¥ MPOU3BOANTH HAJAIKY M HCHOBITAHUS YCTPOICTB
ANEKTPOOOOPYI0BAHUS MPOMBILIIEHHBIX U T'PAXKIAHCKUX 30aHUM;

— IIK 3.3. OpraHu3oBbIBaTb M MNPOU3BOJHUTH HKCIUIYaTAlMIO SJIEKTPUYECKUX
ceTeu;

MemanpeomemHbole:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,

MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, TTP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obOyuarowuticss 00NNHCEeH ymemb: TIAHUPOBATH U
MPOBOJAUTh M3MEPEHHS  C TOMOIIBI0 PAa3IMYHBIX HM3MEPUTENBHBIX MPHUOOPOB,
OOBACHATH HaOMOJaeMble (PU3UYECKHE SIBJICHHS, MNPOU3BOJUTH MAaTEMaTHYECKYIO
00pa0OTKy MOJYYEHHBIX PE3YJbTATOB SKCIIEPUMEHTAa M TMOTPEIIHOCTEH W3MEPEHHUS;
(bopMyIIMpOBATH MOHATHE KOJIEOATENHFHOTO JABHKEHUS U €r0 BUOB; PEIlaTh 3a/1au Ha
HaX0KJIEHUE MapaMeTPOB KOJIEOATETBHOTO IBUKEHHS.

Teopus
MaremMaTH4eCKUM  MasSTHHMKOM  Ha3bIBAaCTCS  MaTepUAIbHAs  TOYKa,
MOJIBEIICHHAS HAa HEBECOMOW WM HEPACTSHKUMOM HUTU. MOJENBI0O MOXKET CIYKUTh
TSOKEIIBIA IAPUK, pa3MEPBl KOTOPOTO BEChbMa Majibl 10 CPABHECHUIO C JUIMHOW HUTH,
Ha KOTOpPON OH MOJBEIICH (HE CPaBHUMBI C PACCTOSIHUEM OT IIEHTpa TSIKECTH 0
TOYKH TIOJBECA).
Yuénpie ['amuieit, Hproton, beccens u Opyrue ycTaHOBWIM CIEAYIOLIHE
3aKOHBI KOJI€OaHUsI MAaTEMaTUYECKOTO MasSTHUKA:
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1. Tlepuon xkoyiebaHUS MATEMAaTHYECKOTO MAsTHUKA HE 3aBHUCUT OT MacChl
MasTHHKA M OT aMIUIMTYIbI, €CJIU YToJI pa3Maxa He TpeBbIaeT 6°.

2. Ilepnon xoneOaHHMS MaTEMaTHYCCKOTO MAaSTHHKA IPSAMO IPOIOPIIHOHAIICH
KBQJIpaTHOMY KOPHIO M3 JUIMHBI MasTHUKAa M OOpaTHO IPOIMOPIIMOHAJICH
KBaIpaTHOMY KOPHIO U3 YCKOPEHHUS CBOOOIHOTO TaCHUSI.

Ha ocHOBaHMM 3THX 3aKOHOB MOXHO Hamucatbh (Gopmyny I TEpHojIa
KOJICOaHMIA:

T=2n ‘/I .
g
XOJA PABOTHI
IIpogpeccuonanvro-opuenmuposanHvle 3a0aHUA:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUT LICHY JICJICHHUS.
2. [TocTaBuTh MITATUB HA Kpal cTOJIA.
3. 3axxaTh HUTHb MasTHUKA 3a CBOOOJIHBIN KOHEIl MEXIy JABYMs IOJIOBUHKaMU
pe3aHoi MpoOKH B JiepKaTelie TaTUBA.
4. VI3MepuTh MNpU TOMOINM IITAHTCHIIUPKYJSA IHAMETp IIapUKa, HaWTU paguyc
mapuka .
5. Usmeputh anuHy HUTHl), HAWTH JUIMHY MasSTHUKA (IJIMHA MasSTHUKA CUATACTCS OT
HUKHETO Kpas MPoOKH /10 IIEHTPA THXKECTHU IIapUKa)
|= |0 +7r.
6. OTKJIIOHUTH MIApUK HA HEOOJNBINION yroi, He OoJble 10°, U OTIYCTUTS.
7. Ilo cekyHmomepy OmpeeauTh BpeMs, 3a KOTOPOE MAsTHUK COBEPIIUI N MOJHBIX
koJnebanuii (Hanpumep, 100 konebaHmit).

t
8. BerancnuTh nmepuo/ moaHoro KojebaHus MasTHUKA 10 (hopmyoie: T=7.
9. B 6 . _ 4?1
. Beruncnuth yckopeHue cBOOOJHOTO NajeHusl, no GopmyIe: 9= 05

10. IToBTOPUTH OMBIT JIBa pa3a MPH PA3TUIHBIX JJIMHAX MasSTHHUKA.
11. V3 Bcex HaJICHHBIX 3HAYEHUN YCKOpPEHHSI CBOOOJHOTO TAJEHUS BBIYUCIUTH
cpeaHee 3HaUCHHUE.
12. CpaBHUTH HalJICHHOE 3HAYCHHE YCKOPEHUS CBOOOIHOTO MAJCHUS C TAOJIUIHBIM U
OTPEICIUTh OTHOCUTENIbHYIO MOTPEITHOCTh U3MEPEHUS 110 (hopMyJie:

| 9 = Qa6 |
o="_-_ _  -100%

9ma6a

13. Pe3ynbpTaThl NI3MEpEHUIA U BEIYMCICHUN 3aMMUCaTh B TaOIHILY.
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14. CpaBHUTH pe3ynbTaThl U3BMEPEHUN U CAENAThH BBIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

1. Yto Takoe MexaHWYEeCKUE KoJeOaHus?

2. Uto Ha3bIBaIOT aMIUTUTY0M Kosiebanuii? [lokazath €€ Ha pUCyHKe.

3. Tloka3aTh Ha pUCYHKE BHJBI MAasSTHHUKOB, 3amucaTh (OpPMYJIbI, KOTOPBHIM
PACCUYUTHIBAIOT NEPUOJ] KOJIEOAHUN ITUX MASITHUKOB.

4. Kakue koyieO0aHUs Ha3bIBAIOT CBOOOJHBIMU W BBIHY>KIeHHBIMH? [IpuBectn
IPUMEPHI.

5. Kakue kosneGanusi Ha3pIBaIOTCS 3aTyXaloOlMMU W He3aryxarommmu. [louemy
KojeOanus 3atyxarr? M300pa3uTh Ha pHUCYHKE TpaduKH 3aTyXaroumx |
HEe3aTyXarolux KojaeOaHuu.

JIABOPATOPHAS PABOTA Nell

Ha3zeanue naoopamopnoii pabomer: «AzydyeHue uHTepPepeHIInn CBETAY).

Ilenwv pabomur: M3yunuTh UHTEP(PEPEHIUIO CBETA.

Obopyoosanue: MBUIBHBIA PaCTBOP, POBOJIOYHAS PAMKA, JIEKTPUUYECKAs JIAMIIOUKA,
UCTOYHHUK 3JIEKTPUUYECKON SHEPIUM ISl IUTAHMS JIAMIIOYKH, COCUHUTEIbHBIC
POBO/IA, CTEKJISIHHAS TPYOKa, CTEKJISIHHBIE TJIACTUHBI, KOMITAKT-IHCK.

PesyabTarsbi:

Dopmupyemoie 371emMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepicanue):

— IIK 2.3.0pranu3oBeiBaTh ¥ MPOU3BOANTH HAJNAAKY M HCHBITAHUS YCTPOMCTB
ANEKTPOOOOPYI0BAHUS MPOMBIIIIEHHBIX U TPAXIAHCKUX 3aHUM;
— IIK 3.3. OpraHu3oBbIBaTb M MPOU3BOJUTH HKCIUIYaTALMIO SJIEKTPHUYECKUX
CeTeH;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;
npeomemmHuule:
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— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.
Ilo  okonuanuu pabomwvl obyuarowutics O0MdCEeH YyMemb: TPOBOIAUTH
HAOJIO/ICHUS], TUIAHUPOBATh U BBIMOJIHATH SKCIEPUMEHTHI, OOBSICHATH HaOII0aeMOe
ABIIeHUE (MHTEepPEPEHIIMOHHAS KApTHUHA);

Teopus

WNuTtepdepeniuss — sBJICHHE XapaKTepHOE JUIsI BOJH JIFOOOW TMPUPOJIBL:
MEXaHUUYECKHUX, JIEKTPOMArHUTHBIX.

HNuTtepdepeniius BoaH — CIIOKEHHE B MPOCTPAHCTBE JABYX (MJIM HECKOJIBKHX)
BOJIH, MIPU KOTOPOM B Pa3HBIX €ro TOYKAX MOJIy4aeTCs YCUJICHHE WM OcliabjieHue
PE3yJIbTUPYIOIICH BOJIHBI.

Jns oOpa3zoBaHusl YCTOWYHMBOM WMHTEP(HEPECHIIMOHHOW KapTHHBI HEOOXOIUMBI
KOTE€pPEHTHBIE (COTJIaCOBaHHBIC) HCTOYHUKH BOJH. KOTrepeHTHBIMH Ha3BIBAIOTCS
BOJIHBI, UMEIOIIIHE OJIMHAKOBYIO YaCTOTY U IMOCTOSTHHYIO pa3HOCTh (as3.

Nutepdepeniueld cBeta Ha3bIBAIOT MPOCTPAHCTBEHHOE IepepachpeiesiCHUe
CBETOBOT'0 MOTOKA MPU HAJIOKEHUU ABYX (MM HECKOJIbKUX) KOTEPEHTHBIX CBETOBBIX
BOJIH, B pe3yJbTaTe€ 4Yero B OJHUX MECTaX BO3HUKAIOT MAaKCUMYMBbI, a B JPYrux
MUHUMYMbI HHTEHCUBHOCTH (MHTEPdEPEHIIMOHHAS KapTHHA).

HNuTtepdepenueit cBeTa 00BsICHAETCS é‘?
OKpPacKa MbUIbHBIX Iy3bIPEd M  TOHKHX | \
MACJISHBIX IUIEHOK HA BOJE, XOTS MBIIBHBIA
pPacTBOpP U Maciio OECIBETHBHI. N 2

CBeToBbIE BOJIHBI YaCTUYHO \ | A
OTPAKAKOTCA OT OBEPXHOCTH TOHKOU MJICHKH, /
YaCTUYHO MPOXOJAT B Hee. Ha BTopou rpanutie //
IJIEHKK BHOBb  MPOUCXOJHUT  YACTUYHOE o
OTpa)KEHUE BOJIHEI. ; ‘ﬂ d

CBeTOBbIEC BOJIHBI, OTPAXEHHbBIC ABYMS
MOBEPXHOCTSIMH TOHKOW TUICHKHU, PACHPOCTPAHSIOTCS B OJIHOM HAIpaBJICHUM, HO
MIPOXOJISAT Pa3HbIC MY TH.

L

[Ipu pasHOCTM XOja, PaBHOM YETHOMY YHMCIy AauH nonysoin | = 2k -
A .
EHa6HIOI[aeTCH uHTEep(DEPEHITMOHHBIN MakcuMyM, rae k=0; + 1; + 2; + 3;...

HUtepdepeHIIMOHHBIE MHUHUMYM HAOJIOAAETCSl MPU Pa3HOCTH XOJla, PaBHOM

A
HeueTHOMY 4nciy e noixysona [ = (2k + 1) - >

L
[upuna uHTEPHEPEHIIMOHHON TMOJOCHI BBIPA3UTCS COOTHOIICHUEM: AXZ_;L,
d
d
JUIMHA CBETOBOH BONHBL & = EAX , yucio nosioc N, KoTopsle MBI yBUIUM,

OTIPEIENISIETCS CTeNEHbI0 MOHOXpOMATHIHOCTH AJAL: N = AAN
Koraa BBITOTHSACTCS YCIOBHE MaKCHMMyMa ISl OJHOM JUIMHBI CBETOBOM BOJIHEI,
TO OHO HE BBIMOJHSETCSA I APYrux BOJH. ITosToMy ocBeliéHHas OElIbIM CBETOM
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TOHKasi [IBE€THasg Mpo3padyHas IJIEHKA KaXeTCsd  OKpallleHHOW.  SIBieHue
UHTEP(PEPEHIIMM B TOHKMX TIUIGHKaX NPUMEHSETCS [JIsi KOHTPOJIA KayecTBa
00pabOTKH MOBEPXHOCTEH, /ISl MPOCBETICHUS ONTHKU.

WUuTepdepeHinonHas KapTUHA — PEryJsIpHOE depeaoBaHue obiacTei
MOBBIIIEHHON Y MOHUYKEHHON MHTEHCUBHOCTH CBETA.

WNuTtepdepeHiuss cBera — MPOCTPAHCTBEHHOE IMepepaclpe/ieiieHue >HEpruu
CBETOBOTO H3IIyYCHHs] TPU HAJTOKEHUHM JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH.
CrnenoBaTeNbHO, B SBJICHUSAX WHTEpPEpeHIHH W AUGPaKIUUA CBeTa COOJI0IaeTCs
3aKOH COXpaHEHUs dHepruu. B oOmactu mHTEpEpeHIINN CBETOBAs YHEPTHUS TOJIHKO
nepepacrpeensiercsa, He MpeBpamasch B Jpyrue BUAbl SHepruu. Bospacranue
DHEPTUA B HEKOTOPBIX TOYKaX HWHTEPPEPEHIIMOHHOW KapTHUHBI OTHOCUTEIHHO
CyMMapHO! CBETOBOW IHEPTHHM KOMIIEHCUPYETCS YMEHBIICHUEM €€ B JPYTUX TOUYKaX
(cymmapHasi CBETOBasi SHEpPrus — 3TO CBETOBAsl SHEPTUs JBYX CBETOBBIX IYYKOB OT
HE3aBUCUMBIX UCTOUHUKOB).

CBeTible MOJIOCKM COOTBETCTBYIOT MAaKCUMyMaM JHEPTUHM, TEMHBIE —
MHUHUMYMaM.

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUA:
1. ITposectu OIIBIT 1:
1) omyCTUTH MPOBOJIOYHYIO PaMKy B MBLIBHBIN pacTBOP;
2) nmpoHabIIr01aTh W 3apUCOBaTh HHTEPPEPCHIIMOHHYIO KapTUHY B MBUIBHOU TIJICHKE
(Ipu  OCBENIEHUU IUJIEHKU O€JbIM CBETOM (OT OKHA WM JIaMIIbl) BO3HUKAET
OKpaIIBaHUE CBETIIBIX MOJIOC: BBEPXY — CHHHM IIBET, BHU3Y — B KPACHBIN IIBET);
3) caenaTh BBIBOJ.
2. ITposectu OIIBIT 2:
1) c TOMOIIBIO CTEKISTHHOM TPYOKH BBIYTh MBUIbHBIN Ty3bIPb;
2) npoHabmomath 3a HUM (IIPU OCBEHICHUH €ro OeibiM CBETOM HAOII0a0T
oOpa3oBaHME I[BETHBIX HWHTEPHEPEHIIMOHHBIX KOJIEI; 10 Mepe YMEHbIIEHUS
TOJIIIMHBI TUIEHKHU KOJIbIIA, PACIIUPSSICh, IEPEMEIIAIOTCS BHU3);
3) onucaTh UHTEPPEPEHIIMOHHYIO KAPTUHY,
4) cnenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmaTenpbHO MPOTEPETh CTEKISHHBIC TUTACTHMHKH, CIIOXHTh MX BMECTE M CXKaTh
najbIaMu;
2) npoHabnofaTh UHTEP(EPEHUMOHHYIO KapTUHY (M3-3a HEUACATbHOCTH (POPMBI
COTIPUKACAIONIUXCS TIOBEPXHOCTEH MeEXAy IJIaCTMHKaMH OOpa3yroTcsl TOHYANIIHe
BO3JIYIIHBIC ITYCTOTHI, JAIOIINEC SIPKUE PaayKHbIC KOIbIICOOpPa3HbIC WM 3aMKHYTHIC
HETMPaBUILHOW (POPMBI TMOJIOCH; TPH W3MEHEHUHW CHUJIBI, C)KUMAFOIICH ITJIACTUHKH,
pacmoyio)keHrue © (QopMa TOJIOC HM3MEHSIOTCS KaK B OTPaXEHHOM, TaK W B
MPOXOJISIIEM CBETE);
3) 3apucoBaTh YBUJICHHbIE KAPTUHKH,

4) cnenaTh BBIBOJ.
4. ITposectu OIIBIT 4:
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1) MONOXKUTH TOPU30HTAIBHO HA YPOBHE IJ1a3 KOMIIAKT-JUCK;
2) npoHalr01aTh HHTEPHEPEHIIMOHHYIO KaPTHHY;

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY,

4) cnenaTh BBIBO/I.

5. CpaBHUTH pe3yabTaThl OMBITOB U ClI€JIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Uro Ha3piBaeTca uHTEpPepeHiueii ceera?
Kaxkoe ycnoBue HeoOxonumo a1 uHTephepeHInn cBeTa?
3. Kakoit Bux wumeeT uUHTEpPEpEHIMOHHAS KapTUHA B Cllydyae MOHO-
XPOMAaTUYECKOTO cBeTa?
Kak onpexnensiercs qyimHa CBETOBOW BOJHBI IIPU HHTEP(EPEHIINN CBETA?
[Touemy MBUIBHBIE ITy3bIPH HMEIOT PATYKHYIO OKPaCKy?

N =

a s

JIABOPATOPHAS PABOTA Nel?2

Has3zeanue naoopamopnoit paoomor: «Azyuenue nuppaxkuum cBeTa.

Ilenwv pabomur: M3yunTh TUQPPAKIUK CBETA U ONPEACTUTH IJTMHY CBETOBOW BOJIHBI.

Obopyooeanue. 1ipnOOp AJIs ONpeNETICHUs JJIMHBI CBETOBOW BOJIHBI, IIOJCTaBKa JIJIs
npubopa, AUPpaKIUOHHAS PENIETKA, MCTOYHHUK CBET (JIaMIIOYKa C MPSIMOU

HUTHIO HaKaja B IaTPOHE).

Pe3yabrarthl:
Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):
— IIK 2.3.0Opranu3oBeiBaTh ¥ MPOU3BOAUTH HAJIAIKY M HCIBITAHUS YCTPOMCTB
AIEKTPOOOOPYI0BAHUS POMBIIIJICHHBIX U TPAXKIAHCKUX 37aHUM;
— IIK 3.3. OpraHu3oBbIBaTb M MPOU3BOJUTH HKCIUIYaTalMIO SJIEKTPHUUYECKUX
CEeTeH;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,

MPP 19;

npeomemmHuule:
— IIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 08, I[1Py 09, I1Py 12.

Ilo  oxonyanuu pabomwvl oOyuarowulics OO0NdHCEeH YyMemb. TPOBOJIUTH
HaOIIOACHMS, TUTAHUPOBATh U MPOBOANTHh M3MEPEHUS PA3TUYHBIMU HU3MEPUTEITbHBIMU
npuOopaMu; TPUMEHATHh TOJYyYCHHBbIC 3HAaHUSA TI0 (uU3uKe Id OOBICHCHUS
HaOII0AaeMOr0  SIBJICHHS, aHAIM3UPOBATh COCTaB AJIEKTPOMArHUTHBIXU3TYUCHUN;
MPOU3BOIUTH MAaTEMAaTHUECKYI0 00pabOTKY MOIy4YE€HHBIX PE3YJIbTAaTOB HKCIIEPUMEHTA.
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Teopus

Hudpakuuss — sBIEHUE OTKJIOHEHHUS BOJIHBI OT  MPSIMOJMHEHHOTO
pacnpocTpaHEHus MPU MPOXOKIACHUHN Yepe3 Majble OTBEPCTUS M OTMOAHUU BOJHOM
MaJbIX MpensTcTBU. Pasmepbl mpensarcTBuil (OTBEpCTU) JTOJKHBI ObITh MEHbIIE
WIH COU3MEPUMBI C JIMHOW BOJHBL. CyIIECTBOBAHUE ITOTO SIBICHUS (IUMPAKIIN)
OTpaHUYMBAET 00JIACTh MPUMEHEHHUS 3aKOHOB I'€OMETPUYECKON ONTHUKHU U SIBISETCA
NPUYMHOM TIpejieNia pa3peliarolieid CioCOOHOCTH ONTUYECKUX TPUOOPOB.

Hudpakiuss oObICHAECTCS TeM, YTO CBETOBBIE BOJHBI, NPUXOJAIINE B
pe3ynbTaTe OTKJIOHEHMSI M3 Pa3HbIX TOYEK OTBEPCTUS B OJIHY TOYKY Ha JKpaHe,
UHTEPHEPUPYIOT MEKITY COOOM.

Judpakius cBeTa HUCHOJB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBIISIETCS NU(PpaKkIIMOHHAs pelIeTKa.

JudpakiuonHas pemerka — ONTHYECKUd Mpuodop,
MPEICTABIAIONINN CO00M MEPUOIUUECKYIO CTPYKTYpPY U3
0O0JIBILIOTO YKCIIa PETYJIAPHO PACIIOJIOKEHHBIX 3JEMEHTOB,
Ha KOTOpBIX MpoucxomuT nudpakuus cseta. [lepuon
PELIETKH — IITPUXU C ONPEACICHHBIM U MOCTOSIHHBIM JJIs
JTAaHHOM TudpaKkIIMOHHON peleTKu npoduiem
MOBTOPSIFOTCS Yepe3 OJTMHAKOBBIN MPOMEKYTOK d.

CriocoOHOCTh JU(PPAKIIMOHHON PElIeTKH pPacKIaiblBaTh MAJarolIUi Ha Hee
nyuy€Kk CcBeTa MO /JIMHAM BOJH SIBISIETCS €€ OCHOBHBIM CBOMCTBOM. Pazmmuaior
OTpa)kaTeJbHbIC U MPO3PAYHBIC TUPPAKITHOHHBIE PEIICTKH.

[TapannensHble Ty4H, UAYNIME OT KPaeB COCETHUX IIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, rme d — mNOCTOSIHHas pEMIETKM — PACCTOSHHE MEXKIY
COOTBETCTBYIOIIMMH KPasiMU COCETHUX IIENIeH, Ha3bIBAEMOE TIEPUOAOM PEIICTKU, () —
YTOJI OTKJIOHEHUS CBETOBBIX YUY€l OT MEPIEHANKYIISAPa K TNIOCKOCTH PEIIETKH.

[Ipu pasHocTH XOja, paBHOW I€JIOMYy 4YHCIY JIUH BOIH d-sing = k-A,
Habo1aeTcsl MHTEP(EPEHIIMOHHBIN MAaKCUMYM JIJIsl JAHHOM JUIMHBI BOJIHBL. Y CJIOBHE
UHTEePHEPEHIITMOHHOTO MaKCUMyMa BBITIOJHICTCS NIl KaXXIOW JUTMHBI BOJIHBI TPU
CBOEM 3HAUY€HUU AUPPAKIIMOHHOTO yTia ¢.

VYcnoBrue BO3HUKHOBEHHSI MAKCUMyMa MOXHO 3alucaTh uHaue: nid =d sin @,
rne d — mnepuox AUQPAKIMOHHOW  PEUICTKU; — YTOJ, MOJ KOTOPBIM BHJICH
CBETOBOI MakcUMyM (yroJi Judpakiium).

- l 1,? h 0 Tak

KakK JIbI
o Jkpay

mudpakinm, Kak IPaBuiIo, Majbl, TO JIJII HUX MOXHO MPUHSTH
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- a a ~
sing = tgp, atgy = |, no3romyni = d b (B maHHOU pabote 3Ty dopMyiy
UCTIOJIBb3YIOT /ISl BBIYMCIIEHUS JUIMHBI CBETOBOI BOJIHBI).
[lonoxeHnue  CBETOBBIX MAaKCMMyMOB  3aBUCUT OT  JUIMHBI  BOJIHBI
MOHOXPOMAaTHYECKOT0 CBETA: YeM OOJIbILIE JJIMHA BOJIHBI, TEM AAJIbIIE MAKCUMYM OT

HYJIEBOTO.

[Ipu mnpoxoxaeHun dYepe3 audpaxkiuonnyio |l
pELIETKY ITy4OK OEl0oro cBeTa pasjaraercsi B CIEKTP. u? o Pl
benslii cBer mo cocraBy — cnoxHbIM. HyneBon T

MaKCHUMYM IS Hero — Oejas 1mojioca, a MaKCHUMYMBI
BBICIIIMX TOPSJIKOB MPEACTABIAIOT cO00i HAbOp cemMu
I[BETHBIX IT0JIOC, COBOKYITHOCTh KOTOPBIX Ha3BIBAIOT
criekTpoM cooTBeTcTBeHHO |; Il, ... mopsiaka.

JudpakiroHHas perieTka

VYron nudpakuuu umeeT HaubOobIlIee 3HAUEHHUE NIl KPAaCHOIO CBETA, TAK Kak
JUTMHA BOJHBI KPACHOTO CBETa OO0JIbIIE BCEX OCTAIBHBIX B 00JACTH BUAMMOIO CBETA.
Haumensbiiee 3Hauenue yria Aupakuuu 1is GroieToBoro cBera.

[Tonyunth AUGPAKIUOHHBIM CHEKTP MOXKHO, HCIONB3Ys MNpUOOp st
ONPENEIIEHUS JNINHBI CBETOBOU BOJIHBI.

[Ipubop  cocrout u3 Opycka 1 co miKayIoH.
Buusy Opycka ykpemieH crepkeHb 2. Ero BcTaBistor
B OTBEPCTHE ITOJACTABKA OT IIOJABEMHOIO CTOJIMKA.
bpycok 3akpemifioT TOJA pa3HbBIMU  yIiaMu ¢
nmoMonipl0 BUHTA 3. Boonb Opycka B OOKOBBIX Mazax
€ro MOKET MepEMENIAThCA MOJM3YHOK 4 ¢ 3kpaHoM S. K
KOHIy OpycKa MpHKperjieHa paMka 6, B KOTOPYIO
BCTaBIIAIOT TUPPAKIUOHHYIO PELIETKY.

X0 PABOTHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEIETUTH LIEHY JEICHUS.
2. Cobpath yCTaHOBKY, H300paKEHHYIO Ha PUCYHKE 1.
3. YcTaHOBUTH HA AEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKIJIFOUHTH €€.
4. CMoTps uepe3 Mu(pPaKUIMOHHYIO PEIIeTKYy, HAlpaBUTh MPUOOp Ha JaMIy Tak,
4YTOOBI Uepe3 OKHO 3KpaHa npudopa OblIa BUAHA HUTH JIAMIIBI.
5. DOkpaH mnpubopa yCTAaHOBUTh Ha BO3MOXHO OOJBIIEM PACCTOSHUH OT
TUGPaKIIMOHHON PEIIeTKU U MOTYyYnTh Ha HEM YeTKoe n3obpaxenue crektpos | u 1l
MTOPSIIKOB.
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6. [IporabmtonaTe 00pa3oBaBIIMecs HA YEPHOM dKpaHe MUPPAKITMOHHBIC CIIEKTPHI | 1
II nopsinka, rae O6auxke K eI pacnojiararoTcsi GuoJIeTOBbIE JIy4H, a Aajblie OT Heé
KpacHbIE.

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

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

9. Takme xe W3MEpPEHUS BBIMOJHUTHL W JJII KPACHBIX MOJOC IU(PPaKITMOHHOTO

CIEKTpa.
10. Beraucnauth JUMHY BOJHBI (PHOJIETOBOTO cBeTa aisi crekTpoB | u Il mopsakos,
a
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsakos no ¢popmyne 4 =d PR
n

11. Pe3ynbTarsl U3BMEpEHU U BHIYMCICHUN 3aTUCaTh B TaOJIHILY.
= Buaumsbie Buaumbie JlnnHa cBeTOBOM
S
= S rpaHuIbI CIIEKTPa rpaHuLbI BOJIHBI
S c = (puosieroBoro CIIeKTpa

< | = s = S cBeTa KPacHOIo cBeTa

=R = S g

a8 = | ¥ = = - -
=% e o = - = - g S

S &% |8 |e8e |2 |5 5 | = | 8 2| 3

o | SO | @ = = = = s S = ° S e = =
2|3 |EZ E S | e |85 |& |« |gE = 3 3 5
S = | X S 8 = 2 o T 3 o = > gg S ?
= | = 5 & g = § ? g 4 E g = g 5 £
&3 2| o€ 8 ) 2| o= U | & | o= S B s =
2|2 |gE22|8 | |azdE | |laz2|Es82 82
EeaelE A2 o O M2 C | o ome|lBE 2 ¥ =

12. CpaBHUTH pe3yabTaThl U3BMEPEHHUN U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3wIBaOT nudpakiueit ceera?
2. Uto mpenctaBistoT coboit mudpakmus Openens u qudpaknus Opaynrodepa?
3. Ilouemy Hy7neBoil MakcuMyM Iu(PaKIMOHHOTO CreKTpa Oeroro cBera — Oenas
110JI0CA, @ MAKCUMYM BBICHIMX MOPSAKOB — HAOOP LIBETHBIX MOJIOC?
4. TloueMy MaKCUMyMbI pAacIOIaraloTcsi Kak cjeBa, TaK W CIIpaBa OT HYJIEBOTO
MaKcUMyMa?

7. IPAKTUYECKHUE PABOTbBI
INPAKTHYECKASA PABOTA Nel

Haszeanue npaxmuueckoii pabompl: «EMKOCTHOE CONPOTHBICHHE B IIENH
NepeMEeHHOr0 TOKAa.

Ilenwv pabompr: 03HaKOMUTHCS € pabOTOM KOHAEHCATOPA B LIENU IEPEMEHHOTO TOKA,
ONPENEIUTh NapaMeTPhI LIETIH IEPEMEHHOTO TOKA, COJIeprKallleld KOHIEHCATOP;
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Pesyabrartsl:
Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposanmnoe
cooeprcanue):
— ITIK 3.3. OpraHu3oBbIBaTh U MPOU3BOAUTH OSKCIUTYaTALUIO SJIEKTPUYECKUX
ceTel,
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHule:.
— [IIPG 06, ITP6 07, ITP6 10;
— TPy 07, ITPy 09, ITPy 12.
Ilo oxonuanuu pabomvi 0OyuaOWUIC 00IJCEH YMemb. YUTaTh IICKTPUUCCKHE
LEIH, NPOU3BOJIUTH pacyeT MapaMeTPOB AJIEKTPUUECKOHIENU IMEPEMEHHOIO
TOKA,IPUMEHSThH MMOJTYYEHHBIC 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBIICHHUS .

Teopusa
B onexkTprueckord Lenu KOHJEHCATOpP SBIJSIETCS HAKOIMUTEIEM JHEPTUU
3neKTpuyeckoro noys. IIpu MOCTOSIHHOM TPUIIOKEHHOM HANpPSKEHUU TOK 4epe3
KOHJIEHCAaTOp OTCYTCTBYeT. llepeMeHHBII TOK IIPOTEKAET Yepe3 KOHJIEHCATOp.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  HW3MEHEHUSA  AJIECKTPUUYECKOTO
HANpsDKEHHS Ha IUIACTUHAX KOHAEHCATOPA.

I . At
f.=C 22
O - l iy 4
U o Tae € - eMKOCTh KOH/ICHCaTOpa.
i T [Tpu Uc = Un sinot MOIYYUM:
% _ g4 . : o
i = Uy € =sin 0f = @ CT,  sin (@2 + 907}
:
U U1y
I, I wC

— PEaKTUBHOE COIPOTHUBIICHUE KOHJIEHCATOPA.

CpaBHuBas (popMybl IUIsl TOKA U HAPsDKEHUsT HA KOHAEHCATOpe, BUAUM, UTO
TOK OIleperKaeT HanpspkeHue 1o dase Ha yroa 90°.

PeaktuBHass momutHocTh KoHAeHcatopa, paBHas Q¢ = Uc.'l (Bap) maer Ha
CO3/IaHUE DIIEKTPUYECKOTO MOJIA.

XOJd PABOTHBI
1. Vcnonw3ysi MpUBENCHHYIO CXeMy M JaHHbIE W3 TaOJUIlbI MPOU3BECTH paCUET
HEU3BECTHBIX BEJIUYMH.

I R
o —
VcxomHbIEe TaHHBIE: U j’ &l —
ol




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

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

Ilerb moaKTIOYEHA K UCTOYHHUKY MTEPEMEHHOTO TOKA C HanpsayceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposamnuvle 3a0aHUSL:

2. OnpeieNiuTh MOJIHOE COMPOTUBIICHUE 1IenH Z(BhIPa3UTh UCTIOIB3Ys 3akoH OMma:

_ U
=)

3. PaccuurtaTh peakTUBHOE

Z-fR i

CONPOTHUBIICHUE X

4. Haiitn eMKOCTh KOHAEHcaTopa u3 (opMysbl Xc=

(BBIpA3UTH

1
27-f-C°

5. OnpeenTh aKTHBHYIO MoIHOCTh P 1o dopmyse: P= IR,

6. BBIYHCIINTD PEaKkTHBHYIO MOLIHOCT Q, nemoms3ys popmyny Q = 12X,

7. OnpenenuThb MOJTHY0 MOITHOCTH S 0 hopmyie: SEAP L
8. Haiitu x0a(ppULIMEHT MOIIHOCTH LIETH 110 popMyJIe:

F

Cos{p=—

u3

(bopMybL:

9. Onpenenuth yrona ¢ (mo TabauIle WM HA KaIbKYJIATOPE), YIUTHIBAs 3HAUCHUC
MOJYYEHHOE B 1. 8.
10. Pe3ynbTarhl BEIYHCICHUN 3aMcaTh B TAOJUILY.

Ne
Bapuan
Ta

N3BecTHBIE

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

11. Cnoenatp BBIBOJI.

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

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCS KOHJIEHCATOPOM?

3. Kak HailTh peakTUBHOE CONTPOTUBIIEHHUE KOHIeHCaTopa?
4. KakoBO Ha3Ha4uE€HHE KOHJIEHCATOPA B LIEMHU IEPEMEHHOIO TOKa
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HNPAKTUYECKASA PABOTA Ne2

Haszeanue npaxkmuueckou padoomvi: «MHIYKTHBHOE CONPOTHBJICHHE B LeNH
NepeMEeHHOr0 TOKa.

Ilenv padomwvi:  03HaKOMUTHCA C pabOTONW KAaTyIIKM WHAYKTHUBHOCTHM B LIEIU
IEPEMEHHOT0 TOKa, HAYYUTHCS OIpPENEIATh HapaMeTpbl IEKTPUUECKON LeTH
IEPEMEHHOT0 TOKa, COJEPIKaIe KaTyIKy HHIYKTUBHOCTH.

Pesyabrartsi:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):
— IIK 3.3. Opranu3oBbiBaThb U MNPOU3BOJAUTH SKCILUIyaTal[UIO0 3JIEKTPUUYECKUX
ceTel,
MemanpeomemHubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHtule:

— TIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 09, ITPy 12.

1lo oxonuanuu pabomsi 00y4aOWULCS 00NHCEH YMEMb: YATATh FIEKTPUUECKUE

1EIH, MPOU3BOJIUTE pacyeT MapaMeTPOB OAJICKTPUUECKOUIENU MEPEMEHHOTO
TOKa,[TPUMEHSTH MOJIyYCHHbIE 3HAHUS 1151 OOBICHEHUS UCCIIETyEMOTO SIBJICHUS.

Teopus
Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
moje. ITO CBOMCTBO XapaKTEPHU3YETCS MapaMeTPOM KaTyIIKH - UHAYKTUBHOCTBIO (L),
KOTOpasi 3aBHCUT OT UYHCJIAa BUTKOB, CEPACYHHKA, TE€OMETPUYECKHX pPa3MEpoB
KaTYILKH.

L = y/I; rne y = W@ - NOTOKOCIEIIJICHUE KaTYIIIKH;

W - 4uciio BUTKOB KaTymky; @- MarHUTHBIN OTOK; | - TOK,
~1 Te[‘ IIPOTEKAIOIIUH 10 KaTYIIKE.

[lepeMeHHBIM TOK, NIpPOTEKass MO KaTylIKe, CO3AAeT
IIEPEMEHHBI MAarHUTHBIM MOTOK @, KOTOpBIN, Nepecekas
BUTKM KaTymikd, HaBOoAUT B HUX JJIC camomnnykuuu. CornacHo npasuna JleHua,

OJIC caMOMHAYKIIUH, TOK CAMOMHAYKIIUM MPEMSITCTBYIOT MPOTEKAHUIO TOKA B LIEMHU
dd ch
gy = ~w— = -L—.
dt dt
o Cod d . N N :
w=u; =-g =L—=L1_ —samnfewt) =wll cos(wt)="T_an (wt+30)
Torma dt dt
U/l = U/l = X = oL (OM) - HHAYKTHBHOE COMPOTUBJICHNUE KATYIIIKH.
QL - peakTHBHas MOIMHOCTh KAaTYIIKH HWJET HAa CO3JJaHUE MArHUTHOTO TIOJIS.
Ennanna namepeHus peakTHBHOM MOILIHOCTH: Bap — BOJIBT - aMIIEP PEaKTUBHBIN;
P - akTHBHas MOITHOCTH LIENM MPEBpAIIAETCs B TeIU10. Equnnna namepenus Br;

S - moyHas MOIODHOCTB OCIIN, CAMHUIIA U3MCPCHUA BA - BOJIBT-aMIICD.
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2 ]
= Il' + - o
s £ MOJYJb ITOJTHOU MOIIIHOCTH.

Cos = — -
& KOO((UIHMEHT MOIIHOCTH, MOKAa3bIBAIONIMM Kakas 4YacTh ITOABEICHHON K

11(S7805¢ 3H€KTqueCKOﬁ MOIIHOCTH S, MMpEBpaAIacTCA B ITIOJIC3HYIO MOIIMHOCTD P.

X0/l PABOTHBI
1. Mcnone3ysh NpUBENCHHYIO CXEMY M JaHHblE U3 TaOJWIbl MPOU3BECTU paCyET
HEHU3BECTHBIX BEJINYMUH.

FR—o ™
Q. L :
U p\) : i
HUcxonnbie jaHHBIC: o R,
Bap | R, I, | Bap | R, I, |Bap | R, I, | Bap | R, I, |Bap | R, 1,
Ne OMm | A | Ne Om A | Ne OM | A | Ne Om A | Ne Om A
1 2 2 7 2 1 13 2 1 19 8 1.8| 25 1 1
2 3 2 8 6 2 14 1 2 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2 21 5 1 27 2 15
4 5 1 10 3 1 16 3 1 22 6 2 28 3 2,9
5 3 2 11 3 1 17 2 1 23 3 1 29 5 15
6 1 1 12 4 28| 18 6 1 24 2 3 30 6 1,6

Ilers moaKTIOYEHA K UCTOYHHUKY MTEPEMEHHOTO TOKA C HanpsayceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
2. OnpeenuTh MOJIHOE COMPOTUBIICHHUE 1IN Z(BbIpa3uTh U3 Gpopmyiibl 3akoHa Oma:

_ U
=)

3. Paccumrtath peakTuBHOE compoTuBieHHE X (BbIpa3uTh H3  (POPMYJIBL:

Z = R?+X2).

4. Halitu nHIyKTHBHOCTH LKaTymiku o gopmyie:

XL: 271'ﬂ_

5. OnpenenuTh aKTUBHYIO MOIITHOCTD P, ucrons3ys popmyimy:
_u?2_
=== I“R.

6. Berauciuth peakTHBHYIO MOIITHOCTh Q, HCTIOIB3Ys BEIPAKCHHE:
Q = I°X,.

/. OnpenenuThb MOJHYIO0 MOIIHOCTh STI0 (hopmyJie:

S=U-

8. Beruncianth k03¢ GUIUEHT MOIITHOCTH TIETH TT0 POopMYyIIe:

COSE=—

9. Onpenenuth yron ¢ (mo Tabiulle WM HA KaJIbKYJIATOPE), YIUTHIBAs 3HAUYCHUE
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MOJIyYEHHOE B II. 8.
10. Pe3ynbTarhl BHIYUCIACHUN 3aMMCaTh B TAOJIHITY.

e H3BecTHBIE Pacuer
BADHAH BEJIMYHUHBI
Tpa ul L] R |z | X, L] Pl o s/ cos| ¢
B | A| Om [ OM | Om | In | Br | Bap | BA| o |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOIIPOCHI:
1. Kakum cBoiicTBOM o00JsafaeT KaTylika HWHAYKTABHOCTH, MU 4Ye€M OHO

XapakTepuzyercs?

2. Kak HaliTu peakKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nuyaroT B LIETIAX MEPEMEHHOTO TOKa?
4. Kakoii (hu3n4ecKkuil CMbICII COS(Q?
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8. Jluteparypa

OcHOBHBIE EYATHBIE U31AHUSA

1. ®dusuka : 10 kace : 6a30BbIi U yriyOJeHHBIH YPOBEHD : YUeOHUK : B 2-
X gacTax, . Yacte 1 / JI. D I'enneninretin, A. A. bynarosa, W. H. Kopaunbes, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuii, 2019. — 299 c. : rpad., puc.,
TabJ1., QoT.

2. ®wuzuka : 10 kinace : yueOHUK : 0a30BbIN U yTrayONIeHHbIN ypoBHH : B 2-Xx
gacTsax, Yacts 2 / JI. O. I'ennenmreitn, A. A. bynartosa, U, H. Kopauises, — Mocksa
: bunowm. JlaGopatopus 3nanuii, 2019. — 235 c. : rpad., puc., Tabi., Gpor.

3.  ®wuswmka : 11 xnacc : yueOHHK : 0a30BbIil U yrITyOJCHHBINH YPOBEHb : B 2-
x gactsax, Yacte 1 / JI. D. 'ennenmretin, A. A. bynarosa, U. H. Kopuunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3unanuit, 2019. — 189 c. : rpad., puc.,
TabJ1., QOoT.

4, ®wusuka : 11 kiacce : yueOHUK : 0a30BbIN U YIITyOJICHHBIN YpOBHU : B 2-X
yacTsax, Yacte 2 / JI. O. 'ennenireiid, A. A. bynartos, U. H. Kopuuinbes, pexa. B. A.
OpnoBa — MockBa : bunom. Jlabopatopus 3Hanuii, 2019. — 203 c. : rpad., puc.,
Tal., QoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U CHEHUATBHOCTEH
TEXHUUYECKOTO mpoduiisi: y4eOHUK AJis1 00pa30BaTENbHBIX YUPEKICHUN cpei. mpod.
oOpazoBanus / B. @. JImutpuena. — 8-e uz., crep. — M.: Axanemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpasoanue) [cait]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum nocryma:
JUTSI 3apPETUCTPUP. MOJIb30BaTECH

6. YueOnslii onnaiin kypc.®@usuka // MoOuiIbHOE 3JIEKTpOHHOE 00pa3OBaHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamenwus:
29.01.2023). - Pexxum moctyma: i 3aperucTpHp. MOJIb30BaTeei

7. YueOnblii onnaiin  kypc.®uzuka 10 // MoOuibHOE 3JIEKTPOHHOE
oOpasoBanue: [canT]. — 2022. - URL.: https://educont.ru/courses/list/course/e3579ebe-
5b73-41af-9d32-7b303aade0f6(nara obpamenus: 29.01.2023). - Pexxum poctyma:
JUTSL 3apETUCTPUP. MOJIb30BaTeIeH

8. YueOnnrii onnaiin kypc.®@m3uka 11 // MoOumbHOE SIEKTPOHHOE
o0pa3oBaHuUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-fb9412b5a9f6(nara
obOpamenus: 29.01.2023). - Pexxum goctyna: s 3aperucTpup. MoJjib30BaTenen

JlonoJIHUTEIbHbIE HCTOYHUKH

9. DnexTpoHHbI yueOHbI Kypc. Dusuka (TexHoNOrMYecKkuit mpoduiib) //
JlucTaHIIMOHHOE oOy4eHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOpameHus:
24.01.2023). —Pexxum noctyma: 1Jist 3aperucTpup. MOJIb30BaTeneh
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9. Ipuioxkenune

OcHoBHbIE (pu3HYeCKHE NOCTOSIHHBIE (OKPYIJICHHbIE 3HAYECHUSA)

du3nuyeckas NOCTOTHHASA O0o3HaueHune

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

ITocrossHHast bonpiimana k

3aps 3JIEeKTpOoHa e

CkopocTh cBETa B BAKyyme

ITnoTHOCTD KUAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Boma (mpu | 1,00-10° PryTh

4°C)

I'munepun 1,26:10° Croupt

53

YucaoBbie
3HAYCHUSA

9,81 m/c?

3,14

6,67-10™ M%/ (kr
-02)

6,02-10% mop™

8,31 Ix/(momnb-K)

1,38:10% /K
1,60-10™ Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m°

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILnoTHOCTD, TBépnoe ILnoTHOCTD,

TeJI0 Kr/m° TEJ0 kr/m’
AnroMuHuN 2,7 10° Mens 8,9 10°

bapuii 3,5:10° Hukens 8,9-10°

Banauii 6,0-10° CauHel 11,3-10°

BucMmyT 9,8-10° Cepebp 10,5-10°

Keneszo 7,8:10° 0 1,9-10°

JIurwmii 0,53-10° Le3wuii 7,1-10°

[k

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

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

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHH S JKUAKOCTEH

Kuakoctnb Kos¢ppunuenr, Kuakocrno Ko punuenr,
MH/m MH/m
Bona 12 PtyTh 500
MpbLnbHas 40 Cnoupt 22
BOJa

IToka3zaTesib npeIOMJICHUSA

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

WNRNRNNMNMNRNMNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPROOWO~NOURNRWNROOXNOOAR~WNEO

0

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

0,5

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

Pa3HocTh MOKa3aHUii CyxXoro v BJa;KHOT0 TepMOMeTpoOB, °C

1

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

IIcuxomeTpuyeckas Tadauna

1,5

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

2

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

2,5

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

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

t, °C

©Ooo~Noorlh WN PO

p, klla

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

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

P, klla

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

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

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii Ko3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

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

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

sino

cosa

Tadauua CHHYCOB U KOCHHYCOB

tano

sino

coso

tana

sina

COsC.

tano

1 o

20

30

40

50

60

70

BU

90

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

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

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

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

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

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

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

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

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

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

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

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

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