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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHIAIUH 0 BHINOJHEHHIO JJA00PATOPHBIX U NMPAKTHYECKUX
padoT mo od1eodpa3oBaTeIbHON AUcHUILUINHE «Du3nKka» s cnenuaiabaocTu 11.02.15
NudpoxoMMyHHMKALMOHHBIE CETH M CHCTEMBbI CBSI3H TEXHOJIOTHYECKOro npoguis,
pa3paboTaHHbIe NpenoaaBarTeiemM
I'BITIOY «IOxkHoO-YpanbCcKuil roCyAapCTBEHHbIN TEXHUYECKH I KOJICAAK»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE 3aHATHS  SBISAIOTCS  BAXKHBIM  DJIEMEHTOM
o0mieo0pa3oBaTenbHOM  OTUCHUIUIMHBL. B mpoliecce  BBIMONMHEHHS — JaOOpPAaTOPHBIX |
MPAKTUYECKNX paboT oOydwaromecss CHCTEMAaTU3UPYIOT ¢ 3aKPEIUISIOT — TMOTy4YeHHBIC
TEOPETUYECKUE 3HAHUSA, pPA3BUBAIOT HWHTEIUICKTyallbHbIe M TpOo(ecCHOHATbHBIE YMEHUS,
(GOpMHUPYIOT 3JIEMEHTHI KOMIETCHIINN OyayImuX CIenuanucToB. JIabopaTOpHBIE OMBITHI AT
BO3MOXXHOCTh OOYYalOLIUMCSl SKCIEPUMEHTAIbHO Ha MPAKTUKE 3aKPENUTh NPUOOpPETEHHbIE
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 padoT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHWBAHMSI JTA0OPATOPHON W TMPAKTUYECKOW padOThI, MpaBWIa TEXHUKH OE30MAaCHOCTH TPHU
MIPOBEJICHUU JITA0OPATOPHBIX M MPAKTUUYECKUX padoT, nutepaTypy (OCHOBHBIE MEYAaTHBIE U
AJIEKTPOHHBIE U3JIaHUS, TIONIOJHUTEIbHBIE HCTOYHUKH), IPUIIOKEHUE.

Kaxxnas paboTta BKiIIO4aeT: HOMEp M Ha3BaHUE, IEPEYeHb HEOOXOAMMOTro 000PYI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl POBEACHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C TIOMIATOBBIM ONHCAHHWEM, TaOJWIBI, KOHTPOJBHBIE BOMPOCHI, MO3BOJISIIOIINE OIEHUThH
Ka4yecTBO YCBOCHHUS TEOPETUYECKOI0 MaTepHaa.

MeToaudeckne peKOMEHIANH TI0 BBIMTOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
M0 TUCIUIUTHHE 0011e00pa3oBaTelbHON TucUIUInHEe «DH3uKa» MOTYT OBITh UCTIOJB30BAHEI B
IOYpI'TK mns cnemumansHocty 11.02.15 MHGDOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBSI3U
TEXHOJIOTUYECKOTO MPOPUIISL.

Penensenr:

npenogasarens [ BIIOY «
Ypanbckuit MEOronpohu

KOJLIE K H.A. IlonockoBa
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1. HOACHUTEJIBHASA 3AIIUCKA

Metoauueckie  pEeKOMEHIAIMU 1O  BBINOJHEHUIO  J1a0OpaTOPHBIX |
MPaKTUYECKUX paboT 1Mo  obmieoOpa3zoBaTeabHOM — JuUCHUIUIMHE — «DU3HKa»
MpeHA3HAYCHBI TUISt oOyyJarommxcst CHEUATIBHOCTH 11.02.15
NHpOoKOMMYHUKAITMOHHBIE CETU M CHUCTEMBI CBSI3U TEXHOJIOTMYECKOTO Mpoduis,
yuacTBytomei B peanuzanuu denepanbHoro npoekta «IIpodeccnonanurery.

JlaGopaTopHble M MPAKTUYECKHE 3aHATUSL SBISIOTCS BaXHBIM 3JIEMEHTOM
o01eo0pazoBaTeNbHON AUCIUIUIMHBL. B mpoiiecce BBIMOMHEHUS JTa00OPaTOPHBIX U
NPaKTUYECKUX padOT, 00yUaromuecs: NoaydaroT HaBbIKU PabOThl C U3MEPUTEIbHBIMU
npubopamu, NPOU3BOIAT MaTEMATHUECKyI0 00pabOTKy pe3yIbTaTOB PKCIEPUMEHTA U
MOTPEIIHOCTEN M3MEpPEHUsl, a TaK)Ke CUCTEMATUZUPYIOT M 3aKPEIUIAIOT MOJIyYeHHbIC
TEOPETHYECKUE 3HAHMS, pPA3BUBAIOT MHTEIUIEKTyalbHblE M TPO(ECCHOHATBHBIE
yMeHUs1, GOPMUPYIOT JJIEMEHTHI KOMIIETCHITUN OyAyIIUX CIEIHAIUCTOB.

PabGoueit mporpammoii  o6mieoOpazoBaTebHON — AUCHUIIIUHBL  «Duznka
MIPEAYCMOTPEHO BhINOJIHEHUE 12 nabopaTopHbBIX pabOT M 2 MPaKTUYECKHX padoT,
KOTOpbIE HAIIPAaBJICHbI HA JOCTHKEHUE CIEAYIOIINX HeJIei:

— (dopMupoBaHue y oOydaromuxcsi IpeACTaBICHUM 0 pojau U MecTe (QU3UKHU B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiau (Ppu3uku B
Pa3BUTHUH €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTUH, TOHUMAHHMS
(bU3UYECKON CYIITHOCTH HAOI0JaeMbIX SBIICHHUI;

— ¢dopMHpoBaHUE Y 00YYAIONTUXCSl YMEHUS Pacro3HaBaTh PU3NYECKUE SIBJICHUS
Y TIPOLIECCHI, OOBSICHATh X HAa OCHOBE M3YYEHHBIX 3aKOHOMEPHOCTEH;

— ¢opmupoBaHUe y 0OyJarONIMXCsl YMEHHI BJIaJICHUs] OCHOBHBIMU METOJaMHU
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMBIMU B (DU3UKE;

— ¢opMmHpoBaHHEe Yy OOyYarOUUMXCsl YMEHHUS aHaJIU3UpoBaTh (HU3HMUYECKUE
MPOILIECCHI, UCTIOJIb3Ys OCHOBHBIE MOJI0KEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;

— (opMupoBaHHEe Yy OOY4YarOIIUXCS YMEHUM HCCIeAOBaTh W aHAIU3UPOBATH
pasHooOpa3Hble  (PUBMYECKHUE SIBJICHUS UM CBOHMCTBA OOBEKTOB, MPOBOIAUTH
CaMOCTOSTENIbHBIE MCCIIEIOBAHUS B PEAIbHBIX U JAOOPATOPHBIX YCIOBUSX, YUTATh U
aHaJIM3UPOBATh XaPAKTEPUCTUKHU MPUOOPOB U YCTPOUCTB, OOBACHATH MPUHIUIT HX
paboTHI.

BrinonHenue 1abopaTopHBIX U MPAKTUYECKUX PaOO0T MUCHUTUIMHBI «DU3HKa»
o0OecreunBaeT JOCTUKEHHUE CIEAYIOIINX PE3YIbTaTOB 00YUECHHUS:

JUYHOCMHBIX
— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIBHOCTH TEXHOJOTMYECKOW U
COLIMAJIbHOM HAINpPaBIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, MIAHUPOBATH U
CaMOCTOSITEJIHO BBIMIOJHATH TAKyIO I€AT€IbHOCTD;
Memanpeomen X
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:
— MPII 01 camocrosiTensbHO (HOPMYIUPOBATh U AKTyalIU3UpPOBaATh MpPOOIIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBauBaTh CYIIECTBEHHbId MPU3HAK WM OCHOBAHMS JUIsS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Lenu AesITeIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

MPII 04 BBIABIATH 3aKOHOMEPHOCTHM M INPOTHUBOPEUYUS B PaccMaTpPUBAEMBIX
SBJICHUSAX;

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

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 BiafieTb pa3Iu4HbIMU CIIOCOOAMU OOIIEHHUS U B3aUMO/ICHCTBHS;

MPK 04 apryMeHTHUpPOBAaHHO BECTH JUAJIOT, YMETh CMSTr4aTh KOH(MIMKTHHIE
CUTYALIUH;

MPK 05 pa3BepHyTO M JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

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

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 01 camoCTOATENBPHO OCYIIECTBISATH IIO3HABATEIBHYIO JIESTEIBHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIEC 33/aYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

MPP (05 genmaTh OCO3HaHHBIM BBIOOpP, ApPryMEHTUPOBaTH €ro, Oparth
OTBETCTBEHHOCTH 34 PEILCHHUE;

MPP 06 oueHuBaTh NpUOOPETEHHBIHN OIBIT;

MPP 08 pmaBaTe OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

MPP 11 yMeTb OLleHUBaTh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIIEHUS 110 UX
CHIKEHHIO;

MPP 16 couuanbHbBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOILIEHUS C APYTUMU JIIOJbMH, 3a00TUTHCS, TIPOSBISITh MHTEPEC U pa3peniaTh
KOH(JIUKTHI,

MPP 18 npuHMMarte MOTHMBBI M apryMEHTBl JPYTrUX JIOACH MpU aHaIHU3e
PE3yJIBTATOB EATEIbHOCTH;

MPP 19 npusnaBath CBOE IIPaBO U MPABO IPYTHX JIFOJIEH HA OLTHOKH;

npeomMemHulx:

[IP6 06 BnageHue OCHOBHBIMH  METOJAMH  HAyYHOrO  TO3HAHMA,
UCIOJIb3yeMbIMU B (U3HUKE: MPOBOJUTH MPSAMbIE M KOCBEHHbIE H3MEpPEHUs
(u3MUEeCKUX BEJIMYWH, BBHIOMpass ONTHUMAJIbHBIA CHOCOO U3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEJIWYUH C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHHM, OOBSICHATH TMOJIYYEHHBIE pPE3yJbTaThl, HCHOIb3Ys
(du3nuecKkue TEOpUH, 3aKOHbl W TMOHATHUSA, W JeNaTh BBIBOJbI; COOJIOIATH
npaBuiia O€30MacHOro TpyJda MpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro SKCIepUMEHTa M Yy4eOHO-HCCIEeI0BAaTENbCKOW JESTEIbHOCTH C
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WCIIOJIH30BAaHUEM ITU(MPOBBIX H3MEPUTENBHBIX YCTPOWCTB W JIAOOPATOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAAaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

[IP6 07 cdhopMUpOBaHHOCTH YMEHHUS pEIIaTh pACUETHBIE 3aJa4dl C SBHO
3alaHHOM  (PU3MYECKOM MOJENbIO, UCHOJb3Yysl (U3UYECKUE 3aKOHBI MU
NPUHIMIIBI, HAa OCHOBE aHaliM3a YCIOBUS 3aJayd BbIOMpATh (PU3UYECKYIO
MOJIeJb, BBIIETATh (PU3HUECKUE BEJIUYUHBI U (HOPMYIIbl, HEOOXOIUMBIE TS €€
peuieHusi, NPOBOJUTh pPACYeTbl M OLEHHUBATh PEAIBHOCTH IOIYYEHHOTO
3HaYCHUS (PU3MUECKON BEIIMYUHBI, pEIIaTh Ka4eCTBCHHBIC 3a/1aUH, BEICTPAUBAs
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHMM C OINOpOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

[1P6 10 oBnageHne yMeHUsAMHU pabOTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IMUHbIX
COLMAIBHBIX  POJIEH, IUIAaHUPOBaTh  paboOTy TIpyNNbl, pPalUOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJApPTHBIX CHUTYallUsX, aJIEKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEIICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

[Py 07 cdopMUpOBAaHHOCT, yMEHUN UCCIEAOBaTH M aHAIU3UPOBATh
pa3HooOpa3Hble (PU3NYECKUE SBJICHHS M CBOMCTBA OOBEKTOB, MPOBOJUTH
CaMOCTOSITENIbHBIE HCCIEOBAaHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCIOBHSIX,
YUTaTh U aHAIM3UPOBATH XAPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH
MPUHLUIBI UX PAOOTHI;

[Py 08 copMHpOBaHHOCTH MPEACTABICHUM O METO/AX MOJYYEHUSI HAYyUHBIX
ACTPOHOMHUYECKHUX  3HAHUW;  BIAJCHUE  YMEHHUSIMH  CAMOCTOSITEIBHO
(GopMynMpoBaTh 1€Nb HUCCIENOBaHUS (MPOEKTa), BBIABUTaTh TUIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJAralmMX (U3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX IKCHEPUMEHTATBLHBIMU CPEJICTBAMU; TUIAHUPOBATH U
IPOBOJIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBAaTh W aHAJIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPEeaesiTh
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIBTATA;

[Py 09 cdhopmMupoBaHHOCTH YMEHHsI pEIIaTh pPACUETHBIE 3aayd C SIBHO
3aJIaHHOW W HESIBHO 3aJ]aHHOM (M3MUECKOW MOJEINIbIO: HA OCHOBAHUU aHaJN3a
yCIIOBUS BbIOMpATh (PU3MYECKUE MOJICTH, OTBEYAIOIINE TPEOOBAHUAM 3aJauH,
IPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJNAThl (PU3MUECKHUX
TEOpUd TPU HCIOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB pEIICHHs 3ajad,
POBOJUTh pacyeThl HAa OCHOBAHWM HMEIOLIMXCS JaHHBIX, AHAJIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBAThH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yNibTaToOB; pellaTh KadyeCTBEHHbIC 3aJaud, TPEOyIolnue MPUMEHEHUS
3HAHWI U3 pa3HbIX Pa3JIejoB LIKOJBLHOTO Kypca (GU3HUKHU, a TAKKE WHTErpaluu
3HAHUI W3 JAPYrHX MNPEIMETOB €CTECTBEHHOHAy4YHOTO IMKJIA: BBICTPAWBATH
JIOTUYECKYIO LEMOYKY pPacCyKIEHUH C ONOpOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHUS;

[IPy 12 oBnajgeHue OpraHU3alMOHHBIMA U [O3HABATEIIbHBIMU YMEHUSMHU
CaMOCTOSITEJIbHOTO TPUOOPETEHUSI HOBBIX 3HAHHWM B MPOIECCE BBITTOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B
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TPYIIE C BBIMOJTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PadOTy

IpYNIbl, pPalUMOHAIBHO pACHpPENeisaTh NESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIeKBATHO OLIEHMBATh BKJIAJ KaXKJOTO M3 YYaCTHUKOB TPYMIbI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK O01. BeiOupare cmnocoObl pemieHus 3aaad  MpodecCHOHATbHON

NEeSATETPHOCTH MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddextuBHO B3ammomelcTBOBaTh M paboOTaTh B KOJJICKTUBE U

KOMAH/IE;

— IIK 1.5. BbINoAHAT, MOHTQX W NEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX
ceTell B COOTBETCTBHUHM C JIEUCTBYIOIIMMHU OTPACIEBBIMU CTaHIAPTAMH.

[lenpto gaHHOrO TOCOOWS SIBJISIETCS OKa3aHUE IMOMOIIL OOydYaromuMcs B
MTOJITOTOBKE M BBITIOJTHEHUH JJa00PAaTOPHBIX M MMPAKTHIESCKUX PadoT.

[locobue comepXUT oOmnucaHue JAOOPATOPHBIX U MPAKTUYECKUX pPadoT,
MPEIYCMOTPEHHBIX pabouell mporpaMMoON sl CHEIMATbHOCTEH TEXHOJIOTMYECKOTO
npoduisa. Kaxknas pabota comepkuT: HOMEp paOOThl, Ha3BaHUE W I1I€JIb PaOOTHI,
dbopMHupyeMbIe B TIPOIECCE BBHINIOJHEHUS pa0OTHl 3HAHUS W YMEHHUSA, KpaTKHUe
TEOPETUYECKUE CBEJCHMS, IEpeueHb HEOO0XOIUMOro O0OpYAOBaHUs, HOPSIOK
MPOBEJCHUST pabOThI, TaOIUIBI, TpadUKHU, KOHTPOJIbHBIE BOIpPOCHL. [l Oosblieit
YETKOCTHU TIOPSIOK MPOBEICHUST paOOTHI JaH B BUE OTACIbHBIX ITYHKTOB, B K&KIOM U3
KOTOPBIX MpeJIaraeTcsi mpoieaTh OJIHY BIIOJIHE OMPEACIEHHYIO ONEpaITuio.

[TpoBoaUTE JTaOOpaTOPHBIE U MPAKTUYECKUE 3AHITUSA 11€JIECO00PA3HO B MOPSIKE
M3yUYEHHsI TPOTPAMMHOTO MaTepHara.

B xone maGoparopHoit paboThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUia IO
TeXHUKEe 0€30MacCHOCTH, KOTOPHhIE YKa3aHbl B TAHHOM TTOCOOHH.



2. IlepeueHb Ja6opaTOPHBIX PadoT

Ne ni/m Tema padoTsi Koa-o
4acoB

1 HccnenoBanre IBMKEHUS TENa MO ICHCTBUEM MTOCTOSIHHOM 2
CHJTBIL.

2 N3ydenne coxpaHeHHs] MEXaHUYECKOW SHEPTUH TIPU 2
JIBMYKEHUU TeJa MOJ IeUCTBUEM CHII TSXKECTH U YIIPYTOCTH.

3 H3mepenue BiIaxHOCTH BO3yXa. 2

4 N3mepenne moBEpXHOCTHOTO HATSYKEHUS KUIAKOCTH. 2

5 N3yuenne 3axona Oma 1151 yyacTKa Lenu Ipu 2
[OCJIEOBATEIBHOM COEAMHEHUH TIPOBOJHUKOB.

6 N3yuenne 3axkoHa OMa Jj1s1 ydacTKa e Npy MapajijieIbHOM 2
COECIMHEHHUH ITPOBOIHUKOB.

7 Onpenenenue I/IC 1 BHYTpEHHETO COPOTUBJICHUS 2
MCTOYHHMKA HAIIPSHKEHUS.

8 Onpenenenre TeMIepaTypbl HUTH JaMITbl HAKAJTUBAHUS U 2
MOIIIHOCTH, TOTPEOJIIEMON JTaMIION

9 N3yueHue sBIEHUA 3IE€KTPOMArHUTHON UHAYKIIUH. 2

10 N3yuenune 3aBUCUMOCTH Teproia KoJieOaHUN HUTSHOTO 2
MasiTHUKA OT JJIMHBI HUTH.

11 N3yuyenue unteppepeHIinm cBeTa. 2

12 N3yuenue audpaximu cBera. 2

IlepeyeHb NpakTUYecKUX padoT
KoJu-Bo
Ne n/m Tema padoTbl
4acoB
1 EMKOCTHOE CONpPOTHBIEHHUE B 1IENH IIEPEMEHHOTO TOKA. 2
2 NHayKTUBHOE COMPOTUBIIEHUE B LIEMU IEPEMEHHOTO TOKA. 2







3. TpedoBanus Kk opopmiaeHnI0 0TUETA

OT1uér o mabopaTOpHON WM MpaKTUUYecKor paboTe odopmisieTcss B TETpaau
JUIsE Ta0OpaTOPHBIX W MPAKTHYECKUX padboT. OT4ET BKIIOYAET B CeOS paszielsbl,
OTpaXKaroIMe BCE ATAIbl BHITOIHEHUS paOOTHI:
odopmiIeHHE BBEICHUS;

® pPE3yJIbTAThl BBIIIOJHEHUE OIIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.
4. Kputepuu onleHMBaHUs J1a00PATOPHOH padoThI
Ne Kpurepun «5» «4» «3» «2»
n/n OLIEHKH (OTJIMYHO) (xopoio) (ynoBietB.) | (HeyaoOBJI.)
1. | Cpok BemmosiHeHus | B cpok B cpok B cpok [To3xe
3aaHus Cpoka
2. | KauectBO AkkypatHo, | AkkypatHO, HO | be3 ctapanus | HeOpexHo
oopMieHUs cTaparenbHO | 6e3 0coboro
paboThI B TETpaIu cTapaHus
3. | KauectBO KauectBenno | HexauectBenno | HeGpexxHo He
odopmiieHus (akkypaTHO, | (aKKypaTHO, HO BBITIOJTHEHBI
rpadukoB, TabmauI, | 6e3 omMoOOK) | ¢ OIIMOKAMH)
PUCYHKOB
4. | KauectBoO KauectBenno | HexauectBenno | HeGpexxHo He
odopmiieHus BBITIOJTHEHBI
pelIeHun
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM 1 [TonHbIM, [Tonnslii, ¢ Henonueiit, ¢ | He caenan
IPaMOTHOCTD) TPaMOTHBIN | HEOOJIBIITUMHU OIIHUOKAMHU
omuOKamMu
6. | OTBeTHl HA 100% 80% 50% Memnee 40%
BOTIPOCHI (00bEM)
7. | KauectBo oTBeTOB | Il0MIHBINM, [TonnsbIi, ¢ Hemnonneiit, ¢ | C rpyObiMu
Ha BOIPOCHI IPaMOTHBI | HEOOIBIITMMHU omuOKaMu OImuOKaMu
omuOKamMu
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5. lIpaBui1a TeXHUKH 0€30MIACHOCTH NIPH BHINOJTHEHHUH J1A00PATOPHBIX padoT
1. IlpuctynaTe K BBIIOJHEHHIO pa0OTBHl HENb3s 0€3 pa3pelleHus Y4YWTes,
HE00XOJAMMO TOYHO BBIIIOJIHATH €T0 YKa3aHUS.

2. Pasmemats npuOOps1, MaTepuaibl, 000pyI0BaHUE Ha CBOEM pabodyeM MeCTe TaKUM
00pa3oM, YTOOBI UCKITFOUYUTD UX MAJEHUE WU ONIPOKHIbIBAHUE.

3. llepen BblmosHEHHWEM pabOThl BHUMATENIBHO H3YYUTh €€ COAEpXKaHUEe U
[10CJICAOBATEILHOCTD JIEUCTBUM.

4. Bo BpeMs OIBITOB HE JOMYCKaTh MPEAENIbHBIX HAarpy30K HW3MEpPUTEIbHBIX
IpUOOPOB.

5. Ilpm mnoaAroToBke K OINBITAM HEOOXOAMMO IPOBEPUTH HCIPABHOCTh BCEX
KperuieHui B mpuOopax. He mpuxacaTbCsi M HE HAKIOHATBHCS K BpalllatoIIUMCS
YacTsIM YCTaHOBOK.

6. He octaBisaTh pabodee Mecto 0e3 pa3penieHus mpernoaaBarers.

7. IIpaBumna paboTbl CO CTEKISIHHBIM 000PYI0BAHUEM:

e [Ipu paboTe CO CTEKIIHHBIMA NMPUOOpaMu M MOCYJI0H, HY)KHO 0oOpamiaThCs C
HUMH aKKypaTHO U OCTOPOXKHO, YTOOBI PEJOTBPATUTH MOPE3BL;

® HE HCMOJIb30BaTh MPUOOPHI C OCTPHIMU TPAHSIMU, UJTU 3aKPHIBaTh UX CKOTUYEM;

® [IpU NPOBEACHUM ONBITOB CTEKJISHHBIE COCYZBI 3aKPEIUIATh B JANKE IITATHBA
OCTOPO’KHO;

e [Ipu COOpPKE CTEKIISIHHBIX NPUOOPOB CIIEAYET NPABUIBHO MOAOUPATH TUAMETPHI
CTEKJISIHHBIX U PE3MHOBBIX TPYOOK, a KOHI[bl TPYOOK CMauuMBaTh BOAOW WU
[IALIEPUHOM;

® BCTaBJIAs CTEKISHHYIO TPYOKY B MPOOKY, MOCIEIHIOI HYKHO OXBAaTHUTh, a HE
yIUpATh B JIAJIOHb;

® HEJb3sl UCMOJIb30BATh CTEKISHHYIO MOCYAy, UMEIOUIYI0 XOTS Obl HEOOJbIINE
TPEILUHBI;

® [IpU MOIKe MOCY Ibl HEOOXOIUMO MMOMHUTH, YTO CTEKJIO 00JaaeT XPYIKOCThIO,
JErKO JIOMAeTcsi W TPECKaeTcs NpH yAapax WM Pe3KOM HU3MEHEHUU
TEMIIEpaTyphl;

e cciM uMeeTcs XOTs Obl HeOoJblllasg yrpo3a paspblBa COCyAa, CIEIyeT
0043aTeNbHO OTPAUTh BCIO YCTAHOBKY 3alIUTHBIM 3KPAaHOM U3 OPrCTEKIA,
HanOoJjiee ONacHble YYacTKW — METaJUIMYEeCKOW CEeTKO, a paboTarth B
NPEeIOXPAHUTETBHBIX OUKaX.

8. IlpaBuia paboThl C HAarpeThIM 0OOPYIOBAHUEM:

® COCYJl C TOpsiYel >KMIKOCTBbIO HEJb3sl 3aKpbIBATh MPUTEPTON MPOOKOH 10 TeX
0P, ITOKA OH HE OCTBHIHET;

® [iepeHOCS TMPHUOOPHI C TOpSYEH >KUIKOCTHIO, CieayeT OpaTh HX pPyKamH,
3alUIIEHHBIMU TKAHbIO; €CIM COCYJ OOJIbIIONW, TO OZHOW PyKOM ero Haao
JIepKaTh 3a JIHO, a IPYTOi — 3a FOPJIBILIKO;

® HarpeBas XUJKOCTh B MPOOUPKE WIM KOJIOE, HE0OOXOAMMO Aep)KaTh UX Tak,
YTOOBI OTBEPCTUE MPOOUPKU MM TOPJIBIIIKO ObUIO HAIpPaBI€HO B CTOPOHY OT
ce0s 1 cocefielt o padore;
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HE TpOoraTh pyKaMH HarpeBaTeIbHbIe MPUOOPHI, €CIIM OHU HATPETHI 10 BHICOKOM
TEeMIIEPaTyphl.

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
UCIOJIb30BaTh MPOBOAHUKUA C M3HONICHHOW U30JSIMEd UM BBIKIIOYATENN
OTKPBITOTO TUNA (MpY HANpsiKEHUU BhIie 42 B);

MOJIKJIIOYATh AJEKTPUUECKYIO LIeTlh K UCTOUHUKY TOKa B MOCJEIHIO OYepeb,
Korja e€ cOopka 3aKOHYCHa;

COOpaHHYIO LEMb BKJIIOYATh TOJIbKO IIOCJIE€ MPOBEPKH M C pa3perieHUs
npenofaBatens. Hanuuue HampsokeHHs B LIETIH MOXHO TMPOBEPSTH TOJBKO
npeIHa3HaYeHHBIMU JJIs ATOTO MPUOOpaMHU WIIH YKA3aTeISIMU HATIPSKCHHS,;

HE TMPHUKACAThCS K HAXOIIIMIMMCA TIOJ HaNpsHDKCHHEM DSJEMEHTaM IIemH,
JTUIIEHHBIMUA U30JISLINY;

HE MPOM3BOAMT IEPECOCAVHEHUNM B LMW W CMEHY MpEeJOXpaHUTENeH 10
OTKJIFOUEHUS] UCTOYHUKA AIEKTPONUTAHNUSA, & B LEISX DJIEKTPUIESCKUX MAIIHH U
710 TIOJTHOM OCTAHOBKH SIKOPSI HJIM pOTOpa MAILIUHBL,

HE TIPHKAcaThCsl K KOPIMYCY CTAIlMOHAPHOTO »SJIEKTPOOOOpYAOBaHUS U K
3a)KUMaM JIa)Ke OTKIIFOUEHHBIX KOHIEHCATOPOB;

MOJIb30BATHCS AJIEKTPOUHCTPYMEHTAMU C U30JIUPYIOIIMMH PyYKaMU;

Ul TIPUCOEIMHEHUS] MOTpeOUTENel K CEeTH MPUMEHSTh IITENCEIbHbIE
COCTUHCHHS, MOJIb30BATHCS pO3eTKamu, THE3TAMH, 3KUMaMH,
BBIKJTFOYATEIISIMU C HE BBICTYNAIOIIMMHI KOHTAKTHBIMH TOBEPXHOCTSIMH;
AJIEKTpOHArpeBaTeNbHbIe TPUOOPHI CIEAyeT BKIIOYATh TOJBKO B CETh
YKa3aHHOTO B HMX MAaCMOpTe HANPSHKCHHS, TIATENBHO CJels MPU ITOM 3a
UCIPAaBHOCTBIO COETUHUTENbHBIX IPOBOIOB U MIIOTHOCTHIO KOHTAKTOB;

HEJIb3sl TEPEHOCUTh DSJIEKTPOHArpeBaTeibHble MPUOOPHI BO BKIIOUEHHOM
COCTOSIHUH;

nepen dKCIuTyaTaluell HarpeBaTelbHbIX MPUOOPOB HYKHO yOpaTh ¢ pabouero
MeCTa JIETKOBOCIIJIAMEHSIFOIIMECS MaTEPHAIbl U TOPIOYHE KHUIAKOCTH;

Ha MJIUTKU C OTKPBITON CIIUPATIBbI0 HE CTOUT CTaBUTHh METAINTMUECKYIO TIOCYY,
TaK KaKk BO3MOXXHO KOpPOTKOE 3aMblKaHHE Mpu AePopMaluul CHHpaIH; s
MOJIy4YeHUs1 Tropsyell BOJbl Oe30MacHee IMOJIb30BaThCS  ANEKTPUUECKUM
YalHUKOM;

O0OHapyX1B HEHUCIIPABHOCTh B AIEKTPUUYECKOM YCTPOMCTBE, HAXOAAIIEMCS MO
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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® IIpU CIy4ailHOH MOJIOMKE MpUOOpa W pazIuBe PTYTH HEMEIJICHHO COOOLIUTH
IPernoaBaTesio U MOKUHYTh omelieHue. Hemb3st cobupars pTyTh pyKamH.
6. JIABOPATOPHBIE PABOTbBI

JIABOPATOPHAS PABOTA Nel

Hazeanue naoopamopnoii paoomwr. «Hccienopanue JABUKEHUSI Tejaa IO/

AefiCTBHEM MOCTOSTHHOM CHJIBDY.

Ileny padomei: wccnenoBaTth ABWKEHUE TeNa MOJ JEWCTBHEM CHUJI YIPYTOCTH U
TPEHUSL.
Obopyoosanue: nuHAMOMETpP C GUKCATOPOM, TPHOOMETP.
PesyabTarnl:
Dopmupyemoie I71eMeHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— IIK 1.5. BbINmoAHAT, MOHTQX W TEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX

CeTel B COOTBETCTBHUH C JICHCTBYIOIUMH OTPACIICBBIMH CTaHIAPTAMM,
Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, ITPG 10;

— IIPy 07, ITPy 08, ITPy 09, TPy 12.

Ilo okoHuanuu pabomvl oOyuarowulicss OO0JCeH YMems. TUIAHUPOBATH H
BBITIOJIHATh HM3MEPEHUS PA3IMYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu (IMHAMOMETP,
U3MEpHUTENbHAsT  JIMHEWKa), OOBACHATh HAONIOaeMbIe SIBICHUSA, TPOU3BOJIUTH
MaTEeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTOopHas  (usnueckas BeJIWYWHA, SIBISIONIASCA  MEpOi
WHTEHCUBHOCTU BO3JIEUCTBHUSA, OKa3bIBAEMOIO HAa JAHHYIO YacCTHIy CO CTOPOHBI
OPYTUX TEN WIH MOJIEH.

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

Cuia Kak BEKTOpHasl BEJIMYMHA XapaKTepU3yeTCs MOJyJIEM, HalpaBiICHUEM U
«TOUYKOW» TpUIOKEeHUs Cibl. [IpuiiokeHHass K MAaCCUBHOMY TeJIy CHUJa SIBISETCS
MPUYNHON M3MEHEHUS €ro CKOPOCTH WUIM BO3HUKHOBEHHUS B HEM nedopmanmii. Cuia
TPEHUSI U CUJIa YIIPYTOCTH BBI3bIBAIOT TAKUE N3MEHEHUSI.

Cuna mpenus — CcwWIa, BO3HHUKAIONas TPU OTHOCUTEIBHOM JIBUXKEHUU
TBEPABIX TEA W MPOTUBOJACHCTBYIOIIAsE ATOMY ABWKEHUIO. Cuia TpPEeHUS HMEET
ANEKTPOMArHUTHYIO  OPUPOAY,  SIBISACH ~ MAKpPOCKOMUYECKHM  IMPOSIBICHUEM
MEXMOJICKYJIIPHOTO ~ B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
DICKTPUYSCKUX 3apsOB, KOTOPBIMH OOJIaJIal0T YaCTHIIBI, BXOJSIIHE B COCTaB
aTOMOB. BEKTOp CHIIbl TpEHUS HAMpPaBJIEH MPOTUBOMOJIOAKHO BEKTOPY CKOPOCTH.

Paznuuarot nBa BUIa CUJI TPEHUS:
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1) TpeHue npu cyxux NOBEPXHOCTAX TBEPBIX TEI;
2) TpeHHE O KUAKOCTh UJIH ra3.

[lepBbiii BUJ Ha3bIBAlOT CyXUM TpPEHHEM (CHJIa TPEHUs IOKOsl, Cuja TPEHHUs
CKOJIbJKEHUS], CUJIa TPEHUS KaUeHMs), @ BTOPOU — BA3KUM TPEHHUEM.

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

Cuna TpeHus INOKOsS paBHA IO MOIYJIIO BHEIIHEH

CUJIE, HAIIPABJIICHHOW MO KacaTeJbHOM K IMOBEPXHOCTH 2 F
o =
% [ {

CONPUKOCHOBCHMUS TCJI, H Hpg:[PIBOHOJ'IO)KHa el mo fm Pz o EEEm—

HAIPAaBJICHUIO: Fog == F

Cuna mpenus  CKOMbdCEHUs BOZHUKAET MPH
CKOJIE)KEHUH OJHOTO Tejla OTHOCHTENbHO apyroro. Cuia TPeHHS CKOJIbKCHHMS
HAIpaBlIcHA IIPOTHBOIIOIOKHO CKOPOCTH JABMKEHHS Tena. MOXyNb CHIIBI TPEHHS
CKOJIE)KEHHs MOYTH HE 3aBHCHUT OT CKOPOCTH JBIKEHHS M HPHUOIU3MTENLHO pPaBeH
MaKCHMaJIbHOMY 3HAYECHHIO CHJIBI TPEHUS TIOKOS.

Cuna mpenus Kauewus HAIpaBjeHA HPOTUBOINOJIOKHO CKOPOCTH JBUKECHHS
tena. Cuila TpeHUs KadyeHUs BO MHOTO pa3 MEHBIIE CHJIbI TPEHHS CKOJIbKCHHS.
[To>TOMy B TEXHMKE JJI YMEHBLIEHHS CHII TPEHHMS HPHUMEHAIOT Koleca H

IAPUKOIIOAITUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HHUKAWOIIAs Mpu aAepopmanuu Tena MU

MPOTUBOJEHCTBYIOIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMAarHUTHYIO IpUpPOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM IPOSIBJIEHUEM MEXKMOJIEKYISIPHOTO

B3aMMO/JICHCTBUS. Cuita YIPYTOCTH HalnpasJjeHa

IIPOTUBOIIOJIOKHO CMEILEHHUIO, NIEPIICHINUKYJIIPHO

ITIOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIMPaBJICHUIO CMELIECHUS MOJIEKYIL.

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

ITo TpeTbemy 3akOoHY HbrOTOHA cuiia 1aBi€HUs U CUJIa PEAKLUUA OIIOPBI PABHBI

10 MOJIYJIFO ¥ IPOTUBOIIOJIOKHBI 110 HANPABJICHUIO: F=-N
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOIOPLUHUOHAIEH CUJIE PEAKLIUU

OIOPBI: Rasd

I'peueckoii OykBoii # 0603HaueH KO>(P(HULIUEHT NPONOPLUUOHAILHOCTH,
Ha3bIBAEMBIN KOI(DPHUITUESHTOM TPEHUSI.
Monynb CHIIBI TPEHHSI CKOJIBKEHHS, KaK ¥ MOJYJIb MaKCUMAaJbHOW CHIIbI

TPEHHUsI IOKOS1, IPOIIOPLIMOHAIIEH MOYJIIO CUJIbI PEAKI[UU OTIOPBI: P = 1Y

Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CUJIOM TPEHHsS CKOJBXEHUS WU CUJIOM HOPMAJIBHOM pPEaKLUHU OIOpbI, II0
KOTOPOU CKOJIB3UT JAHHOE TEJO B 3aKOHE CYXOI'0 TPEHUS.

My M
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3naueHue kKod((UIMEHTa TPEHUS CKOJIBXKEHHs 3aBUCUT OT Marepuaia
TPYILIUXCS APYT O APyTa TeJ U KayecTBa 00pabOTKH MX MOBEPXHOCTEH.

Kak mpaBwno, #< 1, W IuMmb a8 TIIagKMX M COBEPUIEHHO HYHCTBIX
IIOBEPXHOCTEN MeTaLIoB <> 1,

X0/l PABOTHBI

IIpogpeccuonanvro-opuenmuposannvie 3a0aHUA:

1. PaccMOTpeTh IKaJIbl U3MEPUTENBHBIX IPUOOPOB, ONPEIETUTH LIEHY JCICHUS.

2. IlpoBepuTh, 3aBUCHUT JIM CHJIAa TPEeHHUs OT IUIOMAAH TOBEPXHOCTH
COTPUKOCHOBEHUSA TeN, JJs O3TOT0 TMOJIOKHTh OpYyCOK Ha TOPU30HTAIBHO
pacMoJIOKEHHYI0 JIOCKY TpaHbl0 C CaMOM OOJBIION TIUIOHIAbI0 TOBEPXHOCTH.
[IpukpenuB K OpycKy AMHAMOMETp, IUIABHO YBEIUYHMBATH CHUILY, HAMPABICHHYIO
BJIOJIb ITOBEPXHOCTH JIOCKH, M 3aMETUTh MAKCHUMAJIbHOE 3HAYECHHE CUJIBI TPEHHUS
MOKOsI. 3aTe€M IMOCTaBUTh TOT K€ OPYCOK Ha APYTyl0 IpaHb C MEHBIIEH IUIOIMIAbIO
ITIOBEPXHOCTU ¥ BHOBb U3MEPUTHh MAKCUMAIbHOE 3HAYEHUE CUJIBI TPEHUS ITOKOSI.

A
—

T —

3. TloBTOpHB TakuWe >X€ HW3MEpPEHUs TMPU PABHOMEPHOM JBHKCHHH OpycKa II0
MOBEPXHOCTU JOCKH, ONPENEIUTh BEIUYUHY CUJIbI TPEHUS CKOJBXKEHHUS, a TaKXKe
3aBUCUT JIM 3Ta CUJIa OT TUIOLIA MOBEPXHOCTH COIPUKOCHOBEHUS TEJL.

4. IlpuBectu OpyCOK B YCKOPEHHOE IBH)KEHUE, NEHUCTBYS HAa HEro CUJIOW, OOJbllen
MOJIYJISL CUJIbI TPEHUS CKOJIbKEHUs. M3MepuTh MOayb 3TOM CUJIbI (CHIIBI YIPYTOCTH).
5. Msmeputh maccy Opycka.

6. 1o mosy4yeHHBIM TaHHBIM BBIUYMCIUTH MOYJIb MAaKCUMAJIbHOTO YCKOPEHHsI Opycka

Fynp B Fmp _

m

o opmylie a =
7. Onpenenutb KO3)PUIUEHT TPEHUS CKOJIbKEHUS, UCTIONb3Ys (POPMYITY Fop ~HV

8. IlocraButh Ha MEpBBIA OPYCOK BTOPOM TakKoil kK€, YBEIUYUB TEM CaMbIM CHUIIY,
MEPIEHANKYJIIPHYIO IOBEPXHOCTH CONTPUKOCHOBEHUS TEJIA U CTOJIA (CUJjIa JaBJICHUS).
N3mepuTh MaKCUMAJIBbHYIO CHIIy TpeHUs MoKos. Ompenenutb 3aBHCHT JIU
MaKCUMaJIbHOE 3HAYEHHE MOLYJISI CUJIbl TPEHUS NTOKOS OT CHJIbI JABJICHUS.

= ) [/
> WA S0 -

I I il ‘m

10. JlaHHBIEC ONMBITOB U PACUETOB 3aMUCATh B TAOJIHUILY:
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Cuia

No E E Macca | Moayas | Kodppuuuent
3 R R Fyup, | P, | N, | Opycka | yckopenus TpeHus
OIIBITA | nokos, CKOJIb/KEHHS1 5 ve 2
H H H H| H| mykr a, M/c CKOJIbKEHUSA N

10. CpaBHUTH pe3yNbTaThl U3BMEPEHUI U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
UTO HA3bIBAIOT CUJION TPEHUS U CUJION YIIPYroctu?
Kaxkue BHUIbI CHIIBI TPEHUS pa3InyaroT?
Kax onpenenuTs cuily TpeHHsI CKOJIbKEHNA?
[lokazatb Ha pPHUCYHKE HAIPABICHUE BCEX CHWJI JACHCTBYIOIIMX Ha TEIO,
HaxXOASIIETOCs HAa MOBEPXHOCTH CTOJIA.
5. Kakoe BnusiHuEe OKa3bIBAET CUJIa TPEHUS HA TeMa (MPUBECTH MPUMEPHI).

Hwnh e

JIABOPATOPHAS PABOTA Ne2

Ha3zeanue naoopamopmnoit padoomer: «V3ydyeHHe COXpaHEHHS MeXaHHUYECKOH

JHEPTrUM NPH IBUKEHUH TeJIa MO JeiiCTBHEM CHJI TAXKECTH U YIIPYTrOCTH.
ILlens pabomwl: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.
Obopyooeanue: nuHamMoMeTp ¢ (HPUKCATOPOM, IITATUB, U3MEpPUTEIbHAS JIUHEHKA, 2

rpy3a mo 100 rp.

PesyabTarsbi:
Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvro-opuenmuposanmnoe
cooepoicanue).

— [IK 1.5. BpINOJHATP MOHTaX W NEPBUYHYI0 HWHCTAUIALMIO KOMIBIOTEPHBIX

ceTel B COOTBETCTBUU C JEUCTBYIOIUMU OTPACIEBbIMU CTaHIapTaAMU;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITPG 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomel obyuarOwulics OO0NXHCEH YMemyb: IUIAHUPOBaTh U
BBITIOJIHATh HM3MEPCHUS PA3IMYHBIMH H3MEPUTEIBHBIMU TIpUOOpaMul (IMHAMOMETD,
M3MepUTeNIbHAsl JIMHEWKa), OOBSCHATH HaOJo/aeMble  SIBICHMS, IPOU3BOJUTH
MaTeMaTU4YeCKyr0 00paboTKy pe3yJIbTaTOB KCIIEPUMEHTA.
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Teopus
DHeprusi — 370 (u3NUecKas BEJIMYMHA, XapaKTepU3yromas CrocoOOHOCTh Tela
coBepmiuTh padoty. O6o3nauenne — E. Eqununa usmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.
B mexaHuKke paccMaTpuBaIOTCA CIEAYIOIINE BUABI SHEPTUU:

m-02

1) kunetnueckas sHeprusi: E= ———,

2
r7ie m — Macca Tela, L — CKOpOCTh Tela.
DTO 3HEprus, KOTOPOH Tesio 00J1aaeT BCJICICTBUE CBOETO IBUKEHUS.
2) nmoTeHIMaIbHas SHEPrus Tena, moAHsToro Haa 3emueii: E=mgh, rme m — macca
Tena, g = 9,8 M/c?> —yckopeHHe cBOOOJHOIO HajeHMsi, h — BbICOTA Haj HYJEBBIM
YPOBHEM.
OTol sHeprued Teno o0JagaeT BCIEJACTBHE CBOETO IMOJOXKEHUS OTHOCUTEIBHO
3eMn.

Takum 00pa3zoM, MeXaHUUECKas SHEPTHUS TeJla CKIAbIBACTCS U3 KHHETUUECKOM
U IOTECHIIHAJILHOM.

[loTeHumanbHasi JHEPTUsl XapaKTepU3yeT B3aUMOJCUCTBYIOIIUE Tea, a
KUHETUYEeCKasi dHepTrusi — ABWXKylIuecs Tena. M moTeHnuanbHas, 1 KHHETUYECKas
SHEPrUsl M3MEHAIOTCS TOJBKO B PE3YyJbTaTe€ TaKOTO B3aWMMOACHCTBUA TEJ, IIpHU
KOTOPOM JICHCTBYIOIIIKE Ha T€Ja CHIIBI COBEPIIAIOT padOTy, OTINYHYIO OT HYJIA.

OnHMM W3 OCHOBHBIX 3aKOHOB MEXAaHMKM SIBJISICTCS 3aKOH COXpPaHEHUS
MEXaHUYECKON SHEPTHUH.

Ecan HeckonbKO Tel B3aUMOJEHCTBYIOT MEXIYy COOOM TOJBKO CHJIAMH
TSATOTEHUS U CUJIAMM YIIPYTOCTU M HUKAKWE BHEITHUE CUJIbI HA HUX HE AEHCTBYIOT, TO
MpH JIFOOBIX B3aUMOJICUCTBUAX TeJI paboTa CHJI YIPYTrOCTH WUJIM CHJI TATOTEHUSI paBHA
M3MEHECHUIO TOTEHIIMAIbHOM SHEPTUU TeJ, B3STOMY C MPOTHUBOIMOIOXHBIM 3HAKOM:
A= _':Epz - Epl)

Bwmecte ¢ TeM no TeopemMe 0 KWHETHYECKOU PHEpTrun paboTa TeX K€ CUJI paBHA

W3MEHEHUIO KHHETUYECKOU YHEPTUU: A=Eq _Eﬂ.

N3 cpaBHEHHs BbIIIE NPUBEICHHBIX PABEHCTB BHUAHO, 4YTO HW3MEHEHHE
KMHETUYECKOW SHEpPruM Tel B 3aMKHYTOM CHUCTEME pPAaBHO IO aOCOJIIOTHOMY
3HAYEHUIO WU3MEHEHUIO NMOTEHUNUAIBHOW YHEPTUM CUCTEMBI TEJI U MPOTHUBOMOJIOKHO

eMy 10 3HaKY: B~ By = Ep B iy et En s Ea tEn

N3 3TOrO crienyer, 4To CyMMa KHHETUYECKON M MOTEHIMAIIBHOW SHEPTUU TET,
COCTABJIAIONIUX 3aMKHYTYIO CUCTEMY U B3aUMOJIEHCTBYIOIIMX MEXTY COOOM CUIIaMU
TSATOTEHUS W CWIAMU YIPY TOCTH, OCTA€TCA TIOCTOSIHHOW. OTO YTBEPKICHUE
Ha3bIBAETCA 3aKOHOM COXPAHEHMS SHEPTUH B MEXAaHUYECKUX MPOoIeccax.

3axon coxpaneHus 3Hepeuu — TPU JIFOOBIX MPOIECcaX, MPOUCXOMSIINX B
CUCTEME TMPH HEU3MEHHBIX BHEIIHUX YCJIOBHUAX, €€ IOJHAs DHEPrusi OCTACTCSA
MOCTOSIHHOM.

CyMMa KMHETHYECKON M TOTEHIMAJIbHON HEPTUM TEJl HA3bIBAETCS IMOJHOU
MEXAHUYECKOW SHEPTUECH.

17



Jns MOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAaHECHUSI DHEPrUUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHA MEXAHUYECKas YHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIINX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEU3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTAaHOBJEHUU (aKTa COXpAHEHHS IOJHOW MEXaHMYEeCKOW HHEpruu, HO U B
YCTAHOBJIEHHUH  BO3MOYKHOCTH  B3aMMHBIX  MPEBPAIICHUNA  KUHETUYECKOW U
NOTEHIUAIBHOW YHEPTUM TEJ B PAaBHOM KOJIMYECTBEHHOW MEPE MPU B3aUMOJICHCTBUH
Tell.

3aK0H COXpaHEHUS YHEPTUHU PACKPHIBACT (PU3NUECKUNA CMBICI MIOHATHS PAOOTHI.

PaGota cun TATOTEHHWS W CHUJ yOPYrOCTH, C OJHOM CTOPOHBI, paBHA
YBEIIMYEHUID KUHETHYECKOW DSHEPTUM, a C APYrOM CTOPOHBI, — YMEHBIIECHUIO
MOTECHIIUAIBHOW YHEPTUU TEIL.

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

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKON SHEPIUH B MPOLECCAX C YYaCTUEM
CUJI YIIPYTOCTH WU TPABUTALMOHHBIX CUJI SABJSETCA OJHUM M3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAHME HTOTO 3aKOHA YINPOUIAET PEUICHWE MHOTHX 3a]ay, MMEIOLIUX
OOJIBIIIOE 3HAYEHHE B MPAKTHUECKOM KU3HH.

Mexanudeckoe ABMKEHUE HUKOTJA HE UcUe3aeT O0ECCIeIHO U HUKOT/Ia OHO HE
BO3HHKAET caMo co0oii. Bo BpeMst TOpMOKeHHs aBTOMOOMIISI IIPOU30IILIO HArPEBaHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIA U acdanbTa. ClaeaoBaTesnbHO, B PE3ybTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MPEBPATUIIACH BO BHYTPEHHIOIO SHEPTUIO TETJIOBOTO JIBUKEHHS MOJIEKYIL.

[Ipn 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE3aET, a TOJIBKO MPEBPAILAETCA U3 OJHON (POPMBI B APYTYIO.

[TockonMbKYy CHIIBI TPEHHSI UCKJIIOUUTH MOJHOCTBIO HE BO3MOXHO, TO M 3aKOH
COXPaHEHHs] MEXaHMYECKOW SHEPTUM BBIIOJHSAECTCS B PEAJbHBIX CHUCTEMAX JMUIIb
MPUOJIMKEHHO MPU YCIIOBUU, YTO CHJIBI TPEHUS MaJIbl U UMU MOKHO TIPeHEOpeyb.

X0 PABOTHI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTMHEHKU.
2. 3aKpenuTh TMHAMOMETP Ha ILITAaTUBE.
3. YcraHoBUTH (DUKCATOP y OTPAHUYHMTENBHOW CKOOBI, PAaCTAHYTh NPYXKUHY C
cwioit = 3,3 H, 3aTteM MeIJIEeHHO BEPHYTh B UCXOJHOE MOJIOKEHUE.
4 VI3MepuTh JIMHEUKOHN JJIMHY NPY>KUHBI X1.
5. IlpukpenuTh rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3MEPUTH MAKCUMAJIBHYIO CHIIY YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPY3ax X2.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
NpyKUHbL. I3MEpUTH CUITy YIIPYTOCTH MPYKUHBI.
8. OmnpenenuTh yATUHEHUE IPYKUHBI AX = X2 — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
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10. Ompenenuth U3MEHEHHWE TMOTCHIMATBHOW OJHEPTHH TPYXUHBI TpH €€

pacTspkeHud 1o popmyne AE,, = —=.

2
11.0npenennth U3MEHEHUE MOTEHUMAIBHON 3HEPIUH IPY30B MPU UX MEpEMENICHUN
no ¢popmyne AE,,=mgh.
12. Pe3ynbTaThl BcEX U3MEPEHUI M BBIUUCICHUN 3anKcaTh B TaOJIHILY:

2 . o ; HN3menenue
e w
o 2 JIAMHA NPYRKHHBI gé s = = U NOTEHIHAJbHOI
E E; EE “éi 235 YHEPruu
» = =
= - | o= = == Yo | =L =HE
< -« 'S = > = - -
S SE| === = 2| = ¥ 22 02X | % = & 3 s
= o = Z
- g c2 gl 2o s X2 2 Sa | 28 2895
s 508 = 55| » & = > 2 =y =¥
= a > 2 ™ = = = = =

13.CpaBHUTH pe3yabTaThl USMEPEHUM U CIeJaTh BBIBO/I.

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

JIABOPATOPHAS PABOTA Ne3

Haszeanue nadbopamopnoii pabomeui: «A3MepeHne BJAKHOCTH BO3TYXa».

Ilenv pabomor: HAyYUTHCSI OMBITHBIM TYTEM OMNPENEIsITh OTHOCUTEIHHYIO
BJIQKHOCTh BO3/1yXa.

Oobopyoosanue: TEPMOMETpP, BOJA WM JUITWIOBBIA d(hUP, TCUXPOMETP,
0apoTepMOTUTPOMETp, ICUXOMETpUUEcKas TabIuIa.

Pe3yabTartshi:

Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— [IK 1.5. BpINOJHATP MOHTaX W NEPBUYHYI0 HWHCTAUIALMIO KOMIBIOTEPHBIX

ceTell B COOTBETCTBUU C JEUCTBYIOIIUMHU OTPACIEBBIMU CTAHIAPTaAMU;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, I1P6 10;

— IIPy 07, ITPy 08,ITPy 09, ITPy 12.

Ilo okonuanuu pabomwvl obOyyaOWULICA OO0AMCEH YMemb. TUIAHUPOBATh U

BBITIOJIHATh AKCIEPUMEHTHI C TOMOIIBIO PA3JIMYHBIX HM3MEPUTEIIbHBIX MPUOOpPOB
(mcuxpomerp, 6ApOTEPMOTUTPOMETP), TOJIB30BATHCS MCUXOMETPHUUECKON TaOJIHIIeH;
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pemaTh 3a/Ja4d Ha OMPECIICHNE OTHOCUTEIIbHON BJIAXKHOCTH BO3yXa, OOBICHSTH
M3MEHEHHE arperaTHhIX COCTOSHUI BEIIECTBA.
Teopus

B armocdepe 3emnn Bcerma coneprkarcs BojAsHbIC maphl. VX comepxkaHue B
BO3JIyXE XapaKTepu3yeTcsi aOCOIIOTHON M OTHOCUTEIIBHON BJIIAXKHOCTBIO.

AGCOMOTHAs BIAXHOCTh (f.) ONpENEIseTcs Maccod BOAAHOro mapa B 1 w3
BO3/yXa, T.€. INIOTHOCTBIO BOJSIHOTO Tapa.

AOCOIOTHYIO BJIQXKHOCTh MOYKHO OTIIPEICIIUTH 0 TEMIIepaType — TeMIiepaType,
Ipyd KOTOPOWM Tap, HAXOJAIIMICA B BO3JyXE, CTAHOBUTCS HACBHIIICHHBIM.
TemnepaTypy TOUKH POCHI OINPEACISIIOT C IOMOILBIO TUTPOMETPA, a 3aTeM IO
tabnuue "/laénenue HacwblueHHbIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax" HaxoAsT COOTBETCTBYIOIIYIO TEMIIEPAType TOUKU POCHI IIJIOTHOCTb.
HaiinenHast aoTHOCTh M €CTh a0COMIOTHAS BIQXKHOCTh OKPY’KAIOIIEr0 BO3yXa.

OTHOCUTENbHAS BIIAXKHOCTH () TOKA3bIBAET, CKOJIBKO IMPOLEHTOB COCTABIISET
a0CoJIIOTHAs BJIAXKHOCTh OT IJIOTHOCTH p,BOASHOIO Tapa, HACBIIMIAIOIIEIO BO3IYX
p, *100%

IIpY JAHHOM TeMIleparype: @ = >
XOJA PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMoTpeTh nncuxpomeTp U 0apoTEPMOTUTPOMETP U ONPEACIIUTD IIKATY JEACHUS
pruOOPOB.
[TcuxpomerTp: baporepmorurpomerp:

K\ HUIKkge W'(' betconoe

475[)

0 L
(e \ amM, dﬂ e
L ( ek
50 g S50 "-‘1;-
cr
’ W

2. TlpoBeputh HaaM4Me BOJBI B CTAKAHUMKE TMCHUXPOMETP M MPU HEOOXOIAMMOCTH
JIOJIUTD €€.

3. OmnpenenuTth TeMIepaTypy Cyxoro TepMOMeTpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmpenenuTh OTHOCHUTENIBHYIO BIQKHOCTh, IMOJB3YACh ICUXPOMETPUUYECKOM
Ta0IUIeH.

6. OnpenenuTh OTHOCUTEIBHYIO BIAXKHOCTH IO 0apOTEPMOTUTPOMETPY.
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7. Ucnonb3ys Ttabmuuy “/laéneHue HacvlyyeHHbIX NAPO8 U UX NIOMHOCMb NpU
PA3IUYHbIX memnepamypax', onpeaeanTb TNIOTHOCTh HACBHIIIEHHOTO BOJISIHOTO IMapa
(mpu Temmiepatype tey).

_ P,
8. Onpenenuth aOCOMIOTHYIO BIAKHOCTD 10 hopMyse p = 100% °
0
9. Pe3synbTarhl U3MEpeHUH 3amucaTh B TAOIHILY:
IToxa3zanue Pa3nocth OTHocHureb- OtHocurenan- | IlmoTHOCTL | AOCOJIIOT-
TepMoOMeTpa MoKAa3aHuii Hasl Hasl BJIAKHOCTh | HACBLIIIEH- | HASBJIAK-
CyX0ro | cMo4e | TepMOMETPOB BJIAJKHOCThH BO3yXa Mo HOTI'0 1apa, | HOCThp, %
t1, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMoOrur- — "
to, °C ICUXPOMETPY pometpy ¢, % B
0, %
10. CpaBHUTH pe3ynbTaThl U CACIATH BHIBOI.
KOHTPOJIBHBIE BOITPOCHI:

I. Yro Ha3zpiBaeTcs ucnapeHuem, KoHjeHcanuein? Ilouemy npu ucnapeHUu
TeMIepaTypa KUJIKOCTH OHMXKAETCS?

2. Kako¥li map Ha3bIBaIOT HACHIIEHHBIM? Kak MepeBecTH HEHACHIILICHHBIA Hap B
COCTOSIHUE HACBIILICHUS?

3. M300pa3uTh Ha PUCYHKE JIUHAMHUYECKOE PABHOBECHE MEXKIY IMapoM U
KUJKOCTHIO.

4. Tloyemy mOKa3aHUsSI BIAXHOIO TEPMOMETpA TICUXPOMETpa MEHBIIIE
MoKazaHu cyxoro TtTepmomerpa? Ilpm KakoM yCIOBHM Pa3HOCTh NOKA3aHUU
TepMOMETpa HauboJIbIIas?

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

6. Uto HazbiBatoT TOukoM pockl? [Ipu kakoil TemmnepaType BBIIAJET poca, ecliu
JaBjieHUE BOAsIHOTO napa B Bo3ayxe 1706 Ila.

7. [ToueMy mocie xapkoro JaHs poca ObiBaeT 6ojee oOmIbHA?

JIABOPATOPHAS PABOTA Ne4

Ha3zeanue nabopamopnoit pabomor: «3MepeHne NMOBEPXHOCTHOT0 HATSKEHUS!
SKMIKOCTH.

ILlens pabomor: HayIUTHCS OMPENLTATH KOAPOUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS
Pa3TUYHBIMH CTIOCOOAMH.

Oobopyoosanue: Becbl C pa3HOBECAMU, IITaTUB, IITAHTCHUUPKYJb, JUHEHKA
U3MEpUTEeIbHAsI, KoJ0a KOHWYECKas, CTaKkaH, CTakaH C BOJOW, BOpPOHKaA
KOHycooOpa3Has Wiu OopeTKa ¢ KpaHoM, TpyOKa pe3uHoBas ¢ KPaHOM U
CTEKJIITHHBIM HAaKOHEYHUKOM JHaMETpoM 3—4 MM, COCyd C BOJOW,
KamuJuIsipHas Tpyoka.

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

— IIK 1.5. BbINOAHAT, MOHTQX W NEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX

ceTell B COOTBETCTBUHM C JIEHCTBYIOIIMMHU OTPACIEBBIMU CTAaHIAPTAMU;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIPG 06, I1P6 07, I1P6 10;

— IIPy 07, ITPy 08, ITPy 09, TPy 12.

Ilo oxonuanuu pabomwvl obyuarowulics 001x#ceH ymemyb: TUIAHUPOBATh U
BBITIOJIHATh ~ DKCIIEPUMEHTHI 10  ONPEJCICHUIO TOBEPXHOCTHOTO  HATSHKCHHUS
BOJIbL, IPUMEHSTh TMOJIYYCHHbIC 3HAHUS MO (U3UKE JJIT OOBSICHEHHS HAOIIOAEMBbIX
SBJICHUI, TPOU3BOJUTH MaTEMaTHUYECKyl0 OOpabOTKy TOJYyYEHHBIX pPE3yJbTaTOB
AKCIIEPUMEHTA U MOTPEITHOCTEN U3MEPEHUSI.

Teopus

Monekynabl TOBEPXHOCTHOTO  CIOSL  SKUJKOCTH  00JIaIal0T  HU30BITKOM
MOTEHIIUATLHON SHEPTUU M0 CPABHEHUIO C SHEPTUEH MOJIEKYII, HAXOSAIIUXCSl BHYTpU
xuakoctu. Kak u nrobasi MexaHudeckasi CUCTEMa, TOBEPXHOCTHBINA CIIOM >KUJKOCTH
CTPEMUTCS] YMEHBIIUTH CBOIO MOTEHIIMATIBHYIO SHEPTHIO. 32 CUET YMEHBIIICHUS TON
HSHEPTUU MOJIEKYJISIPHBIE CHIIBI — CHJIbI TTOBEPXHOCTHOTO HATSXKEHUSI — COBEPILIAIOT
paboTy A, cokpamas IUIOIAAb,  CBOOOJHOHM IMOBEPXHOCTH JKHIKOCTH S Ha
BenmuuuHy AS: A =6AS.

KoagduurenT nponopuuoHaIbHOCTH 6  Has3bIBaeTcs KO3 UIMEeHTOM
MMOBEPXHOCTHOTO HATSHKCHUS JAHHOU KXUAKOCTH. V3 mpuBeaeHHOW BBIMIE (HOPMYJIBI
BHJIHO, YTO OH YHCJICHHO PaBEH CHJIC TIOBEPXHOCTHOTO HaTshKeHUs F, neiicTByromeit
Ha CAWHWIYY JJIMHBI JIMHUM, OTPAaHUYHMBAIONIEH KaKyr-IHOO dYacTh CBOOOIHOM
MMOBEPXHOCTH KUJIKOCTH: G = %

[ToBepXHOCTHOE HATSIKEHUE JKUJIKOCTU 3aBUCHUT OT TIPUPOJIbI TPAHUYHBIX CPEJI
U TEMIIEPATYPhI KUIKOCTH.

[ToBepXHOCTHOE HATSXKEHHE MOXKHO OIPEACIUTh Pa3TUYHBIMU METOJaMHU:
METOJIOM OTpbIBa Kamelb HW METOJOM TIOJHSATHS JKUJIKOCTH B }[ M
Kanmwusipe. i
1) Meroa oTpbiBa Kamneib. ‘ By I

Jlnst mu3MepeHus STHM METOJIOM COOHMpAalT YCTAHOBKY I10 :E’yf_'m o
PHUCYHKY. ‘ \/

HanuBaroT DUCTHIIMPOBAHHYIO WM XOPOIIO MPOKUTSTYEHHYIO | 'y
BOIY M C IOMOLIBIO KPaHA PErylIHPYIOT ©& BBITGKAHHE TaK, YTOObl 41 s
BOJIa OT/CJIbHBIMU KaIUISIMU T1ajiajia B TOJCTABJICHHBIN cTakaH. [[ms &
Karuid KUJIKOCTH B MOMEHT €€ OTphIBa OT KOHIIa TPyOKH cuiioit F OyaeT Bec karuim:

F =mg;
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JIMHWA, OrpaHnYvBaronias CB060I[HYIO ITOBCPXHOCTH KHUIKOCTH, — JJIHWHA

OKPY>KHOCTH IIEHKH KaILIH: | =ndu.x.
o _mg_ Mg
TCIO/Ia G = WIH G = ,
8 L Nl

rane M — macca BhUTMBIIEHCS BOJIbI, § — YCKOPEHHE CBOOOHOTO MaJeHus1, N — YUCIIO
Kaneyb BOJIbl, Ou.«— BHYTPCHHUH THAMETP CTEKISTHHON TPYOKH.
2) MeTo1 ToTHATHSI )KUJIKOCTH B KalMJUIPE. _
[Ipn wu3MepeHuu, KanWUIIPHYIO TPYOKY OITyCKarOT B
CTakaH C BOJOW M H3MEPSIOT BBICOTY MOJHSTHS BOJbBI B
kanuuisipe. JKuaKoCcTh MOJHUMAETCA B KamWUIsipe 0 TeX Iop,
IOKA CHUJIa HOBEPXHOCTHOTO HATSKEHUsS HE ypaBHOBEeCHT cuiy | N
TSKECTH, ICHUCTBYIOIIYIO Ha TIOHATYIO BOJY:
F = Fumaoe,

pd2hg
—.

ond=

phgd
OTCI’OI[a o= 4 > rac p— IIOTHOCTD KUAKOCTH, g — MOAYJIb

YCKOPEHUSA
cBOOOHOTO TMajeHus, N - BbICOTa MOAHATHS JKHIKOCTH B Kamwuisape, d — quamerp
KaIluIsapa.

X0/ PABOTHBI

| cioco6: kanenvnuoiii
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. PaccmoTpeThb LIKajibl U3MEPUTENbHBIX IPUOOPOB, ONPEIEIUTh LEHY JEICHHUS.
2. Onpenenuth Maccy nmycroro crakana 1o 0,01 r.
3. UW3meputrh BHYTpEeHHUW JAWAMETP CTEKISHHOW TPYOKU IITaHTEHIMPKYJIEM.
Berurcnuts auametp mieiiku Kamiud... = 0,9 d.
4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTAHOBUTH MPUOOP TaK, YTOOBI CTEKIISTHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BOJIa, ObLJIa CTPOTO BEPTUKAJIIbHA.
5. 3aKpbITh KpaH, HAMUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCA, YTOOBI U3
TpyOKHU BOJIa BbITeKaa oTAeIbHBIMU KarisiMu (30 — 40 kanenb B MUHYTY).
6. [loxcTaBuTh Mo TPYOKY MyCTOM cTakaH U orcuuTath B 100 Kamems.
7. OnpeenuTh Maccy CTakaHa ¢ BOJOW, BBIYMCIUTh MAcCy BObI
M3 =Mmz2—Mma.
8. BeruncnuTh MoBEpXHOCTHOE HATSKEHUE BOJIBI 110 hopMyIie:

mg
S~ nm

w.K.

9. Beruncionte OTHOCHUTCIIBHYIO ITOTPCIITHOCTD I/I3MepeHHﬁ 110 CbOpMy.]'Ie:
| O — O mabn |

o=—"" °100%.

maobn

10. Pe3ynbTarhl U3BMEpEHUI U BHIYUCICHUN 3aITUCaTh B TAOJIUILY:
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Il cnioco6: kanunnapmwii
IIpogeccuonanvro-opuenmupogantule 3a0aHUA.
1. PaccmoTpeThb HIKajabl U3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JEJICHUS.
2. I3MepuTh muaMeTp Kamuuisipa MTaHTeHIIMPKYJIEM.
3. Cobpath yCTaHOBKY 1O pUCYHKY. OMyCTUTh KallWJUIAp B BOAY U U3MEPUTH BBICOTY
e€ MOHATHS B Kanuyuiape (JIMHEMKOI) HaJl TOBEPXHOCTBIO BOJbI B CTAKAHE.
phgd
4. BeIYHCIIHT OBEPXHOCTHOE HATSDKEHHUE BOJBI 10 hopMyre: 6=, .
5. CpaBHUTH pE3yNbTaTbl U3MEPEHHN C TAOJUYHBIM 3HAYEHHUEM IOBEPXHOCTHOIO
HATSDKEHUS U ONPEAEIIATh OTHOCHTENIBHYIO TOTPEITHOCTb.
6. Pe3ynbTaTel n3MepeHnii M BRIYUCICHUH 3aMucaTh B TAOJIHILY:

o Kospdunuent
s S 2 2 TIOBEPXHOCTHOI'O =
= : s 2 P 3 g
= g 2 E g HaTAKCHUS] )
< = =
= 2 &2 gé 27z ’= 5“?
S 3 Ze 3| E g = S = Zz = = =
2 22 2T o 2 C s = 2 S T 5 9<
S| » E B = = RS === 2 2
= g F o = = = = = = 5
= o = =) o = =)
S 2 2 = = 2 ¢ 5 % S =
= R g = ) s ©

7. CpaBHUTBH pe3yibTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
YT0 Takoe NOBEPXHOCTHOE HATSHKEHUE?
Kak u rae npumeHseTcsi TOBEPXHOCTHOE HATSKEHHUE.
Ha uyTo neicTByeT cuia NOBEPXHOCTHOTO HATSKEHHS M KAK OHA HaIlpaBJieHa?
[Touemy MOBEPXHOCTHOE HATSHKEHHUE 3aBUCUT OT BUAA )KUJIKOCTH?
N300pa3uth Ha pUCYHKE MOJIEKYJTY KUIKOCTH Ha MMOBEPXHOCTU TBEPAOIO TEa
JUIS CITy4asi CMa4MBaHUs U HE CMAuyMBaHUA. Y Ka3aTh KPacBOM yroJl.

oM E
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6. Uro Ttakoe kamuuisip? WM300pa3uTh >KUAKOCTh B KaNMWLISpE IJs Ciaydas
CMa4yuBaHUs U HE CMAaYUBaHMS.
7. Tlouemy >KMJIKOCTH MCHIAPSIOTCA JE€T4e, YeEM TBEpbIe Tena?

JIABOPATOPHAS PABOTA NeS

Has3zeanue nabopamopnou pavomwr: «A3yuyenue 3akona Oma 1Js yyacTka unemnu

NPH N0CJIeJ0BATEJIbHOM COeIMHEHUH NPOBOAHUKOB.

Ileny padomer: HaydUTHCS COENUHATH NOTPEOUTENH PaA3IMYHBIMH CHOCOOaMH,

ONBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Obopyoosanue: WVCTOUYHUK BJIEKTPUUYECKOM SHEPIrUH, PE3UCTOPBI, aMIEPMETP,

BOJIBTMETP, PEOCTAT MOJI3YHKOBBIN, KIIFOY, COEMHUTEIIbHBIE IPOBOJA.
Pe3yabrarthi:

Dopmupyemoie I71eMeHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— IIK 1.5. BbINOAHAT, MOHTQX W TEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX

CeTEll B COOTBETCTBUM C JICHCTBYIOIIMMH OTPACIEBBIMUA CTaHIAPTAMY;
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, I1P6 07, I1P6 10;

— [Py 07, ITPy 08, ITPy 09, TTPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCS OOJMCEH YMemb. COCTaBIAThH
ANEKTPUYECKHE 1I€NH,  IUIAaHUPOBATh M NPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
WU3MEPUTEIFHBIMA  TPUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUYECKUXLIENEW MpU Pa3IMUHBIX CHoco0ax COEAMHEHHsI NOTpeOuTened Hu
MCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOU3BOAMTH MAaTEMaTHUYECKyI0 OOpabOTKy
IIOJIyYEHHBIX PE3YyJbTAaTOB 3KCHEPUMEHTA W IIOIPELIHOCTEH; pellaTh 3ajadd Ha
OIpENIEIICHNE CUJIBI TOKA C MCIIOJIB30BAHNEM 3aKOHOB OMa T y4acTKa LIETIH.

Teopus
DNEKTPUYECKUN TOK — YHMOPSJOUYEHHOE JBHXKCHUE 3apsKEHHBIX dacTull. Jlis
TOTO 4YTOOBI B TIPOBOJAHHKE BCE BpEMsS MPOTEKad SJICKTPUUYECKUNA TOK, B HEM
HEOOXOJAMMO TOMJEPKUBATh TOCTOSHHOE JJICKTPUYECKOE TI0JIE C  TOMOIIBIO
HMCTOYHMKA TOKA.
OCHOBHBIMM  XapaKTEPUCTUKAMHU DIJIEKTPUYECKOTO TOKA B LENU SBJISIOTCA
HalpsoKeHWE, CHUJIa  TOKa, COMPOTUBICHHE. 3aBUCHUMOCTh  MEXIYy  OTUMH
XapaKTEPUCTUKAMU YCTaHABIMBAET 3aKOH OMa:

U

= —.

R
[ToTpeOuTenn SIACKTPUYECKON OSHEPTMM — DJIEKTPUUYECKUE JIAMITOYKH,
AJIEKTPOHArpeBaTeNibHbIe MPUOOPHI, MPOBOAA U T. M. — O0JaNAIOT ONPEAEICHHBIM
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CONPOTHUBJIEHUEM, I[O3TOMY MX YacTO HA3bIBAIOT  «IIPOBOJHUKAMHUY) WU
pe3ucTopamu.

OOBIYHO dJEKTpUYECKass I1eMb COCTOUT U3 HECKOJbKHX PE3UCTOPOB,
COCIMHEHHBIX TOCJIEOBATENbHO, MapaieNbHO WK cMmenaHHo. ComnpoTUBIECHUE
ATOTO PE3UCTOPa HA3bIBAIOT DKBHUBAJICHTHBIM OOIIEMY CONMPOTUBICHUIO HECKOIBKUX
PE3UCTOPOB, 0OPA3YIOIINX LIETIb.

CxeMa TMOCJIEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJIEAYIOIIUM

o0Opazom:
R1

R2
R3

IIpu mocnenoBaTeIbHOM COCAMHEHHUM BCE BXOJSIIME B HEro IIPOBOIHUKH
COCIMHSIOTCSL JIPYT 3a JIPYrOM, T.€. KOHEI[ MEPBOTO IMPOBOJHUKA COCAUHSETCS C
Ha4vaJioM BTOPOTO.

Cuiia ToKa B JTIOOBIX YacTSAX LIEMH OJHA U Ta ke (00 3TOM CBUJIETEIbCTBYIOT
MMOKa3aHUs aMIIEPMETPOB):

I == f 1 == I 2.
o Eciuu uepes oJIuH NMPOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U Yepe3 BCE

OCTaJbHEIC.

o Ecim xoTs ObI Ha OJTHOM MPOBOJHUKE OTCYTCTBYET TOK, TO OH 00S3aTEIILHO

OTCYTCTBYET M Ha BCEX OCTaJIbHBIX.

IIpu mocnHenOBaTEILHOM COEJIMHEHUU CONPOTUBICHUN PE3YIbTUPYIOIIEE
HaIpsOKEHUE PaBHO CyMME HaIPsDKCHHMM Ha ydacTKax:

U = Ur]_ + Uz.

PesynbTupyroniee COIIPOTHUBJICHUE ITOCJIEIOBATCIBHO COCTMHEHHBIX

MoTpeOuTeNei paBHO CyMME CONPOTUBIICHUIN MOTPEOUTEINICH:

R= R, +R,.
ConpoTuBjeHUE nenu R, COCTOSIICH 13 N OJIMHAKOBBIX JIaMII,
conporusienueMm R4 kaxmas, B N pa3 GOJIbIIE COMPOTHBIEHHUS OIHOM JTAMIIBL:
R=R;*n

X0 PABOTHBI
1. CocTaBUTH IEKTPUUECKYIO LEMb MO CXEME:

IF--H

A R1R2R3 B

e

IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUAL:
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2. PaccMOTpeTh IIKaJIbl M3MEPUTENbHBIX TPUOOPOB, ONPEACTUTD LIEHY JEJICHUS.
3.IIpoBepuTh 3MEKTPUUYECKYIO LEMb, IENb 3aMKHYTh W H3MEPUTh HANPSDKEHHUS Ha
KOKIOM pesuctope. J1d 3TOr0 NPUKOCHYTHCS HAKOHEYHUWKAaMU IPOBOJIOB,
IPUCOEANHEHHBIX K 3a)KMMaM BOJIBTMETP K KJIEMMaM KaKJI0r0 pe3UucTopa.

4. VI3MepuTh HanpspKEHHE Ha KOHIIAX BCeW Tpymnibl pe3ucTtopoB (ydactok AB), menb
Pa30MKHYTb.

5.I0poseputs cooTHOMEHUS (Uysy = Upacy ;Upaca= U1 + Uz + Usz) 1 cienath BBIBOS.
6.Berauciours oOree COTIPOTUBJICHUE MIPOBO/THUKOB, COEIMHEHHBIX
MOCJIETIOBATEIBLHO, PA3TUIHBIMH CIIOCOOAMH:

R1o6uw = Ulﬁ U Rzm = R1+Ry+R3

7. Ilo dopmyne | = BBIYUCIIUTh cUly TOKa. CpaBHUTh €€ C IOKa3aHHEM

R206m
aMIIEpMETPa U CIAEIATh BBIBO/I.
8.Pe3ynbpTaThl M13MEpEeHHIA U BEIYMCICHHUH 3aMicaTh B TAOIUILY.

ConporuBienne Hanpsizkenue Cuia Toka
= =
= = == =]
E |8 |8 |2 | [aj-|m) % |5 |<|<|e|T|%
3 ~ 5 S S S 135135 g g - | | = g 2
T & | >

9. CpaBHUTH pe3ynbTaThl H3MEPEHUN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kak BKIIIOYEHBI BBIKJIIOYATENb, OaTapelika ¥ JaMmMIloyka B KapMaHHOM
donapuxe? N306pazute cxemy.
2. V300pa3uth  yd4acTOK ILENMH  COJACPKAIIMKA  JIaMIIbI,  COEAUHEHHBIX
nocJie[oBaTeNbHO. [ 1€ MPUMEHSIOTCS TaKUe CXEMBI?
3. Tloka3ath Ha cxeme, KaK MOJKIIOYUTH aMIIEPMETP U BOJIBTMETP K PE3UCTOPY.
Kax M0>XHO ompeieuTh COMPOTUBIICHUE PE3UCTOPA MO UX MOKa3aHUAM?

JIABOPATOPHASA PABOTA Ne 6

Haszeanue nabopamopnoii pabomoi: «MA3ydenue 3akona Oma Ui y4acTKa 1enu
NpH NapauIeTbHOM COeTHHEHUH MPOBOTHUKOB).

Ilenv pabomobi: HAyIUTHCS COCAMHSTH TMOTPEOUTENH PA3TUYHBIMH CIIOCO0aMH,
OTIBITHBIM TYTEM MPOBEPHUTH 3aKoH OMa.

Obopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,

BOJIBTMETP, PEOCTAT MOJ3YHKOBBIM, K04, COCAMHUTEIIbHBIE IPOBOA.
Pe3yabTarthl:
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Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— IIK 1.5. BbINOAHAT, MOHTQX W NEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX

ceTell B COOTBETCTBUM C JIEUCTBYIOIIMMH OTPACIIEBBIMU CTAaHAPTAMH;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIPG 06, I1P6 07, I1P6 10;

— IIPy 07, ITPy 08, ITPy 09, TPy 12.

Ilo  okonuanuu pabomuvl oOyuarOWUUCE OOJNXCEH YMemb. COCTaBIATH
AJIEKTPUYECKHUE 1IeMH,  IUIAHUPOBATh W TPOBOJUTH HM3MEPEHUS  Pa3TUYHBIMU
U3MEPUTEIbHBIMUA  NPUOOpaMu  (aMIepMeTp, BOJBTMETP), IPOU3BOIAUTH pacueT
AIIEKTPUUECKUXIICTICH TMPH Pa3IMYHBIX CIMOCO0AaX COEAMHEHUs TMOTpeOuTeNel U
HMCTOYHUKOB DJIGKTPUYECKOTO TOKa, TMPOU3BOJUTH MAaTEeMaTHUYECKyl0 00paboTKy
MOJIyYEHHBIX PE3YJIbTATOB HKCIEPUMEHTA M TOTPEUTHOCTeH HW3MEpPEHHUs; pelaTh
3aJja4d Ha OIpPE/EJICHUE CUJIbl TOKAa C UCMOJh30BaHHEM 3aKOoHOB OMma i ydacTka
TICTIH.

Teopus
DIIEKTPUYECKANA TOK — YIOPSAOYEHHOE JIBH)KCHHUE 3apsDKEHHBIX dacTUl. [lis
TOrO0 4YTOOBI B NPOBOJAHUKE BCE BPEMs MPOTEKAJd 3JIEKTPUUYECKUN TOK, B HEM
HEOOXOJAMMO TOJJEPKUBATh IOCTOSTHHOE AJIEKTPUYECKOE II0JIE C  MOMOIIbIO
HMCTOYHUKA TOKA.
OCHOBHBIMM  XapaKTEPUCTUKAMH 3JIEKTPHUYECKOTO TOKa B LENU SBIAIOTCA
HallpsDKEHWE, Cuila TOKa, CONPOTUBIEHHE. 3aBUCHUMOCTh  MEXIYy OSTUMU
XapaKTEpPUCTHKAaMU yCTAHABIMBAET 3aKOH OMa:

= 2

R
[ToTpeOuTenn SIAEKTPUYECKON HSHEPIHMM — DJIEKTPUUECKHE JIAMITOYKH,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, MPOBOAA U T. M. — O0JANAIOT ONPECICHHBIM
CONPOTHUBJIIEHUEM, [O3TOMY MX YacTO HA3bIBAlOT  «IPOBOJHHUKAMH»  WIIU

pPEe3UCTOpaMHu.
Cxema mapajuieIbHOTO COSTUHEHUS TIPOBOIHUKOB BBITIISAUT CIICIYIOIIM 00pa3oM:

Fare &
Rl ﬁ]ﬁz [:]RB
O—e *

[Ipy mapamienbHOM COEIMHEHUM BCE BXOIAIINE B HETO MPOBOAHUKHU OJIHHUM
CBOMM KOHILOM IPUCOEAUHSIOTCA K OJHOM TOYKE Lenu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.
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Cuna TOKa B Hep%BeTBHéHHOﬁ JacTu 0OCIM paBHa CyYMME CHII TOKa B
OTACJIBbHBIX ITapalJICIbHO COGIH/IHéHHBIX IMPpOBOJHHKAX. OO0 »ToM CBUACTCIILCTBYIOT
IMOKa3aHuA aMIICPMCTPOB:

I == f 1 + f ?.

Ecmu BBIKPpYTUTb OJHY JIAMIIy, TO ApYyras JlaMIla IIPOJOJDKACT T'OPCTh. 910
CBOMCTBO HUCIIOJIB3YIOT I ITOAKIITOUYCHUA OBITOBBIX HpI/I60pOB B IIOMCIICHHU.
Hapr[}KGHI/Ie Ha Y49aCTKC LICIIN AB u Ha KOHIAX BCCX IIApalJICIIBHO COCI[I/IHéHHI)IX
ITPOBOJHHUKOB OJHO M TO XKC.

U == Ul == Uz.

O6HICC COIMPOTHUBJICHUC LCIIK IIPU IMAPAJUICIIBHOM COCOAMHCHHUHN ITPOBOJHHNKOB

OIIPCACIIACTCA 110 Q)OPMYJIG:

1 1
—_— = — 4 —
R R, R,

COHpOTI/IBJIGHI/IC ICIu R, COCTOHHIGﬁ H3 N OJUHAKOBEIX JJaMII,
COHpOTI/IBHCHI/IeM R1_ Kaxjas, B n pa3 MCHBIIIC COHpOTI/IBHCHI/IH OI[HOﬁ JIAMIIBI.

R=1%
ki
Bo Bcex ciywasx, KOorja HY»XHO HE3aBHUCHMOE BKJIIOYEHHUE WU BBIKIIOUCHUE
ANEKTPUUECKUX TPUOOPOB B IEMHU, HCIOIB3YIOT TNapajljIeIbHOE COCIUHEHUE
ANEKTPUUECKUX YCTPOUCTB. VIMEHHO mapamiensbHbIM 00pa3oM yCTaHABIMBAIOT
pPO3€TKM B KBapTupax. Takoe NOAKIIOYEHHE NO3BOJISIET BKIOYATh pa3INYHbIC
MpUOOPHI B CETh COBEPIICEHHO HE3aBUCUMO JPYT OT APYyra, U MPHU BBIXOJIE UX CTPOS
OJIHOTO U3 HUX 3TO HE BIUSET HA pabOTy OCTaIbHBIX.
OcHOBHBIE 0COOECHHOCTH:
o BxiroueHue wW/wiM BBIKJIIOYEHUWE OJHOM HArpy3ku HE MemaeT padote
OCTAJIbHBIX.
o Bce nHarpy3ku paGoTaroT npu OJHOM HAIPSKEHUU.

XOJA PABOTHI
1. CocTaBUTH IIEKTPUUECKYIO IIENb TI0 CXEMe

-] '

R1

AR2B
[ 1

(=
=

IIpogpeccuonanvro-opuenmuposannvie 3a0aHUA:

2. PaccMOTpeTh IIKaJIbl M3MEPUTENIbHBIX TPUOOPOB, ONPEAEIUTD LIEHY JCJICHUS.

3. [IpoBepuTh 3IEKTPUUECKYIO 1LIETb, IENb 3aMKHYTh U MU3MEPHUTh HAIPSHKEHHE Ha
y4acTke AB U Cuiy TOKA B LIETH.

4. ITepexatounTh aMIIepMETP U3 MAaruCTPajau B Ty WJIA UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&XJIOM PE3UCTOPE.

5. IlpoBeputh cooTHoIIEHUS T

=11+ |2+ lsul =1
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6. Bprunciauth o01iee CONMpOTUBICHHE MPOBOAHHKOB, COCIMHEHHBIX MapaslieibHO,
pa3IMYHBIMU CIIOCOOAMU:

_u, 11 1 1 a RiR2R3
= —45 = — 4 — 4+ — =
R106m | 1 R206u4 Rl R2 R3 ’ T.C. R205m RlRZ + R2 R3 + R1R3 '
7. BI)IqI/ICHI/ITI) Haprl)KeHI/Ie 10 (I)OpMyHe Upan:'a. = I * R206m. CpaBHI/ITL cro C

ITOKA3aHUEM BOJIBTMETPA U CAEIATh BBIBOJL.
8. Pe3ynbrarhl nu3MepeHuil U BBIYUCIICHUH 3alucaTh B TAOJHILY.

COH OTUBJICHUC HaHpH)KeHI/Ie Cﬂﬂa TOKA
s | =
= | = | = o <
18 |8 |2 12 =al=al% |8 |<|<|l< 5 %
N P, % g g |D|D|D| 2 > | = | =|=] & =
x x e Q - T -
r | o =

9. CpaBHUTH pe3ynbTaThl H3MEPEHUHN U ClIETATh BHIBO/I.

KOHTPOJIBHBIE BOITIPOCHI:

1. Jlns ocBelieHus TpaMBaiiHOTO BaroHa ucmnodib3yercsa 10 mamrl, pacCuuTaHHBIX
Ha Hanpsokenwe 120 B.  Kak BkmroueHbl 3ty namnel? Hampsbkenue B
TpaMmBaitHoil cetu 600 B.

2. N300pa3uth y4acToK IEMU COJIep KAIUid JTaMIIbl, COeTMHEHHBIX MapalIeIbHO.
I'ne npuMeHsIOTCS TAKUE CXEMBI?

3. Bocemb pe3ucTopoB COEAMHWIMA TIO JBa  IOCJEAOBATEIbHO B YETHIpE
napasuiesibHble BeTBU. HauepTuth cxemy coeMHEHUS.

JIABOPATOPHASA PABOTA Ne 7

Hazeanue naovopamopnoun paoomer: «Onpenenenue I/AC U BHYTpeHHero
CONPOTHBJICHUS] MCTOYHUKA HANIPSIZKEHUSD.
Ilenv pabomwr: Hayuutbea onpenensatb OJC U BHyTpEHHEE COINPOTUBIICHHE
UCTOYHHKA TOKA.
Oobopyoosanue: ammnepmeTp, BOJBTMETP, HCTOYHUK DIJIEKTPUUYECKOM HHEPTHH,
peocTar, KJIto4, COeIMHUTENIbHBIE IIPOBOA.
PesyabTarthl:
Dopmupyemoie INIeMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).
— [IK 1.5. BpINOJHATE MOHTaX W NEPBUYHYIO HWHCTAUIALMIO KOMIBIOTEPHBIX
ceTell B COOTBETCTBUHM C JIEUCTBYIOIIMMHU OTPACIIEBBIMU CTAaHJAPTAMH;
MemanpeomemHuble:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.

— IIP6 06, I1P6 07, I1P6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okonuanuu pabomuvl oOyuaOWUUCS OOJNMCEH YMemb. COCTaBIATH
ANIEKTPUUYECKHUE 1IeMH,  IUIAHUPOBATh W BBINOJHATH M3MEPEHHS]  Pa3IUYHBIMU
U3MEPUTETHbHBIMU npudopamMu (ammiepmerp, BOJIETMETP), POU3BO/IUTH
MaTeMaTUYeCKyl0  OO0pabOTKy  TMOJYyYEHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
NOTPEIIHOCTEl W3MEpEeHus;  pelmaTh 3a7adyd Ha ONpeAesieHWE CHIIbI TOKa C
UCIOJIb30BAHUEM 3aKOHOB OMa /I yyacTKa LENH U MOJIHOW LIETIH.

Teopus

Bo3HUKHOBEHHE PAa3HOCTH MOTEHIMAJIOB HA MOJIOCAX JHOO0r0 UCTOYHHKA TOKA
ABIISICTCSA PE3YyIbTaTOM pa3leleHuss B HEM TMOJOXKHUTEIBHBIX M OTPHUIATEIHHBIX
3apAn0B. OTO paslelieHue MPOMCXOAUT Osaromaps padore, COBepUIAEMOM
CTOpOHHUMH cwiaMd. CTOpPOHHHME CHJIBI — CHJIBL, JCWCTBYIOIIME IPOTUB
ANEKTPUYECKOr0 TOJII M BBINOJHAIOIIME padOTy 3a CYET KaKOW-IIMOO 3HEpruw,
ITOJABEIEHHON U3BHE.

Benuunna, m3mepsiemass paboTOil, cOBepIIaeMOl CTOPOHHHMHU CHJIAMU TIpU
NEPEMEIIEHNN E€AMHULBI TOJIOKUTENBHOIO 3apsja BHYTPU HCTOYHHKA TOKAa,
Ha3bIBACTCS JEKTPOABMKYIIEH cuiibl ncTouHuka Toka (9/1C— ¢, B).

Eciu 1nens pa3omMkHyTa, TO paboTa CTOPOHHUX CHJI MPEBpaIIacTCs B
NOTEHLUUAJIbHYIO JHEPrul0 HUCTOYHMKAa Toka. Ilpu 3aMkHyTOMl wmenu 9T1a
NOTEHLMAIbHAsT 3HEPIHsl pacxoJyercs Ha paboTy MO NEpPEeMELICHUIO 3apsioB BO
BHEUIHEW 1lenu C compoTuBieHWEM R ¥ BO BHYTpeHHEH dYacTh LEeNu C
COTIPOTUBIICHUEM I,
¢ =IR+Ir,

T.€. € U I MOXXHO OTIPEICIIUTH OTBITHBIM ITyTEM.

X0 PABOTHBI
1. CocTaBUTB IEKTPUUECKYIO LIEMb IO CXEME:

IIpogeccuonanvro-opuenmuposannule 3a0aHUA.

2. PaccMOTpeTh 1IKabl aMIIEPMETPa U BOJIBTMETPA, ONPEAETUTh LIEHY JEJICHUS.

3. IIpoBeputh 11eMb, 3AMKHYTh KJIIOY, MMOJIb3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIIYIO HECKOJBKUM JEIEHUSAM IIKalbl amrepMmerpa. CHATh MOKa3aHUs
BOJIETMETPA U amrepmeTpa. Pa30OMKHYTh LETIb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHSSI CONPOTUBIIEHUE LENHU NIPU MOMOIIM peocTara.
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5. BBIYMCIUTD BHELIHKE CONPOTHBIIEHHUE LIENHU, UCIIONIb3ys 3akon Oma: R = T

6. Pe3ynbraThl u3MepeHuii noactaButh B ypaBuenue & = U + Ir, onpenenuts € u I,
pemas CHCTEMbI YPaBHEHUM:

{i = Ui+, {f =Uz+ Iar, {ﬁ =Us+ s,
=Uzx+ 1o, =Us+l3r; =Ui+ 11,
—_ UZ_Ul — U3_U2 _ Ul_U3
r= = =< = -1 -3
Il_|2 |2_|3 |3_Il
— Ul =Uq4l _ Usl, =UsI Uql; —Usl
g= Yhi-Uilh o — Ysla—Vols - 1373

-1, I, — g R P Y
/. Pa3oMKHYTh Lienb U W3MEPUTHh HanpskeHU€ Ugnym HaA 3aKUMax HCTOYHUKA
ANEKTPUYECKON SJHEPTUH NPU PA30MKHYTON BHEIIHEW LIETIH.
8. Bce pe3ynbpTaThl M3MEPEHHUI U BEIYMCIICHHUH 3aMKcaTh B TAOIUITY.

) = ] ) R
= |38 S F - E | £oE Z
s |E¢ =5% | & |gg |£5¢ 2
< < L e M T E o A& = M = @ & A
= | S X5 ¢ £ E E | = T = g == = g =
= = & =D & 2D B L = Y = o 3
= 2 o & o = 20 © = W@
= | E & =2 = &&= = 2 =Y 5 = 20 @) =0
S| < | 585 |SzgE |Eg=z|gEz |8z | | AN
2| O | Bag |[Hex R3O |R3C|VUEds | |0UO
9. CpaBHUTH pe3ynbTaThl H3MEPEHUN U ClIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:
1. Yrto Takoe BHEUIHSS U BHYTPEHHSIS 4acTy Lenu? YKa3aTh Ha pUCYHKE.
2. Yto Takoe CTOPOHHUE CUJIBI?

3. Tlouemy moka3aHus BOJIBTMETpPA MPU PA30OMKHYTOM M 3aMKHYTOM KJTFOUE
pa3JInyuHbI?

UYro HazeiBaetcs IC?

Uto Takoe BHyTpEHHEE U BHEITHEE CONIPOTURIICHUE ST ?

ok

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoii pabomot: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJUBAHUS U MOIIHOCTH, MOTPEOJIsIeMOH JIAMII0i.

Ilenvy pabomwr: wccnenoBaTh 3aBUCUMOCTb MOUIHOCTH TOKA OT HANpsKEHUS U
HAY4YUTHCS ONPEACIISATh TEMIIEPATYPy HUTH JIAMITbI HAKaJIMBaHUS.

Oobopyoosanue: DJIEKTPUYECKasd JiaMIla, HWCTOYHHUK DJIEKTPUYECKOrO TOKa,
aMIiepMeTp, BOJBTMETP, PEOCTAT TOJ3YHKOBBIA, KIIOY, COCAUHUTEIbHBIC
IPOBOJA.

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

— IIK 1.5. BbINOAHAT, MOHTQX W NEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX

ceTell B COOTBETCTBUM C JIEUCTBYIOIIMMH OTPACIIEBBIMU CTAaHAPTAMH;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIPG 06, I1P6 07, I1P6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okonuanuu pabomuvl oOyuarOWUUCA OONXCEH YMemb. COCTaBIAThH
ANEKTPUYECKHE I€NHM, IUJIAHUPOBATh M BBINOJHATh SKCIEPUMEHTHI C MOMOUIBIO
Pa3IMYHBIX HW3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), TMPOU3BOIUTH
MaTEeMaTUYECKyl0  OOpa0OTKy  IOJIYYEHHBIX  PE3yJbTATOB  JKCIEPUMEHTa |
TOTPEIIHOCTEN.

Teopusa

Jlamna HakanMBaHUS NPU BKIIOYEHHH pAOOTAET B IKCTPEMAIbHBIX YCIOBHSIX
IPU TOKaX, KOTOPbIE MPEBBIIIAIOT HOMUHAJIBHBINA, YTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTHU HaKajla U MPEXIEBPEMEHHOMY BBIXO/Y JIAMIIbI U3 CTPOsI, 0COOEHHO MPHU
MPEBBIIICHUSX HAPSHKEHUS B TUTAIOLLEH CETH.

[Ipn npoaomkuTENbHON pabOTEe JIaMIlbl HAaKaJMBAHMUS €€ HUTh Hakaja IOJ
BO3JICWCTBMEM  BBICOKOM  TeMmepaTypbl HarpeBa TOCTEIEHHO HCIapsieTcs,
YMEHBbIIAsICh B JIMaMeTpe, pBeTcs (meperopaer). Uem BbIlle Temmeparypa HarpeBa
HUTH Hakaiga, TeM OoJblle cBeTa u3iydaeT Jjamna. [Ipy 3TOM HHTEHCHBHeEe
IPOTEKaeT NPOLECC HCHAPEHUs HUTH, U COKPAILAeTCsl CPOK CIYXOBbl JamIibl.
[TosToMy nns naMn HakaJuBaHUSl yCTAaHABIMBAETCS Takasi TeMIlepaTypa Hakala
HUTH, TpU KOTOpOW obOecreynuBaeTcss HEoOXOoAuMas CBETOOTAaya JIaMIlbl |
oTpesieNieHHas MPOI0JKUTEIBHOCTD €€ CITYKOBbI.

C TouKHM 3peHus KJIaCCUUECKON AJIEKTPOHHON TeopHuH /iBa (pakTopa: 1) yuacTtue
AJIEKTPOHOB B XAOTUYECKOM JIBMXKEHHMM (HApsAy C HaIpaBJICHHBIM) U 2) HAJIUYUE
COYIApEeHUI 3JIEKTPOTENl ¢ MIOHAMU KPUCTAINIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUUECKOE COMTPOTUBIIEHUE TPOBOIHUKA HJIEKTPUUECKOMY TOKY. C yBelInueHueM
TEMIIepaTypbl BO3pAcTaeT CKOPOCTh XAOTUYECKOrO JBUMIKEHHUSA, a TaKXKe YHUCIO
COYIapeHHil 3JEKTPOHOB, YTO JIOJDKHO NPHUBECTH K YBEIMYEHHUIO COMPOTUBICHUS
MPOBOJIHUKA. DKCIEPUMEHTAJIbHO YCTAHOBJIEHO, YTO JUIsl METAJJIOB YBEJIWYEHUE
COMPOTHUBJICHUS C TEMIIEPATYPOM BbIpaKaeTcsi 3aBUCUMOCTBIO:

R, = Ry(1 + at)

rne Ry, — conporuBienue mnpoBogHuka mpu Ttemmeparype 0 °C, Ry —
CONPOTHUBJICHUE MPOBOJAHUKA MPU TeMmmepaTrype t, o0 — TepMHUUECKUH KOIPPUIUEHT
COMPOTHUBJICHUSI JAHHOTO METajla, OH MOKa3bIBa€T HA KAKyK YacTh H3MEHSETCS
COIPOTHUBJICHUE MPOBOAHUKA TIpU HarpeBe ero Ha | °C. Y 4nCThIX METAIOB MOPSIKA
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1073 , ¥ CIUTaBOB MeHble. Y Bosibpama, U3 KOTOPOrO H3TOTOBJIEHA HUTH

rpagyc
rccnemyeMoit nammsl 4,8-1072 ic

Temnepatypy packaiéHHONH HUTH, MOKHO OIPENCTUTH 10 hopMyJie

Rr —Ro
oRy

€CIIM M3BECTHBI €€ compoTHBiIcHHe R; mpu 3TOM TeMmeparype W CONPOTHBICHHE
Huty RO mpu remnepatype 0 °C:

MoIHOCTh TOKa — BETUYHMHA, XapakTepusylolas, ¢ Kakod CKOpPOCTHIO
coBepiaercs paboTa Toka.

[Tpu 3aMBIKaHWUW SJEKTPUUECKOHN IIETIM Ha €€ YJacTKe C CONMpOTHBIEHUEM R,
tokoM |, HanpskenueM Ha koHax U mpowusBoauTces pabota A
A=1Ut=I°Rt= U?Zt :

Benuunna, paBHas OTHOIICHHIO pabOTHI TOKa KO BPEMEHH, 32 KOTOPOE OHa
COBepIIIaeTCs, HA3bIBACTCSI MOIIHOCTHIO P:

p= 2.

U 2

CnenoBatensHo, P =1U = I°R = -
3aBucuMocTh P oT U MOXKHO uccIen0BaTh SKCIEPUMEHTAIIBHO.

Pa6ora anekrpuueckoro Toka B CU Beipaxaercs B Jpkoyisx ([x), MolHOCTh

— B BarTax (BT).

XOJA PABOTHBI
1. CocTaBUTD IAEKTPUUECKYIO IIETh TI0 CXEME:

S

IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUSL:

2. PaccMOTpeTh IIKaJIbl M3MEPUTENbHBIX TIPUOOPOB, ONPEACIUTD LIEHY JCJICHUS.

3. IlpoBeputh 1eMb, 3aMKHYTh KIIOY, TOJIb3YSACh PEOCTATOM, YCTAHOBUTH
HauMEHbIlIee 3HaueHne HanpspkeHus. CHATh MOKa3aHHs BOJBTMETPA U aMIepMeTpa.
Pa3oMKHyTH 11ETIB.

4. TlocTerneHHO BBIBOJS PEOCTaTa, CHATh HECKOJIBKO Pa3 MOKa3aHMs aMIepMeTpa U
BOJIbTMETpa.3HAUECHUS CHJIBI TOKA BBIOMPAIOT TAKUMH, MPU KOTOPHIX HUTH JaMIIbl HE
CBETHUTCSI, CBETUTCSI KPACHOBATHIM LIBETOM M CBETHTCS C MAaKCUMAIbHOM SPKOCTHIO.

5. It kaxA0ro 3HaYeHUs HAMPSXKEHUS ONPEIeUTh:

1) momHOCTEP = U, moTpebiisiemyto JaMIiou,
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2) conportuBiieHne Ry = UT HUTH Hakana,
. Rr —Rg

3) Temniepatypy e€ Hakanal = TR,
rae Ro— conpoTuBiieHHEe HUTH JaMIbl PpU KOMHATHOM TEMIIEpaTypE;

0L — TeMIIEpaTypHBIH Ko3(GQHUIUEHT COMPOTUBIICHNsS Boabdpama (a = 0,0048 K1),

B nepBoM ombiTe, KOr/ia TOK B LIEMM MUHMMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TeMIepaTypy HUTH Hakada MOXHO CuuTaTh KOMHATHOW. [lockonbky
OpU CBEUCHUHU JIAMIIBI B TIOJHBIM Hakal TeMIeEpaTypa HHUTH OYEHb BBICOKA (~
2000°C), To ans MpUOIM3UTETHLHOTO TOJCYETa TEMIIEpaTyphl MOXKHO MPUHATH, YTO
BelMurMHa Ro M ecTh 3HaYeHUWE CONPOTHUBJICHUS HUTHU Hakana, KoTopoe Oyaer
MOJIyY€HO B TIEPBOM OIIBITE.

6. Pe3ynbraTel n3MepeHui 1 BBIYMCICHUHN 3aHECTH B TAOJIHILY.

= = ]

g o - = = =

< 3 = =~ ) = <

= = = = = 2 = = 3 E <

= | g3 = £ 2 @ £ 2 z2E¢ =3 2

= = = -] RO M= = & = > = ]
w2 ) =] <« = = m TH-Ne) L = = £ o~ & e
= £ X e s = B =] - & S > < = > e
S s D 2 | §HQ 2, 48 ¢ g = = E as . | BN

el 2 = g c&&ﬂ_ =§D: :&E“ q3-8-15 ]

z g": Hl%' oy FqO% E & =¥

2 |z |*& 2 S 22%: |32 |2

= S = = = = =% 2 = =

g 5 SE E &

7. I[TocTpouTs Tpayiky 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOISIEMOI JTAMITOHN, OT HAIIPSKEHUS Ha €€ 3aKuMax;
2) cOMpOTHBIICHUS HUTU HaKaJla JJaMIIbl OT €€ TeMIEepaTyphl.

8. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIeTIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHBI:
Yrto Ha3bIBAOT pabOTON TOKA, MOIIIHOCTHIO TOKA?
Kakumu cnocobamu MOXHO ONpEeIuTh MOIITHOCTh TOKa?
3. Kak oTpakaercst pocT TeMIepaTypbl HUTH HaKaja JIAMITBI Ha €€ COMPOTUBJICHUE U
Ha BBIACISEMYIO B HE MOIIIHOCTH?
B xakue BUZIbI SHEPTUH MOXKET MPEBPAIIATHCS ANEKTPUUECKAS SHEPTHUs?
Jlamnei, 200-BatrTtHass u 60 BaTTHas, pacCUMTaHbl HA OJHO HAMNPSKECHHUE.
ConpoTHUBIIEHHE KAKOW JIaMIIbl OOJIBIIIE U BO CKOJIBKO pas?
6. Ot HarpeBaTeNbHON CHHpaIX OTPE3aju MOJOBUHY, ApPyra IMOJOBHHA OCTAaIaCh
BKJIIOUEHHOM B 1€Nb. BO CKOJBKO pa3 M3MEHHUTBHCA BBIICISIEMOE HA HEU
KOJIMYECTBO TEIUIOTHI (3a 1 ¢)?

N =

o &

JIABOPATOPHAS PABOTA Ne 9
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Hazeanue naboopamopmnoii paoomwi: «U3yuyeHue sIBJICHHS] JIEKTPOMATHUTHOM

HHAYKIAW.

Ilens pabomwt: N3y4nTh SBIICHUE DJIEKTPOMArHUTHON MHIYKIIHUH.
Oobopyoosanue: TanbBaHOMETP, KATYIIKA, COEAUHUTEIbHBIE TPOBO/IA, MATHHUT.
PesyabTarnl:
Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opuenmuposannoe
cooepoicanue).

— [IK 1.5. BpIIOJHATP MOHTaX W NEPBUYHYI0 HWHCTAULALMIO KOMIBIOTEPHBIX

ceTell B COOTBETCTBUM C JIEUCTBYIOIIMMH OTPACIEBBIMUA CTaHIAPTAMH;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIPG 06, I1PG 07, ITPG 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okoHuanuu pabomwvl obyyaOwulicsi O00IHCeH YyMemb: TPOBOJUTH
HaOIOACHUS TUIAHUPOBATh M BBITIOJIHATH SKCIEPUMEHTHI C MOMOINIBIO PAa3IUUYHBIX
MpUOOPOB, COCTABNATH SJIEKTPUUYECKUE L€, MPUMEHATh IOJYUYECHHbIE 3HAHUS II0
¢busuke 11 00bSICHEHUST HA0JII01AEMOE SIBJIICHUE 3JIEKTPOMArHUTHON MHAYKIIUH.

Teopus
B 1831 r. ®apazeit 00HapyXWJI, 4YTO B 3aMKHYTOM MPOBOJSIIEM KOHTYpPE MPHU
M3MEHEHUU MArHUTHOTO TOJIsi BO3HHUKAET AJIEKTPUYECKUU TOK. DTOT TOK Ha3BaJH
WHIYKIMOHHBIM TOKOM. WMHAYKIMOHHBIA TOK B KATyIIKe W3 METaJUIMYeCKOU
IIPOBOJIOKY BO3HUMKAET ITPU BABUTAHUW MarHuTa BHYTPb KaTYIIKU U IIPH BbIJIBUTAHUN
MarHuTa M3 KaTylKd (pUC. a), a TakKe NpU HM3MEHEHUU CHIIbI TOKa BO BTOPOMU
KaTylIllKe, MarHUTHOE 10JIe€ KOTOPOI MPOHU3BIBAET MEPBYIO KaTyHIKY (pHcC. 0).

SBneHue BO3HMKHOBEHHS DJIEKTPUUYECKOTO TOKAa B 3aMKHYTOM IPOBOJISAIIEM
KOHTYp€ MPU U3MEHEHUSX MAarHUTHOTO TOJIsI, MPOHU3BIBAIOIIETO KOHTYP, HA3bIBACTCS
INEKMPOMASHUMHOU UHOYKYUE.
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[losiBnEeHnEe 3IEKTPUYECKOr0 TOKAa B 3aMKHYTOM KOHTYpPE NpPU H3MEHEHUSIX
MarHUTHOTO II0JI, MPOHM3BIBAIOIIETO KOHTYpP, CBUAETEIBCTBYET O JACUCTBUM B
KOHTYPE CTOPOHHHUX CHJI HE3JNEKTPOCTATHMUECKON NPHUPOJbl WIM O BO3HUKHOBEHUU
OJC uHayKUIHH.

KonnuecTBeHHOE OnMcaHUe SBJICHUS NEKTPOMAarHUTHOM MHAYKLUU JTaeTCsl Ha
OCHOBE ycTaHOBJIeHUs CBsi3M Mexay OJC MHAyKIMU U (PU3MUECKON BEIMYUHOM,
Ha3bIBAEMOW MAarHUTHBIM ITOTOKOM.

OKcnepuMeHTalIbHOE  HcciieqoBanue 3aBucumoctd  OJIC  MHAYKIMH  OT
W3MEHEHUS  MArHUTHOTO  IOTOKAa  MPUBEIO K  YCTAHOBJEHUIO  3aKOHA
ANEKTPOMAarHuTHOM  mHAYKIMU: DJIC UHAYKIMU B  3aMKHYTOM  KOHTYypeE
MPOMOPIIMOHAIBHA CKOPOCTH W3MEHEHUSI MArHUTHOIO MOTOKA Y€pe3 MOBEPXHOCTb,
OrpaHUYECHHYIO KOHTYPOM.

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

2. IlepeaBuras MaruuT yepe3 MOJIOCTh KaTYIIKH, KaK MMOKa3aHO Ha PUCYHKaxX a) — T),
OTMETUTH B KAXKJOM CIIy4ae OTKIIOHEHHE CTPEJIKH rallbBAHOMETPA.

0 W C c
g .

L
-
e —
-

b
[SE———
'\.-'\.\.'\. '._._-' 4

B o

3.Cobpath 11eMmb, UCMOJIB3YSI PUCYHOK.
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4. 3ambIKasi 1 pa3MbIKas 1IeTlb, OTMETUTh OTKJIIOHEHHE CTPEIIKH raJIbBAHOMETDA.
5. CoOpats 1enb, n300paxEHHYIO HA PUCYHKE.

6.IlepenBurasi KaTymky d9epe3 MOJOCTh APYrod KaTyImIKH, OTMETHTHb OTKJIOHEHHE
CTPEJIKU raJbBAHOMETPA.
7. CpaBHUTBH pe3ybTaThl U3MEPEHUI U ClIETATh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHBI:
1. Yto Ha3bIBaIOT MarHUTHHIM TosIeM? YUeM OHO co3/1aeTcs ¥ Ha YTO JICUCTBYET?
2. Uto Ha3BIBAIOT SIBJICHUEM DJICKTPOMArHUTHOU MHIYKITAEH?
3. UTo Ha3BIBAIOT MAarHUTHBIM TOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HANIPABJICHUE UHAYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Ha3zeanue nabopamopnou padoomer: «U3ydyeHue 3aBHCUMOCTH Tepuojaa
KO0JIeOAHUI HUTSAHOT0 MASITHUKA OT JJIMHBI HUTH.

Ilenv pabomer: ¥3yunTh 3aBUCUMOCTh MepUOAa KOJEOAHUN HUTSHOTO MASITHUKA OT
JUIMHBI HUTHU, HAYYUThCS OINPEIENATh YCKOPEHHWE CBOOOJHOIO TMaJeHUs C
MTOMOII[BI0 MATEMATUYECKOTO MasITHUKA.
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Oobopyoosanue: MTATUB C JAEpKaTeleM, IIApUK, MOJBEIICHHbIM HA HUTU JJIMHOU
okoso 1 M, mnpoOka, u3MepuTelIbHAs JIEHTa WJIM METpoBas JIMHEHKa,
HMITAHT€HLIUPKYIb, CEKYHIOMED.

PesyabTarnl:

Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmuposannoe

cooepoicanue).

— IIK 1.5. BbINOAHAT, MOHTQX W MEPBUYHYIO HHCTALISLUIO KOMIBIOTEPHBIX
ceTel B COOTBETCTBUU C JICUCTBYIOIIUMHU OTPACIEBBIMU CTaHIapTaAMU;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIPG 06, I1PG 07, ITPG 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo okoHuanuu pabomvl oOyuarowulicss OO0JdCeH YMems. TUIAHUPOBATH H
MPOBOJUTh M3MEPEHHUS  C TOMOIIBI0 PA3IMYHBIX HM3MEPUTENBHBIX PUOOPOB,
OOBSICHATH HaOMOaeMble (PU3UYECKHUE SIBJICHHS, MPOM3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy MOJYUYEHHBIX PE3YJIbTATOB SKCIEPUMEHTA M TMOTPEIIHOCTEH H3MEpPEHUS,
(hopMyIMpoBaTh MOHATHE KOJIEOATEIHHOTO ABUAKEHHUS U €r0 BUJIOB; PEIIATh 33Ja4u Ha
HaX0KJIEHUE MMApaMETPOB KOJIEOATEIBHOTO IBHKEHHS.

Teopus
MareMatuyeckuM  MAasSTHHKOM  Ha3bIBA€TCS  MaTepuajibHas  TOYKa,
MOJIBEIICHHAS! HA HEBECOMOW W HEPACTSHKUMOM HUTH. MOIENIbI0O MOMKET CIIYKHUTh
TSDKENBIM WIAPUK, Pa3Mepbl KOTOPOIO0 BECbMa MaJjbl 110 CPAaBHEHUIO C JJIMHOM HUTH,
Ha KOTOPOW OH MOJIBEIIEH (HE CPaBHUMBI C PACCTOSIHUEM OT LIEHTPa TSAKECTH OO
TOYKH ITOJIBECA).
Yuénpie ['anmuieit, Heroton, beccens u Jpyrue ycTaHOBWIM CIEAYIOLIUE
3aKOHBI KOJICOAHUSI MAaTEMATUYECKOTO MasTHUKA!

1. Tlepuon xosiebaHUsT MAaTEMAaTHYECKOTO MAasTHUKA HE 3aBUCUT OT MacChl
MasiITHUKA U OT aMILUIATYZbI, €CJIM YTOJI pa3Maxa He IpeBhIacT 6°.

2. Ilepnon komeOaHWS MATEMATHYCCKOTO MASTHHKA MPSMO IPOTOPIIMOHAICH
KBaJ[paTHOMY KOPHIO M3 JUIMHBI MasTHHUKAa WU OOpaTHO MPONOPIHMOHATIECH
KBaJpaTHOMY KOPHIO U3 YCKOPEHHSI CBOOOJHOTO MaCHUS.

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

KOJICOAHWMIL: T=2n \g )

X0/ PABOTBI
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUA:
1. PaccMOTpeTh MIKAJIbI H3MEPUTEIHHBIX IPUOOPOB, OTPEICTUTH [ICHY JCICHHUS.
2. [TocTaBuTh MTAaTUB Ha Kpail CTOMA.
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3. 3axaTh HUTH MasTHUKA 3a CBOOOJHBIN KOHEIl MEXIy ABYMs IOJIOBUHKAMHU
pe3aHoi MpoOKH B iepKaTelie ITaTUBA.

4. V3MepuTh Npu MOMOIIM IITAHTCHIUPKYJS IUAMETp LIapHKa, HAWTH pajanyc
miapuka r.

5. M3meputh anuHy HUTHlo, HAWTH JUIMHY MasSTHUKA (IJIMHA MasSTHUKA CUUTACTCS OT
HUKHETO Kpasi MPOOKH JI0 LIEHTPA TAKECTH IIapuKa)

I= lo+r.

6. OTKJIIOHUTH IIApUK HA HEOOJNBILIOHN yroi, He 6ombIiie 10°, U OTIYCTHUTS.

7. Ilo cekyHaomepy OmNpeNeauTh BpeMs, 3a KOTOPOE MasiTHUK COBEPIIMI N MOJHBIX
Kojebanuii (Harmpumep, 100 koseOanwmit).

8. BEIYMCIIUTE IEPHOT TTOJHOTO KOJIEOaHUS MasTHHKA IO (POPMYJIE: T=
9.B 6 - . Ll
. BeraucauTs yckopenue cBOOOIHOrO MaaeHus, o Gopmye: 9= =0

10. TToBTOpHUTH OIBIT IBA pa3a MPHU PA3TUIHBIX JJTHHAX MAsSTHUKA.

11. W3 Bcex HaWEHHBIX 3HAYEHUW YCKOPEHHUS CBOOOJHOTO NAaJEHUS BBIYHCIIUTH
CpeaHee 3HAUCHHUE.

12.CpaBHUTDH HAWICHHOE 3HAYCHHE YCKOPEHUS CBOOOIHOTO TAJCHUS C TAOJIUIHBIM H
OTPEICIUTh OTHOCUTENIbHYIO MOTPEUTHOCTh U3MEPEHUS 110 (hopMYyIIe:

|g_gma6ﬂ|
o= - 100%
Qma6n
13. Pe3ynbTarhl u3BMepeHU U BHIYHMCIICHUN 3a1CcaTh B TAOJIUILY.
e © ©
I~ e e
= o )
= - = S = S
. — = = = =
= = s o e =IR=) L o
< 2z v = o | 8 =S 5 =
&z S = o X oo o = v O = «
= - = 2= 2| Ee a = & = =-J-
=" = ) = = = =) ) ) A =
S | = | & EE | EE| @ ® | @ Z = g = 5 S
- = = < S =| =5 28| B = S = =
s = | = EEZ|EE|l g2 58 EZE% | FEE =
= | @ o | ® s = = | @ = ¥ 3 = o = =
2| 2 S| f¢e| S| ZFEVL |  EaEs | EaEvL| 82
= = = = S 9| 2 0| =& S 2| 53 = E o= S a
> S| E|E |25/ 25| 585|252 8856|8852 k5
Z |~ | X" Tz R EEZ|»E O ED | =5E | OE

0, %

14. CpaBHUTH pe3ynbTaThl U3BMEPEHUN U CAENATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Takoe MexaHWYeCcKue KoeOaHus?
2. Yrto Ha3bIBAIOT aMILTUTY0M KoseOanuii? Iloka3aTh €€ Ha pUcyHKe.
3. IlokazaTp Ha pHUCYHKE BHIbl MasATHUKOB, 3amucaTh (OPMYJIbI, KOTOPHIM
PACCUUTHIBAIOT NEPUOJ] KOJIEOaHUN ITUX MASITHUKOB.
4. Kakue koyie0aHUs Ha3bIBAlOT CBOOOJIHBIMU M BbIHYKIeHHbIMHU? IlpuBectn
IPUMEPHI.
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5. Kakne kosneOaHusi Ha3bpIBAIOTCS 3aTyXaloIMMH W He3aTyxaroummu. [louemy
koneOanust 3aryxator? WM300pa3suTh Ha pucyHKe TpaduKy 3aTyXawluxX H
HEe3aTyXaroumx KojeOaHui.

JIABOPATOPHAS PABOTA Nell

Haszeanue naoopamopnuoii pabomel: «AzydyeHue uHTEepPepeHIINN CBETAY.

Ilenwv pabomur: n3yauth uHTEP(DHEPEHITNIO CBETA.

Ooopyoosanue: MBUIBHBIA pACTBOP, POBOJIOYHAS PAMKA, JJIEKTpHUUYECKAs JIAMIIOUYKA,
HCTOYHHK 3JIEKTPUYECKON SHEPTUM JUIS MUTAHUS JIAMIIOYKH, COCUHUTEIbHBIC
MPOBO/A, CTEKJISTHHAS TPyOKa, CTEKIITHHBIC TUIACTUHBI, KOMIAKT-HCK.

Pesyabrartsi:

Dopmupyemoie NeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— [IK 1.5. BpINOJHATP MOHTaX M NEPBUYHYI0 HHCTAUIALMUIO KOMIBIOTEPHBIX
CETEH B COOTBETCTBUM C JICHCTBYIOIIMMH OTPACIEBBIMUA CTaHIAPTAMY;
MemanpeomemHbwle:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmuule:
— IIP6 06, I1P6 07, I1P6 10;
— IIPy 07, ITPy 08, ITPy 09, TTPy 12.
Ilo  okoHuanuu pabomwvl oOyuaOwuticsi 00IHCeH YyMemb: TPOBOAUTH

HaOI0ACHUS, TUIAHUPOBATh U BBIMIOJIHATH KCIIEPUMEHTHI, OOBSICHATH HAOII0AaeMOe

sByieHre (MHTephEepPEHIIMOHHAS KapTHHA).

Teopus

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

WuTepdepeniius BoaH — CIOKEHUE B MPOCTPAHCTBE ABYX (MM HECKOJIBKHUX)
BOJIH, NIPM KOTOPOM B Pa3HbIX €ro TOYKax MOJYy4YaeTcs YCWICHHE WU OciadiieHHe
PE3YJIbTUPYIOIIECH BOJHBI. .

st oOpa3zoBaHus YCTOWYMBOM gfé’
MHTEePPEPEHIIMOHHON KapTHUHBI HEOOXOIUMBI 5 /g
KOTE€pPEHTHbIE  (COIJIaCOBAaHHbBIC) MCTOYHMKU /
BOJH. KOrepeHTHbIMU HAa3bIBAIOTCS BOJIHBI, \ ‘/ I
UMEIOIINE OJINHAKOBYIO 4acToTy U NS
HIOCTOSIHHYIO pasHOCTh (a3. /

WNurtepdepeniueii  cBeTa  Ha3bIBAIOT N/
IIPOCTPAHCTBEHHOE repepacnpeeicHue 1]/
CBETOBOTO MOTOKA NPH HAJOKEHUH ABYX (WA ‘ﬂ
HECKOJIbKMX) KOT€PEHTHBIX CBETOBBIX BOJIH, B
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pe3yNbTaTe Yer0 B OJHUX MECTaX BO3HHUKAIOT MAKCUMYMBI, a B JPYTUX MUHUMYMBI
WHTEHCUBHOCTH (MHTEp(dEpEHIIMOHHAS KapTUHA).

WuTepdepenmmeit cBeta 0OBICHICTCS OKpacka MBUIBHBIX IMy3bIpeld M TOHKHX
MAaCJISTHBIX TJICHOK Ha BOJIE, XOTS MBUIBHBIN pacTBOpP U Macyio OECIIBETHBI.

CBeToBbIC BOJIHBI YaCTUYHO OTPAXKAIOTCS OT MOBEPXHOCTHM TOHKOW IUICHKH,
JaCTUYHO TMPOXOMAT B Hee. Ha BTOpoil TpaHWIle TUICHKH BHOBBH IPOUCXOIUT
JaCTUYHOE OTPAKCHHE BOJTHBI.

CBeTOBBIC BOJIHBI, OTPAKECHHBIC IBYMS IMOBEPXHOCTSIMH TOHKOW IUICHKH,
pPacIpoCTPaHSIOTCS B OJJHOM HAMPABICHUH, HO TIPOXOISAT Pa3HBIC Ty TH.

[Ipu pasHOCTM XOJa, PABHOM YETHOMY YHCIY [JIMH  TIOJTYBOJH

A o
[ =2k - 5H36J'IIOI[aeTC$I nHTEP(PEPEHIMOHHBIN MakcuMyM, Tae k=0; + 1; +2; £ 3;...
UtepdepeHIIMOHHBI MUHMMYM HaOIIOJaeTcsl NpH Pa3sHOCTH XOJa, PaBHOM

A
HEYCTHOMY YHCiy JutiH nonysond [ = (2k + 1) $

L
[Iupura wuHTEPHEPEHIIMOHHON TOJOCHI BBIPA3UTCS COOTHOIICHUEM: AX:E;L’
A d
JIJINHA CBETOBOM BOJIHBI: = EAX , uucno mosioc N, KOTOpble MBI YBUIUM,

OTIPEIEIISICTCS CTENIEHBI0 MOHOXPOMATHYHOCTHUA/AL: N = A/AA

Korna BeImonHsAETCS yCI0BHEe MAaKCUMyMa JIJIsl OJTHOM JJTMHBI CBETOBOM BOJIHBI,
TO OHO HE€ BBINOJHSETCS Ansi Apyrux BojH. [loaToMy ocBemiéHHasi OeiabIM CBETOM
TOHKasi I[BETHas TMpo3payHas IUIEHKa KaKETCS  OKpalleHHOW.  SIBieHue
uHTepPEpPEHIIMM B TOHKUX IUICHKAX MPUMEHSETCS i1 KOHTPOJS KadecTBa
00pabOTKM MOBEPXHOCTEU, JIsl MPOCBETICHUS ONTHKHU.

UuTepdepeHinoHHass KapTUHA — PEryJiipHOE 4epeaoBaHue obJacTei
MOBBILIEHHOW Y IIOHW>KEHHOW UHTEHCUBHOCTH CBETA.

WnTepdepenius cBeta — MPOCTPAHCTBEHHOE IepepaclpeiesieHue >HEepPruu
CBETOBOTO H3IIyUYCHHs] TPU HAJIOKEHHH JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBJICHUSX WHTEpPEpeHIMH U AUGPAKIUKA CBETa COOIOIAETCS
3aKOH COXpaHeHUs sHepruu. B obmactu uHTEpdEepeHInu CBETOBAsE SHEPTHs TOJIBKO
nepepacnpesieNsieTcsi, He NpeBpamiasch B Apyrue BHUAbI dHepruu. Bospacranme
SHEPTUM B HEKOTOPBIX TOYKAX HWHTEPPEPEHIIMOHHOW KAapPTHHBI OTHOCUTEIHHO
CYMMapHOI CBETOBOW SHEPTUM KOMIIEHCUPYETCS YMEHBIICHHEM €€ B APYTUX TOYKaxX
(cymMmapHasi CBETOBasi DJHEPTHsI — 3TO CBETOBAs YHEPTHUS JBYX CBETOBBIX IyYKOB OT
HE3aBUCUMBIX HCTOYHHKOB).

CBeTibpie TIOJIOCKM COOTBETCTBYIOT MAaKCHMyMmaM JSHEpPrud, TEMHBIE —
MHUHHAMYMaM.

X0 PABOTHI
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. ITpoectu OIIBIT 1:
1) omycTUTH IPOBOJIOYHYIO PAMKY B MBUIBHBII pacTBOP;
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2) mpoHabIII01aTh M 3apUCOBATh UHTEP(PEPEHIIMOHHYIO KAPTUHY B MBUIBHOM TJICHKE
(mpu  OCBENIEHWW IIJIEHKHM O€JbIM CBETOM (OT OKHA WM JIaMIIbl) BO3HHUKAET
OKpallluBaHUE CBETIBIX MOJIOC: BBEPXY — CHHHI 1IBET, BHU3Y — B KPACHBIN 1IBET);

3) caenarb BBIBOJI.

2. [Iposectu OIIBIT 2:

1) c mOMOIIIBIO CTEKISTHHOM TPYOKH BBIIYTh MBUIbHBIN MTYy3bIPb;

2) nponabmoaaTh 3a HUM (IPH OCBEIIEHUH €ro OebIM CBETOM HaOII0al0T
oOpa3oBaHHE I[BETHBIX HWHTEP(PEPEHIMOHHBIX KOJIEL; MO Mepe YMEHBIICHUS
TOJIIIUHBI TUIEHKH KOJIbI[a, PACIIUPSSACH, IEPEMEIIAOTCS BHU3);

3) onmcath uHTEP(HEPEHIIMOHHYIO KapTUHY,

4) cnenaTh BBIBOJ.

3. [Iposectu OIIBIT 3:

1) TmareapbHO TPOTEPETh CTEKISIHHBIE TUIACTUHKH, CIOKUTH UX BMECTE€ M CXKaTh
najgblaMu;

2) nponaOmofaTh UHTEP(HEPEHIMOHHYIO KApTUHY (M3-3a2 HEUACATBHOCTU (POPMBI
COTIPUKACAIOLIUXCS TMOBEPXHOCTEN MEXIy IUIACTUHKAMM OO0pa3yloTcs TOHYaiIume
BO3yILIHBIE IyCTOTHI, JAIOIIUE SAPKUE PaayKHbIE KOJIbIIEOOpa3HbIE WM 3aMKHYThIE
HENPaBWIbHON (DOPMBI MOJOCHI; NMPU U3MEHEHUU CHIIbI, CKUMAIOIIEH IJIACTUHKH,
pacrnojoxeHue u (¢GopMa TOJOC HU3MEHSAIOTCS KaK B OTPaXXEHHOM, TaK WU B
MIPOXO/IAIIEM CBETE);

3) 3apucoBaTh yBUICHHBIC KAPTUHKY;

4) caenaTh BBIBOJ.

4. IIpoectu OIIBIT 4:

1) mOMOXXUTH TOPU3OHTATIHFHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) npoHali0/1aTh UHTEPHEPEHIIMOHHYIO KapTUHY;

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY;

4) cnenaTh BBIBOJ.

5. CpaBHUTH pe3ynbTaThl ONBITOB U CAEIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HasbiBaeTcsa unTepdepeHimeit ceera’?
Kaxkoe ycnoue HeoOxoaumMo 11t muHTephepeHIInn cBeTa?
3. Kakoit Bum wumeer uHTepdEpEeHIIMOHHAS KapTUHA B Ciydyae MOHO-
XpPOMaTHYECKOTo cBeTa?
Kak onpenensercs ;ymmHa CBETOBOM BOJIHBI TP UHTEp(hEpEHITNU cBeTa?
[Touemy MBUTBHBIC ITy3BIPH HMEIOT PATY’KHYIO OKPacKy?

no

o B

JIABOPATOPHAS PABOTA Nel?2

Haszeanue nabopamopnoit pabomot: «Azyuyenue nudpaxkuum cBeTa.

Ilens pabomet. v3yunTh TUGPAKIIUU CBETA U ONPEICTUTH JUIMHY CBETOBOU BOJIHBI.

Obopyooseanue: TipubOp NI ONPEICICHUS JJIMHBI CBETOBOM BOJIHBI, TIOJICTABKA JIJIS
npubopa, AudpakIroOHHAsS PENIETKAa, UCTOYHUK CBET (JIAMIOYKa C TPSIMOM
HUTHIO HaKaja B ATPOHE).
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Pesyabrartsl:
Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenmuposannoe
cooepoicanue).

— IIK 1.5. BbINOAHAT, MOHTQX W NEPBUYHYIO HHCTAIUISIUIO KOMITBIOTEPHBIX

ceTell B COOTBETCTBUM C JIEUCTBYIOIIUMH OTPACIIEBBIMU CTAaHAPTAMH;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— I1P6 06, I1P6 07, TTP6 10;

— IIPy 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okoHuanuu pabomwvl obyyaowulicsi O00aHCeH YyMemb: TPOBOJUTH
HaOJII0CHUS, TUIAHUPOBATh U MPOBOAUTHh U3MEPEHUS PA3TUYHBIMU U3MEPUTETHHBIMU
npuOopaMu; TPUMEHATHh TOJyYCHHbIE 3HaHUA 10 (u3MKe g OOBICHEHUS
Ha0JII0AaeMOr0 SBJICHMS, AHAJTU3UPOBATh COCTAB DBJICKTPOMATHUTHBIX HW3TYUYCHUM;
MIPOU3BOAUTh MATEMATHYECKYIO 00pa0OTKY MOJYUEHHBIX PE3YJIBTATOB AKCIIEPUMEHTA.

Teopus

Hudpakuuss —  sBIEHUE OTKJIOHEHHUS BOJIHBI OT  MNPSAMOJUHEHHOTO
pacnpoCTpaHEHUs NMPU MPOXOXKIACHUH YEepe3 Majble OTBEPCTUS U OTMOAHUU BOJIHOU
MaJbIX MpenarcTBUil. Pasmepsl mpenarcTBuil (OTBEpCTU) NOJKHBI ObITh MEHbIIE
WM COU3MEPHUMBI C JJIMHON BOJHBI. CyIIECTBOBAHHUE ATOTO SIBICHUS (IU(PAKLIIN)
OrpaHUYMBAET 00JACTh MPUMEHEHHUSI 3aKOHOB T'€OMETPUYECKON ONTUKHU U SIBISETCA
MPUYMHOM TIpeiesia pa3peliaronie criocoOOHOCTH ONTHYECKUX MPUOOPOB.

Hudpakiuss oObICHAETCS TEeM, 4YTO CBETOBBIE BOJIHBI, NPUXOJAIIME B
pe3ynbTare OTKJIOHEHUS W3 PAa3HbIX TOYEK OTBEPCTHS B OJHY TOYKY Ha 3KpaHe,
uHTEePHEPUPYIOT MEKTY COOOM.

Judpakiuss cBeTa HUCHOJB3YETCS B CIEKTPaJbHBIX NPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBISIETCS NU(PpaKLIMOHHAS pelIeTKa.

JudpakinonHas pemnieTka — ONTHYECKUN Mpuoop,
MPEJCTABIAIONIMNA CO00M TEPUOAUYECKYIO CTPYKTYPY U3
OOJIBIIOTO YMCIIa PErYJISIPHO PACIIONOKEHHBIX 3JIEMEHTOB,
Ha KOTOpPBIX MPOUCXOAUT audpakuus cBera. llepuon
PELIETKN — MITPUXHU C ONPEEICHHBIM M MOCTOSHHBIM JJIs
TAHHOU T paKkIUOHHOM pELIETKH npoduiiem
MOBTOPSIFOTCS Y€PE3 OJMHAKOBBINH MTPOMEXKYTOK d.

CniocoOHOCTh THU(PPAKIIMOHHONW PEIIeTKH pacKIIaJlbIBaTh MaJaloIIUil Ha Hee
My4€K CBETa MO JUIMHAM BOJIH SIBJIIETCA €€ OCHOBHBIM CBOWCTBOM. Pasznnuaror
OTpa)kaTeJbHbIC U MPO3pauHbIe TUPPAKIIUOHHBIE PEIIECTKH.

[TapamiensHple Jydd, MAYIIAE OT KPAaeB COCEAHMX LIENEH, NUMEIOT Pa3HOCTb
xoma A= d-sinp, tme d — TmOCTOSIHHAsT PEMIETKH — PACCTOSHUE MEXKIy
COOTBETCTBYIOIIMMH KpasiMU COCEHMX IIENEH, HA3bIBAEMOE MEPUOAOM PELIETKH, (p —
YTOJ OTKJIOHEHUSI CBETOBBIX JIydel OT MEPIIEHIUKYJISpa K INIOCKOCTH PELIETKU.
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[Ipu pasHOocTM XOnda, paBHOM wLeIOMYy 4YHciIy JHMH BoiH d-sing = kA,
HaOronaeTcst MHTepPEepEeHIIMOHHBIN MAKCUMYM AJISl TAHHOM JJIMHBI BOJHBI. Y CIIOBHE
MHTEPPEPEHIIMOHHOTO MAaKCHMyMa BBIMIOJIHSACTCS AJISi KaKJOW IJIMHBI BOJIHBI TpU
CBOEM 3HAUYCHUU IU(GPAKIIMOHHOTO YTiia O.

=
L
l @ b i
Jrpay
VY ciioBUE BO3HUKHOBEHUSI MAaKCMMyMa MOXHO 3alucaTh uHaue: nA = d sin
Q,rae d — IIEPUO/ ,uI/I(bpaKuI/IOHHOI‘/'I pELUIETKU; ) — YTO0JI, HOJI KOTOPBIM BHUJIECH

CBETOBOI MakcUMyM (yroJi Judpakiium).
Tak kak yrisl qudpakium, Kak MpaBUiIo, Majibl, TO I HUX MOYKHO MPUHSTh
a

sing =1gp, atgp = i,

a
nostomyns. = di (B HaHHOH pabore 5Ty (QOpMyiy HCIONB3YIOT IS BBIYHCIICHUS

JUTMHBI CBETOBOM BOJIHBI).
[lonoxeHue  CBETOBBIX MAaKCMMyMOB  3aBUCUT OT  JUIMHBI  BOJIHBI
MOHOXPOMAaTHYECKOTO CBETA: YeM OOJIbILIE JJIMHA BOJIHBI, TEM AAJIbIIE MAKCUMYM OT
HYJIEBOTO.
[Ipu npoxoxaeHuun uepe3  audpakiuonnyro |l
pelIeTKy My4doK Oesloro cBeTa pasziaraercs B CIIEKTP.
benpit cBer 1m0 coctaBy — clOXHbIA. Hynesou
MakCUMyM JJii Hero — Oejas Mojioca, a MaKCUMYMBI
BBICIIUX TOPSAKOB MPEJCTABIAIOT cOOOW Habop cemu
LBETHBIX I0JIOC, COBOKYIHOCTb KOTOPBIX Ha3bIBAOT
CIEKTPOM

Kk P g p X
) 2xpaH

JudpakunonHas pemerka
cootBeTcTBeHHO |; I, ... mopska.

Yron audpakiuy uMeeT HauOOoJIbIIee 3HAUCHUE I KPAaCHOTO CBETa, TaK Kak
JUTMHA BOJTHBI KPACHOTO CBETa OOJIBIIIE BCEX OCTABHBIX B 00JIACTH BHUAMMOTO CBETA.
Hanmenbiiee 3Hauenne yria gudpakiuuu st GuoJIeTOBOTO CBETA.
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[Tomyunte nUQPaKIUOHHBIA CHEKTP MOXKHO,
UCIOJb3ysl NpUOOp IJIsl ONpEAENeHUs] IJIUHBI CBETOBOU
BosiHbl. [Ipubop  cocrout u3 Opycka 1 co MIKaJoOW.
BHusy Opycka ykpemseH crepkeHb 2. Ero BCTaBisiloT B
OTBEPCTHE MOJCTABKU OT IOABEMHOIO CTOJIMKA. bpycok
3aKPEIUIAIOT IO/ Pa3HBIMU yIJlaMu € IIOMOIIbIO BUHTA 3.
Brone Opycka B OOKOBBIX IIa3ax €ro MOXET
IIEPEMEIATHCS MOI3YHOK 4 € SKpaHOM 5.

ki
Puc. 1
K xoniy Opycka mpukpervieHa pamka 6, B KOTOPYIO BCTaBJISIOT TU(DPaKIIMOHHYIO
pelIeTKY.

X0 PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
1. PaccMoTpeTh HIKajibl H3MEPUTEIBHBIX IPUOOPOB, OMPEICIUTD IIEHY JCICHNUS.
2. Cobparb yCTaHOBKY, M300paKEHHYIO Ha pUCYHKe 1.
3. YCTaHOBUTH Ha IEMOHCTPALIMOHHOM CTOJIE JIaMITy U BKIIIOUUTH €€.
4. CmoTps uepe3 AUPPAKIMOHHYIO PEIIETKY, HAalpaBUTh NpUOOp Ha JIaMIy Tak,
4TOOBI Yepe3 OKHO dKpaHa npubopa Oblla BHJIHA HUTH JIAMIIBI.
5. Dkpan mnpubopa YCTAaHOBUTb Ha BO3MOXHO OOJIBLIEM PACCTOSIHUM OT
TUGPaKIMOHHON PEIIeTKU U MOJYyYUTh Ha HEM YeTKoe nu3obpaxenue crektpos | u 1l
MOPSITIKOB.
6. [IponabmtogaTs 0Opa3oBaBIIMecs HAa YEPHOM dKpaHe AU(PpaKIIMOHHBIE CIEKTPHI [ 1
Il mopsinka, rae Oauke K IIeNH pacrojaratoTcss GuoJIeTOBbIE JIy4H, a JajblIe OT Heé
KpacHbIE.
7. V3meputh 1o mikane Opycka yCTAaHOBKH paccTosiHue «D» oT skpaHa mpubopa 10
TU(GPaKLIMOHHON pelmeTKH (CM. IEPBBIA PUCYHOK).
8. OmpenenuTh paccTosiHEE OT HyJeBoro aeneHus (0) mKambl dKpaHa 10 CepeauHbI
(GuosIeTOBON MOJOCH! KaK CJeBa «a,», TaK U CIpaBa «a@y» I crekTpoB | mopsaka
(cM. epBBIN PUCYHOK) U BBIUHCIUTH CPEIHEE 3HAUCHUE dp.
9. Takue xe HM3MEpPEHMsI BBINOJHUTH W JJII KPAaCHBIX MOJOC JU(PAKIMOHHOTO
CIEKTpa.
10. Beruuciauth nauHY BOJHBI (HUONIETOBOTO cBeTa s cnekTtpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsankos no ¢popmyne 4 =d na_b'

11. Pe3ynbTaThl U3BMEPEHUN 1 BHIYMCIICHUN 3aMUCcaTh B TAOJIUITY.
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= Buaumbie Buaumbie JlnuHa cBeTOBOM
S
E S rPaHMUbI CIIEKTPa rpaHUIbI BOJIHBI
= c = ¢uoseroBoro CIIeKTpa
S| = 8 = & cBeTa KPacHOro cBera
=N = s =
2 S = 4 = = - -
=1 522 322 |z |Z 5 |z | 2 £ |2 <
e - v = © S S S = =
o | ST |9 | 22X = 2 S = 2 S 2 Z =
~|Xs|% |EEs5 e | S 2 2| S 2 S = S =
T2 | g | 3% S s | $ 2 ¥ s | = = S o
= o | = = 3-5 ] 2 o ] 2 O g = --I-
a8 a. 3 : =) o = T =) o - = S = QL >y
) = ) g < 5 s | 2 =7 ¥ I g O =7 I sl E s = =
:&:m‘“:* = &= 5 5 = &2 S| &2 ol
= 3) > o M < >} 0 M = 2| % = =2

12. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBO/.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3wIBalOT nudpakiueit ceera?
2. Uto npenctaBistoT coboit mudpakmus Openens u audpaknus Opaynrodepa?
3. Ilouemy HyneBO MakcuMyM IU(PAKIMOHHOTO CHEKTpa Oenoro cBera — Oemas
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJIOC?
4. TloyemMy MaKCUMyMbI pPAacCIONaraloTcsi Kak cjeBa, TaK W CIIpaBa OT HYJIEBOIO
MaKcUMyMa?

7. MPAKTUYECKHUE PABOTHBI

INPAKTHYECKAS PABOTA Nel

Haszganue npaxmuueckoii paomui: «EMKOCTHOE CONpOTHBICHHE B IeNH
NnepeMeHHOr0 TOKay.
Ileny padomwi: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETIH TEPEMEHHOTO TOKa,
OTPEICNIUTh NapaMeTPhI LIETH NEPEMEHHOT0 TOKa, CoJIepKaIleii KOHIEHCATOP;
Pe3yabTarthi:
Dopmupyemboie 371eMEeHmMbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— IIK 1.5. BpImonHATE MOHTQX M NEPBUYHYK) HMHCTAJUISLHMIO KOMIIBIOTEPHBIX
ceTel B COOTBETCTBUU C JECHCTBYIOIIMMHU OTPACIEBbIMU CTAHIaAPTaAMU;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemmHuule:
— IIP6 06, ITP6 07, I1P6 10;
— [IPy 07, ITPy 09, ITPy 12.
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Ilo oxonuanuu pabomul 00y4arOWUICA 00NHCEH YMemb: YATATh DICKTPUIECKUE
Heny, MPOU3BOJUTH pPacueT MapaMeTpoOB AJIEKTPUUECKOW LENU MEPEMEHHOro TOKa,
IPUMEHSTh OJyYCHHbIE 3HAHUS 17151 OOBSICHEHUS UCCIIETyeMOTO SIBJICHUS.

Teopusa
B osnektpuueckodl 1enu KOHAEHCATOP SIBISIETCS HAKOIUTEIEM HSHEPruu
ANEKTPUYECKOro mojs. [Ipy MOCTOSSHHOM NPUIIOKEHHOM HANPSKEHUHU TOK Yepes
KOHJIEHCATOp OTCYTCTBYEeT. [lepeMEeHHBII TOK NPOTEKAaeT uYepe3 KOHIEHCATOp.
BenuunHa TOkKa OpOMOpPIMOHAIIBHA CKOPOCTH  HU3MEHEHHUS  DIJIEKTPUYECKOIO
HANPSDKEHHS HA IUIACTUHAX KOHAEHCATOPA.

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

— PEaKTHUBHOE CONPOTUBIICHUE KOHJIEHCATOPA.
CpaBHuBasi ¢popMyIbl UIsl TOKA U HANPsDKEHUST HA KOHICHCATOPE, BUIUM, UTO
TOK OIepekaeT HarpshkeHue no dasze Ha yroa 90°.
PeakTuBHass MomHOCTh KoHAeHcaTopa, paBHas Qc = Uc-1 (Bap) maer Ha
CO3J]aHUE JIEKTPUYECKOTO TOJIS.

X0 PABOTHBI
1. Ucnonw3ysh NpUBENECHHYIO CXEMY M JaHHblE U3 TaOJUIbI MPOU3BECTU paCUET
HEWU3BECTHBIX BEJINYMH.

I R
o———1 1
~ T
HcXonHbIe JaHHBIE: Ql Ql —C
o
Bap | R, I, Bap | R, I, |Bap | R, I, Bap | R, I, | Bap | R, l,
Ne Om | A [ Ne OMm| A [Ne [Om| A | Ne OmMm| A [ Ne [ OmMm| A
1 10| 2 7 7 1 13| 10| 1| 19 8 18| 25 9 1
2 8 2 8 8 2 14 8 2| 20 9 2| 26 8 2
3 7 1 9 7 15| 15 7 2| 21 7 1| 27 6 15
4 6 1| 10 6 16 5 1| 22 6 2| 28 7 15
5 5 2| 11 5 1 17 4 1| 23 5 1] 29| 5 1
6 4 1| 12 4| 08| 18| 10| 1| 24| 10| 3| 30 | 9 1

[lens moakIIOYEHA K UICTOYHUKY TIEPEMEHHOTO TOKa C Hanpsaxycenuem U =
127 B u wvacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanmvie 3a0aHUA.

2. OnpenenuTh MOJHOE CONMPOTUBIICHUE TIenu Z (BBIPa3UTh UCIIONB3Ys 3akoH Oma: 1=
48




Yy
Z
3.Paccunrath pEaKTUBHOE COIIPOTUBJICHUE Xc (BBIPA3UTH u3

— [p2 2
cpopMyJILI:E_ RO+ e ).

1
4. Haiftu eMKOCTh KOHIeHCcaTopa u3 GopMyibl Xc=

2r-f-C
5. Onpenenirs akTUBHYIO MOIIHOCTE P o popmyne: P= I°R.
6. BBIUMCIIUTL PEaKTUBHYIO MOIIHOCTLQ, Hcnonb3ys GopmynyQ = 12X¢.

7.01npeaenuTh MOTHYI0 MOITHOCTES TI0 (JopMyIIe: SN G

COSP=—
8.Haiitn k03(pUIIMEHT MOIIHOCTH LIETH 110 (hopmyJie: v
9. Onpenenuts yroa ¢ (o TabaWIle WM Ha KaIbKYJIATOPE), YIUTHIBAs 3HAUCHHC
MOJyYEHHOE B 1I. 8.
10. Pe3ynbTarsl BEIYKMCICHUN 3anMcaTh B TAOJUILY.

N3BecTHBIE

Ne Pacuer
BapnaH BECJINYUNHBI
a U, I R, Z, Xc, C, P, Q, S, cos| ¢

B A | Om Om Om |mMx® |Br (Bap |BA |¢

11. Cnenatpb BBIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCSl KOHJIEHCATOPOM?
2. Kak onpenenuTs HanpsHKEHUE, 3apsii U eMKOCTh KOHJIeHcaTopa?
3. Kak HaiiTh peakTHBHOE CONPOTHBIICHNE KOHIeHCaTOpa?
4. KakoBo Ha3HaYeHHE KOHJICHCATOPA B IIEMU NTEPEMEHHOTO TOKa

INPAKTHYECKASA PABOTA Ne2

Ha3zeanue npaxmuueckou padompr: «MHIYKTHBHOE CONPOTHBJIEHHE B LeNHU
MEePEeMEHHOI0 TOKAY.

Ilenv padomwvr:  03HaKOMUTHCS C pabOTOM KAaTyIIKHM HWHIYKTHUBHOCTH B LIENHU
IIEPEMEHHOI0 TOKA, HAYYUTHCS ONPENEIATh MMapaMeTphl 3JIEKTPUUYECKON LN
IIEPEMEHHOT0 TOKA, COAEPIKAILEH KATYIIKy WHIYKTHBHOCTH.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— [IK 1.5. BpINOJHATE MOHTaX W NEPBUYHYI0 HWHCTAUIALMIO KOMIBIOTEPHBIX
CeTell B COOTBETCTBHUM C JICHCTBYIOIIMMH OTPACIEBBIMUA CTaHAAPTAMH;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPITI 03, MPII 04, MPII 05, MPII 18;
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— MPK 03, MPK 04, MPK 05, MPK 08;

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

— I1P6 06, I1P6 07, TTP6 10;

— 1Py 07, I1Py 09, I1Py 12.

Ilo oxonuanuu pabomi 0OyuaOWUIC 00IJCeH YMemb. YUTaTh IICKTPUUCCKHE

Heny, TPOU3BOJUTH pPAcueT MapaMeTpoOB AIICKTPUUECKOW MU MEPEeMEHHOr0 TOKa,
IPUMEHSTH OJyYeHHbIE 3HAHUS 17151 O0BSICHEHUSI UCCIIEyEMOrO SIBJICHUSI.

Teopusa
Karymka wHAIyKTHBHOCTH 0O0JagacT CIOCOOHOCTBIO CO37aBaTh MAarHUTHOE
moJjie. ITO CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTYIIKU - UHAYKTUBHOCTHIO (L),
KOTOpasi 3aBUCUT OT 4YHCJa BUTKOB, CEpPJICUHHUKA, T'C€OMETPUYECKUX Pa3MEPOB

KaTyIIKH.
L = y/I; rne y = W-® - NOTOKOCIEIUICHUE KATYIIIKH;
W - 4ncno BUTKOB KaTyilku; @- MarHUTHBIA MOTOK; | - TOK, mpoTeKaromuii mo
KaTyIIKE.

[IepeMeHHBIN TOK, MPOTEKass MO KaTyIIKE, CO3[1a€T MEPEMEHHbIM MarHUTHBIMI
notok @, KOTOpBIM, mepecekas BUTKM KaTymiku, HaBoauT B Hux OJJIC
camounaykuuu. CormacHo mnpasuna Jlenma, O3JIC  caMOMHIyKUHMH, TOK

; CaMOMHAYKIHH IIPCILITCTBYIOT IIPOTCKAHWIO TOKA B ILICIIHU

dd i
—~1 teT_ EI. =_WE=_LE.
Torna
ch d . :
u=up =-e S LE =LI, d—sm[mt} =wll cosfwt) =T am (et +30)
t t

Un/lm = U/l = XL = oL (OM) - HHIYKTUBHOE COIPOTUBJICHNE KATYIIIKH.

QL - peakTHBHas MOIIHOCTh KaTYIIKH HAET HA CO3JaHHE€ MAarHUTHOTO IIOJIAL.
EnuHnna n3MepeHns peakTHBHOM MOIIHOCTH: Bap — BOJIBT - AMIIEP PEAKTHUBHBIN;

P - akTHBHAs MOIIHOCTH LETIHM MpEeBpAIIAcTCcs B Teo. Equnnna nsmepenns Br;

S - monHast MOIIIHOCTH TIETIH, eIUHKIIA U3MepeHus: — BA (BoabT-ammep).

2 2
= Il' + - o
3 L & MOJYyJ1b ITOJTHOU MOIITHOCTH.

COSE=——
S KO3(P(PHUIMEHT MOIIHOCTH, MOKa3bIBAIOLIMI Kakas 4acTh HOIBEICHHOM K

IIETH AJIEKTPUUECKON MOIITHOCTH S, MPEBPAIAeTCs B MOJIE3HYIO MOIIHOCTH P.

XOJA PABOTHBI

1. Hcnone3ysd NpUBEACHHYIO CXEMY U JaHHBIE W3 N _ KaTymMIRA
o3

TaOJIUIIBI TPOU3BECTH PACUYECT HEM3BECTHBIX BEITMYHH. l ! :
4 AL

® L

- ][R

Hcxonnrlie faHHbIEe: T o
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Bap | R, I, | Bap | R, I, |Bap| R, l,| Bap | R, I, | Bap | R, l,

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

[lens moaKIIOYEHA K UICTOYHUKY TIEPEMEHHOTO TOKa C HanpsaxyceHuem U =
127 B u uacmomoii 50 I'y.
lIpogheccuonanvro-opuenmupoganmvie 3a0aHUA.
2. OnpenenuTh MOJHOE CONMPOTURIICHHUE TIenu Z (BBIPa3uTh U3 HOPMYIIbI 3aKOHA

Owma:l= !)
Z

3. Paccuurtath peakTuBHOE compoTuBieHHE XL (BbIpa3uTth H3  (POPMYJIBL:

Z =\JR?+X}?).

4. Halitu nHIyKTUBHOCTH LKkaTyiiku o gpopmyre:

X|_ =2 7Z'fL

5. Onpenenutsh aKTUBHYIO MOITHOCTHP, ncnons3ys gpopmyiy:
2

P="=|R.

R
6. BEIUMCIIUTL PEAKTUBHYIO MOIIHOCTLQ, MCIIOMB3ys BeIpaxenue: Q = 12X|.

7. OnpeAenuThb MOJIHY0 MOITHOCTH S1io Gopmyiie: S = U-l.
F

COSE = —
8. Beruncianth K03 HUIIMEHT MOIITHOCTH TIENH TT0 popMyIIe: v
9.0npenenuts yron ¢ (1Mo Tabauile WIM Ha KaJIbKYJISTOPE), YUYUTHIBAsS 3HAUCHUE
MOJyYEHHOE B II. 8.
10. Pe3ynpTaThl BEIYMCICHUN 3aMMCATh B TAOJHILY.

N3BecTHBIC
Ne Pacuer
BeJIMYUNHBI

Bana“a“ ul Ll R [ Z I x| Ll Pl T s cos| ¢
B A| Om | Om | Om | I'm | Br | Bap | BA | ¢ |,

(o]

11. Cnoenatp BBIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakwm cBoiicTBOM oOJagaeT KaTylika WHIYKTUBHOCTH, U YE€M OHO
XapakTepuszyercs?
2. Kak HaliTu peakTUBHOE COMPOTHUBIICHUE KATYIIIKH?
3. Kakue MomiHOCTH pa3nuyaroT B HEMIX NEPEeMEHHOTO TOKa?
4. Kakoit (pu3mvecKuii CMBICI COS(?
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8. Jlutepatypa

OcHOBHBIE EYATHBIE U31AHUSA

1. ®duzuka : 10 kmace : 6a30BbIN U Yr1yOJeHHBIH YPOBEHD : yueOHUK : B 2-
X gacTax, . Yacte 1 / JI. O IN'ennenireiin, A. A. bynarosa, U. H. Kopuunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuii, 2019. — 299 c. : rpad., puc.,
Tabm1., GoT.

2. ®wuzuka : 10 kinace : yueOHUK : 6a30BbIN U yrayOneHHbIN ypoBHH : B 2-Xx
gacTsax, Yacts 2 / JI. O. I'ennenmreitn, A. A. bynatosa, U, H. Kopauises, — Mocksa
: bunom. Jlabopatopust 3nanwmii, 2019. — 235 c. : rpad., puc., Tadin., Gor.

3.  ®wuzswmka : 11 xnacc : yueOHHK : 0a30BbIi U yrITyOJICHHBIA YPOBEHD : B 2-
x gacTax, Yacte 1 / JI. 3. 'ennenmreiin, A. A. bynarosa, U. H. Kopaunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuit, 2019. — 189 c. : rpad., puc.,
Tab1., QOoT.

4. ®uzuka : 11 kmacc : yueOHUK : 0a30BbIi U yIiTyOJIEHHBIN YpOBHU : B 2-x
yacTsax, Yacte 2 / JI. O. 'ennenireiid, A. A. bynartos, U. H. Kopuuinbes, pea. B. A.
OpnoBa — Mocksa : bunom. JlaGopatopus 3nanmii, 2019. — 203 c. : rpad., puc.,
Tal., QoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U cHeHUATBHOCTEH
TEXHUYECKOTO TMpoduiis: y4eOHUK JJIsi 00pa30BaTENbHBIX YUYPEKIECHUN Cpea.npod.
oOpazoBanusi / B. @. JImutpuena. — 8-e uz., crep. — M.: Axkanemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpaszoBanue) [cair]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum goctyma:
JUTSI 3aPETUCTPUD. TTOJIb30BaTEIEH

6. YueOnsiii onnaiin kypc.®@usuka // MoOuiabHOE 3JIEKTPOHHOE 00pa30BaHHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamieHwus:
29.01.2023). - PexxuM gocTymna: Juist 3aperuCcTpUp. MOJb30BaTeCH

7. YueOnblii onnaiin  kypc.®uzuka 10 // MoOuibHOE 3JIEKTPOHHOE
oOpasoBanue: [cait]. — 2022. - URL.: https://educont.ru/courses/list/course/e3579ebe-
5b73-41af-9d32-7b303aade0f6(nara obpamenus: 29.01.2023). - Pexxkum poctyrma:
JUTSL 3apETUCTPUP. MOJIb30BaTENEH

8. YueOnwrii onnaiin  kypc.®msuka 11 // MoOumpHOE DIIEKTPOHHOE
o0Opa3oBaHHUE: [caiiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-tb9412b5a916(nara
obpamenus: 29.01.2023). - Pexxum goctyna: i 3aperucTpup. MoJIb30BaTeNen

JlonoJTHUTe IbHbIE HCTOYHUKH

9. DnexkTpoHHbI yueOHBIM Kypc. Puszmka (TexHOIOTHYECKHH Tpoduib) //
JluctaHuMOHHOE oOy4eHue B IOVYpI'TK: [caiT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOparieHus:
24.01.2023). —PexxuMm goctyma: Juist 3aperucTpup. MoJib30BaTesei
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9. Ilpunoxenue

OcHoBHBIE {l)H3H‘leCKI/Ie NNOCTOAHHBIC (OprFJ'leHHble 3Ha‘leHI/Iﬂ)

du3nuyeckas NOCTOTHHASA O0o3HaueHune

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

ITocrossHHast bonpiimana k

3aps 3JIEeKTpOoHa e

CkopocTh CBETa B BAKyyme

ITnoTHOCTSE KUAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Bogma (mpu | 1,00-103 P1yTh

4°C)

['muuepun 1,26-103 Croupt

53

YucaoBbie
3HAYCHUSA

9,81 m/c?

3,14

6,67-10 M3/ (xr
.2

6,02-10% momp?t

8,31 Ix/(momnb-K)

1,38-102 Tx/K
1,60-10%° Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m®

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TeJI

Tsépnoe ILi1oTHOCTD, Tsépnoe ILiioTHOCTD,

TEJIO Kr/m® TEJI0 Kr/m°
Amomunnii | 2,7-103 Menb 8,9-10°

Bapuii 3,5:10° Huxensb 8,9-10°

Banasuii 6,0-10° CauHel 11,3-103

Bucmyt 9,8-103 Cepebp 10,5-10°

XKeneszo 7,8:10° 0 1,9-10°

JIntuii 0,53-103 Le3uit 7,1-10°

[Munak

ILoTHOCTH Ta30B (IPU HOPMAJILHBIX YCJI0BHUSX)

I'a3 ILnoTHOCTD, I'asz ILnoTHOCTD,
Kr/m® Kr/m®
Bomopon 0,09 [ennmit 0,18
Bozmyx 1,29 Kucnopon 1,43

Ko3¢ppuuueHT MNOBEPXHOCTHOT0 HATSIXKEHUS KUAKOCTEH

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

IToka3zaTesib npeIOMJICHUSA

BemecTBo IToxa3zarean
Bona 1,33

[nuuepun 1,47

Crekio 15
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Anma3s 2,42
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IMoxa3zanus
BJIAJKHOTO
TepMoMeTpa,
°C

Oooo~No ol WwWNE O

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 mokaszanuii CyXOoro 1 BJaKHOro TcpMomMeTpoB, °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

IIcuxomerpuueckasi TadaMLA

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

56

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

5,9

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.]'IeHI/Ie HAaChIMAKIIHUX MAP0B U X IVIOTHOCTDb IIPHU PA3JIMIHBIX

t, °C

O©Ooo~Noorlhs, WwWwhNhEFE O

p, klla

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

TeMIeparypax
Ds é 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 32
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

P M_rg
14,5
15,4
16,3
17,3
18,3
194
20,6
21,8
23,0
24,4
25,8
21,2
28,7
30,3
32,1
33,9
35,7

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii Ko3guuueHT

COIMPOTUBJCHHUSA METAJIJI0B U CIIJIABOB

P

Ps

Bemecrao | <10 : &M "M | o, K1 | Bemecrso | <10 ; H(I)JM Mo o, K
%1072 Om * Mm2/M x1072 Om - MM2/M
ANIOMHUHEI 2,8 0,0042 |Huxpom 110 0,0001
Boasgpam 5,5 0,0048 {|Csuner 21 0,0037
JlaTyHub 7,1 0,001 [[Cepebpo 1,6 0,004
Meas 1,7 0,0043 ||Crans 12 0,006
Hukennu 42 0,0001 ||KorcranTaH 50 0,00003
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ol

sina

cosol

Tabauua CHHYCOB U KOCUHYCOB

tano

sino

cosa

tano

sino

Ccosal

tano

1 ]

20

SQ

40

55

60

70

80

gﬂ

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

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

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

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

31°
32°
33°
34°
35°
36°
37°
38°
39°
40°
a1°
42°
43°
a4°
45°
46°
47°
48°
49°
50°
51°
52°
53°
54°
55°
56°
57°
58°
59°
60°

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

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

0,601
0,625
0,649
0,675
0,700
0,727
0,754
0,781
0,810
0,839
0,869
0,900
0,933
0,966
1,000
1,036
1,072
1,111
1,150
1,192
1,235
1,280
1,327
1,376
1,428
1,483
1,540
1,600
1,664
1,732

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

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

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

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