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PELHEH3USA

HA MeTOAUYeCKHEe PEKOMEH/IAIUH M0 BbINOJHEHNIO J1A00PATOPHBIX H NMPAKTUYECKHUX
padoT no aucuunianHe «@u3nka» 1 cnenuaabHocTu 08.02.04 BonocHabd:xenue u
BO/I00TBe/leHHe TeXHOJIOTHYeCKOro npogus, pa3padoTaHHble npenoaaBareieM
I'BITIOY «lOxHo-YpanbcKuii rocyapcTBEeHHbIN TEXHUYECKU A KOJIETA»
MenbkoBoii B.B.

JlaGopaTopHble M TNPaKTUYECKHUE 3aHATUS SBISIOTCS BAKHBIM JJIEMEHTOM Y4eOHOMH
IMCLUUIUTMHBL. B mpoiecce BHINOIHEHUS J1aOOPATOPHBIX M MPAKTHUYECKUX PaboT o0ydaromuecs
CUCTEeMATH3UPYIOT M  3aKpeIUISIOT TMOJY4YEHHBIE TEOPETHMYECKUE 3HAHUS, Pa3BHBAIOT
MHTEJUICKTyalIbHbIE W TMPO(ecCHOHANbHBIE YMEHUS, (DOPMHUPYIOT 3JIEMEHTHl KOMIIETECHIUI
Oyayumx crenuanuctoB. JlaGopaTopHble OMBITBI JAIOT BO3MOXXHOCTh OOYyYarOIIUNCS
HKCIIEPUMEHTAIILHO HA MPAKTUKE 3aKPENUTh TPHOOPETEHHBIE TEOPETUIECKUE 3HAHUSI.

Mertoanyeckie peKOMEHAALUH 0 BBIOIHEHHUIO J1a00paTOPHBIX M MPAKTUYECKUX paboT
MpeuIaraeTcsi HUCIONb30BaTh Uil MPOBEACHHS JTa0OpaTOPHBIX M MPAKTHYECKUX 3aHATHHA C
o0y4JarouuMucs.

Mertoanyeckiue peKOMEHAAIMN COAEpPXKAT: TOACHUTENBHYIO 3alHCKy, IepeyYeHb
1abopaTOpHBIX M TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHUBAHMSI JTAOOPATOPHON W TMPAKTUYECKOW pabOThI, MpaBWIa TEXHUKH OE30MACHOCTH TPHU
MPOBEJICHUU JTA0OPATOPHBIX M MPAKTUYECKUX padoT, nutepaTypy (OCHOBHBIE TEYATHBIE H
AIEKTPOHHBIC U3IAHUS, TOTIOTHUTEIBHBIC HICTOYHHUKH ), TPUIIOKEHHE.

Kaxnas paborta BKIrO4aeT: HOMEp U Ha3BaHHE, IEPEYCHb HEOOXOAUMOTO 000PYAOBaHUS,
TEOPETHYECKHE OCHOBBI HEOOXOAUMBIE JIJIsl IPOBEACHUS PAOOThI, MOPAJOK MPOBEACHUS PAaOOTHI
C TOMIArOBBHIM OIKCAaHHWEM, TaONHIbI, KOHTPOJBHBIE BOMPOCHI, IO3BOJIAIONINE OLEHHUTH
KauecTBO YCBOCHHS TEOPETHUUECKOI0 MaTepuara.

MeToaudeckne peKOMEHIANN TI0 BBIMTOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
Mo 001Ie00pa3oBaTeIbHON TUCIUIUIHHE «DU3MKa» MOTYT OBITh MCITOJIB30BAHBI B YUPEIKICHUSIX
CIIO gna cnemmansHoctu 08.02.04 BomocHaOkeHHe M BOJOOTBEACHHE TEXHOJOTHYECKOTO
npodus.

PenenseHnr:

npenojasatens [ BIIOY «
Ypanbsckuit MEHOTOnpodu

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

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKTUYECKUX pabor 1o  o0mieoOpa3oBaTeNbHOM — AUCHUIUIMHE — «DU3HUKa»
npeaHa3HadyeHbl sl oOydaronuxcs crnernuainbHoctd 08.02.04 BogocHaOkeHue u
BOJOOTBEJICHUE TEXHOJIOTMUECKOro Tpoduiis, ydacTBYIOUIEH B  pealu3aiuu
®enepanpHoro npoekra «IIpodeccuonanurer.

JlabopaTtopHble M NPAKTUUYECKUE 3aHATUS SIBISIOTCS BAXXHBIM 3JIEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B mporiecce BBITIOTHEHUS JTa0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 00ydJaromMecs MOMy4daroT HAaBBIKK PabOThl C H3MEPUTEITHHBIMU
puOopaMu, TPOU3BOAIT MaTEMATHUECKYI0 00pabOTKy pe3yabTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN U3MEPEHUs, a TAKXKE CUCTEMATU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETHUECKUE 3HAHWS, DPAa3BHBAIOT HMHTEIUICKTyalbHBIC ¥ TPO(EeCCHOHATBHEIC
yMeHUs1, GOPMUPYIOT AIEMEHTHI KOMIIETEHIIUNA Oy IyIIMX CIIEIHUATUCTOB.

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

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

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

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

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

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

BrinonHenne 1abopaTopHBIX U MPAKTUYECKUX PaOO0T MUCHUTUIMHBI «DU3HKa»
00ecreynBaeT JOCTHKEHHUE CIAEAYIOIINUX PEe3yJIbTaTOB 00yUEHUSI:

JIUYHOCMHbBIX
— JIP 24. T OTOBHOCTP K aKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COLIMAJIBHOM HAINpaBIE€HHOCTH, CIIOCOOHOCTh MHULMUPOBATh, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomenHbIX:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICMEULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBnuBaTh CyIIECTBEHHbI MPU3HAK WM OCHOBAaHUS IS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Henu AesITeIbHOCTH, 3aaBaTh NapaMEeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

MPII 04 BBIABIATH 3aKOHOMEPHOCTHM M INPOTHUBOPEUYUS B PaccMaTpPUBAEMBIX
SABJICHUSAX;

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

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Biagetb pa3InyHbIMU CIIOCOOaMH OOIICHHUS U B3aUMOCHUCTBUS;

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

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

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

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 0l camocTOATENBPHO OCYLIECTBIATH IO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33JaYd B
0o0pa30BaTeNbHOM JEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

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

MPP 06 oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTth OLICHKY HOBBIM CHTyallUsiM, BHOCUTH KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

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

MPP 16 couuanbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAThH
OTHOILIEHUS C JPYTUMHU JIFOJIbMH, 3a00TUTHCS, MPOSBIISTh UHTEPEC U pa3pellaTh
KOH(JIUKTHI,

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

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

npeomemHulx:

[IP6 06 BnajgeHue OCHOBHBIMM  METOAAaMH  HAy4YHOTO  IO3HAHUS,
UCIIONIb3yeMbIMH B (DU3UKE: MPOBOJIUTH MPSAMbIE M KOCBEHHbIE H3MEPEHUs
(u3MUEeCKUX BEJIMYWH, BBHIOMpass ONTHUMAJIbHBIA CHOCOO U3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, OOBSICHATH TMOJIYYEHHBIE pPE3yJbTaThl, HCHOIb3Ys
(du3nuecKkue TEOpUH, 3aKOHbl W TMOHATHUSA, W JeNaTh BBIBOJbI; COOJIOIATH
npaBuiia O€30MacHOro TpyJda MpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro SKCIIEpUMEHTa M Yy4eOHO-HCCIEeIOBATEIIbCKON JESITEbHOCTH C
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MCIIOJIH30BAaHUEM ITU(MPOBBIX H3MEPUTENBHBIX YCTPOWCTB W JIAOOPAaTOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAAaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

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

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

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

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

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

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

IpYNIbl, pPalUMOHAIBHO pACHpPENeisaTh NESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIAJ KaXKJIOrO M3 YYaCTHUKOB TPYIIIBI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK 0l. Beoibuparb cmocoObl pemieHus 3afad  MpodecCHOHATBHON

NEATEIbHOCTU MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCHCTBOBaTH W padOTaTh B KOJJICKTUBE U

KOMaH/ie;

— ITIK 1.2. IIpoBoauTh HCHBITAaHUS CHUCTEM OTOIUICHUS, BOJOCHAOXKEHUS,

KaHaJIM3al1 U BOJJOCTOKOB;

— TIK 2.3. DBbINOAHATE TEXHUYECKOE OOCIYyXKMBAaHUE MEXaHUYECKOTrO,

MTHEBMATHYECKOTO, THAPABINIECKOTO 00OPYAOBAaHUS CHCTEM BOIOCHAOKEHUS

Y BOJIOOTBEJICHUS.

[lenpr0o gaHHOTO TMOCOOMWS SIBJISIETCS OKA3aHHWE IOMOINb OOyYaroluMcsl B
MOJATOTOBKE U BBIMOJIHEHUH JTAOOPATOPHBIX PaldOT.

[Tocobue copepkuT onucaHue JabOpaTOPHBIX PAOOT, MPETyCMOTPEHHBIX
paboueld mporpaMMoi IS CHEHMATBHOCTEM TexHosoruueckoro mpoduis. Kaxnas
paboTa comepKUT: HOMEp paldOThl, Ha3BaHHWE U 1I€Jb PaboOThl, (opMUpPyEMbIC B
MIPOIIECCE BBIMOTHEHUSI pa0OThl 3HAHUS U YMEHUS, KpaTKUe TEOPETUIECKUE CBEICHUS,
nepeyeHb HEOOXOAMMOro O0OPYJOBaHUSA, MOPAIOK IMPOBEACHUSI PaOOThI, TAOJIMIIBI,
rpaduKi, KOHTPOJIbHBIE BOMPOCHL. it OOJblel YETKOCTH TMOPSIOK MPOBEICHHUS
paboThl JaH B BHUJE OTAETBHBIX IMYHKTOB, B KaXKIOM U3 KOTOPBIX Mpeaiaraercs
MPOEIIaTh OAHY BIIOJIHE OMPENEIEHHYIO ONEPALIHIO.

[IpoBoauTh Ja0OpaTOpHBIE 3aHATHSA 1EJIECO00pPa3HO B TIOPSJKE HU3YUYCHUS
MIPOrpaMMHOTr0 MaTepuaa.

B xone maGopatopHoit paboThl HEOOXOJUMO CTPOTO COOJNIOAATH IMpaBWja IO
TEXHUKE 0€30MacHOCTH, KOTOPBIE YKa3aHbl B JAHHOM MOCOOUHU.



2. IlepeyeHb 1a60PaTOPHBIX U NPAKTHYECKUX PabOT

Ilepedyenn 1abopaTopHbIX padoT

Neni/nn Tema padoTsI Koa-zo
4acoB

1 HccnenoBanue IBMKEHUS Tela MO IEHCTBUEM MTOCTOSIHHOM 2
CHJTBI.

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

3 W3mepeHne BIaKHOCTH BO3yXa. 2

4 N3mepenne MOBEPXHOCTHOTO HATSKEHUS KUIAKOCTH. 2

3) N3yuenue 3akona Oma Ji71s yyacTKa LNy pu 2
MIOCJIEIOBATEIbHOM COEIMHEHNU ITPOBOTHUKOB.

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

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

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

9 N3ydeHue sSBICHUSI DJIEKTPOMAarHUTHOM UHAYKIIWH. 2

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

11 N3yuenune untepdepeHIinm cBeTa. 2

12 N3yuenue qudpaximu cBera. 2

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




3. TpebdoBanus k opopmaeHHI0 0OTHETA

OTtuét mo mabopaTopHoit paboTe 0hOpMIISIETCS B TETPAaAU JJIs Ja00PaTOPHBIX
pabot. OTuér BKIIOYAET B ceOs paslieibl, OTPaXKAIOIIME BCE ATAaIlbl BBITOJIHEHHUS
pPabOTHI:
odopmIIeHHE BBEICHUS;

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




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

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

9. IlpaBuna paboOTHI C IEKTPUICCKUMU TTPUOOpAMMU:

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

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

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

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

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

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

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

MOJIb30BAThHCS AJIEKTPOUHCTPYMEHTAMU C U30JIUPYIOIIUMHU PYUKaMU;

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

HEJIb3sl TEPEHOCUTh DSJIEKTPOHArpeBaTeibHble MPUOOPHI BO BKIIOUEHHOM
COCTOSIHUH;

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

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

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

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

10. TlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

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

6. JIABOPATOPHBIE PABOTbBI
JIABOPATOPHAS PABOTA Nel

Hazeanue naoopamopnoii paoomwi. «HccienoBanue JABHKEHHSI TeJa IOJ

AeficTBHEM MOCTOSTHHOM CHJIBIY.

Ilenv pabomwi: ucclienoBaTh JIBKEHUE Tejla IMOJ JACHUCTBUEM CHII YOPYTOCTH U
TPEHHUSL.
Obopyoosanue: nuHamMoOMeTp ¢ GUKCATOPOM, TPHOOMETP.
PesyabTarnl:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):

— ITIK 1.2. IIpoBoauTh HCHBITAaHUS CHUCTEM OTOIUICHUS, BOJOCHAOXKEHUS,

KaHaJIU3aluu U BOJOCTOKOB,;

— JIK 2.3. DBbINOAHATE TEXHUYECKOE OOCIYXMBAHHE MEXaHHYECKOrO,

THEBMATUYECKOT0, THIPABIUYECKOTO O0OpPYAOBAHUS CUCTEM BOJOCHAOKEHUS

Y BOJOOTBEACHUS;

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

MPP 19;

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

Ilo oxonyanuu pabomer obOyuarowulicss O00NNHCEeH YMemb TUIAHUPOBATh H
BBITIOJTHATh M3MEPEHUS] PA3IUUYHBIMU H3MEPUTEIBHBIMUA TIPUOOpaMu  (TUHAMOMETD,
M3MepUTENIbHAsl JIMHEWKa), OOBSCHATH HaOJto/laeMble SIBICHMS, MPOU3BOJUTH
MaTeMaTU4YecKyr0 00paboTKy pe3yJIbTaTOB IKCIIEPUMEHTA.

Teopus

Cuma — BekTOopHas  (usnueckas  BeJIWYWHA, SBISIONIASCS  MEPOM
WHTEHCUBHOCTU BO3JEHUCTBHUS, OKa3blBAEMOTO Ha JaHHYI0 YacCTUIy CO CTOPOHBI
OPYTUX T WIN MOJIEH.

Enununa cuiibl B CU HaszwsiBaetcst HbtoToHOM (H): 1 H=1kr - m - ¢

Cuita Kak BEKTOpHAsl BEIMYMHA XapaKTEpU3yeTCs MOJYJIEM, HalpaBJICHUEM U
«TOYKOW» TpUIOKEeHUs Ccuibl. [IpuiiokeHHass K MacCUBHOMY TeJIy CHUJa SIBJISETCS
MIPUYMHON U3MEHEHUS €ro CKOPOCTH WJIM BOSHUKHOBEHUS B HEM nedopmaruii. Cuna
TPEHUsSI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHHUSI.
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Cuna mpenusi — CHIIA, BO3HHUKAIOIIAs IPU OTHOCUTEIIBHOM [IBHKEHUU
TBEPABIX TEJA M MPOTUBOACHCTBYIOLIAs 3TOMY JBWKEHUIO. Cuia TpeHUs HMeeT
AJIEKTPOMAarHUTHYIO  MPUPOAY, SBIAACH  MAKpPOCKOIIMYECKUM  MPOSIBICHUEM
MEXMOJIEKYJIIPHOIO  B3aUMOJEHUCTBUS, T.€. OOYCJIOBJIEHBl B3aUMOJIEHCTBUEM
AIIEKTPUYECKUX 3aps/IOB, KOTOPBIMU OOJaJar0T YacTUIbl, BXOJSILIME B COCTaB
aTOMOB. BekTop cuiibl TpeHusl HanpaBJieH MPOTUBOIIOJIOKHO BEKTOPY CKOPOCTH.

PasznuyaroT 1Ba BUJa CUI1 TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSAX TBEPJBIX TEI;
2) TpeHue O KUIKOCTh UM ras.

[lepBblil BUJ HA3bIBAIOT CyXMM TpPEHUEM (CUia TPEHHUs MOKOs, CHUJIa TPEHUS
CKOJIB)KEHUSI, CHJIa TPEHUS KaUYEHUs), a BTOPOUM — BSI3KMM TPEHUEM.

Cuna, BO3HMKarOU[ash Ha TPaHULE CONPUKOCHOBEHHSA TEJI MHPU OTCYTCTBHH
OTHOCHUTEJILHOT'O IBHYKEHUS TEJl, HA3BIBACTCS CUIOU MPEHUs NOKOSL.

Cuna TpeHus IMOKOs paBHA IO MOAYJIK BHEIIHEU

CHIIC, HaHpaBHGHHOﬁ MO0 KacaTeJIbHOM K ITOBCPXHOCTH — fff:?//” =3 F’
» 0 B f?«z !
COIMPUKOCHOBCHUA TCJI, H Hpg;[I/IBOHOJIO)KHa cHu 110 Fro %-L/ih———-‘-

HaIPAaBIICHUIO: Fup =8

Cuna mpeHnusi CKOMbdCeHUs: BO3HUKACT TMPH CKOJBKECHHH OJHOTO Telia
OTHOCHUTENBbHO Apyroro. Cuiaa TPeHHS CKOJBKEHHS HampaBiieHa IMPOTHBOIOIOMXKHO
CKOPOCTH JIBMKEHHUS Teaa. MOMyIIb CHIIBI TPEHHS CKOJIBKEHUS MIOYTH HE 3aBUCHT OT
CKOPOCTH JBM)KEHHS M MHPUOIU3UTEIHHO PaBEH MAaKCHMMAaIbHOMY 3HAYEHHUIO CHJIBI
TPEHHUS TOKOSI.

Cuna mpenusi Kauenus HaNpaBlicHa MPOTHUBOIOJIOXKHO CKOPOCTH JIBHIKCHUS
tena. Cuila TpeHUs KavyeHUS BO MHOTO pa3 MCHbIIE CHJIbI TPEHHUS CKOJIBKCHHUS.
[TosToMy B TEXHUKE Ui YMCHBIICHHS CHJ TPEHHS TNPUMEHSIOT Kojeca H

LIAPUKOIIOAIIUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HUKAwOIIas Mpu jAepopmaluu Telaa MU

NPOTUBOJEUCTBYIOMIAsE ~ 3TOW  nedopmanuu. Cunma  ymnpyroctu  MMeEeT

AJIIEKTPOMAarHUTHYO IIpUpoay, ABJISISACH

MAaKpPOCKOIIMYECKUM  IIPOSIBIIEHUEM  MEXMOJIEKYJISIPHOTO

B3aMMO/JICHCTBUSI. Cuita YIPYTOCTH HalnpasJjeHa

ITPOTUBOITOJIOKHO CMEILIECHHUIO, MEPIIEHANKYJIIPHO

ITOBEPXHOCTH. Bexkrop CHJIBI ITPOTUBOIOJIOKEH

HAIIPaBJICHUIO CMEIICHUS MOJIEKYI.

Cuny ynpyroctu, BO3HHMKAIOIIYIO B pE3yJbTare
nedopMaIi ONophl U JACHCTBYIONIYIO Ha TEJI0, HA3bIBAIOT
CUJIOU peaKyuu Onopul.

[To TpeTbemy 3akoHYy HbrOTOHA cuiia aBi€HUs U CUJIa PEAKIUUA ONOPHI PABHBI

110 MOJLYJIEO M IPOTHBOIIONOYXKHEI I10 HampasieHnto: & = ~ &
Moynp MakCUMaIbHOW CHIIBI TPEHHS MOKOS MPOMOPIHMOHAJICH CUJIe peakluu
F = ph
omoppr: ~ MFOE H
I'pedeckoit OykBoit # 0003HaueH KOX(PPUIMEHT TNPOMOPLHOHATBLHOCTH,
Ha3bIBaeMbI KOADPUIIMEHTOM TPEHUSI.
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MOI[YJIB CWJIbl TPCHHA CKOJIBKCHUS, KaK M MOAYJIb MaKCHUMaJILHOM CHJIbI

TPEHMSI TIOKOS1, MPOIOPLIMOHATIEH MOAYJIIO CUJIbl PEAKILIUU OIOPHI: Fup ~ N

KoapuuueHnt TpeHus CKoiabkeHHs — KO3()(PUIHMEHT MpONOpLUOHATIBHOCTH
MEXJy CHUJION TPEHMsI CKOJBXKEHHS W CHWIOH HOPMaJIbHON peakluu OMOpbl, IO
KOTOPOM CKOJIB3UT JaHHOE TEJIO B 3aKOHE CYXOT'0 TPEHMS.

3HaueHue Kod((PUIMEHTAa TPEHUs CKOJBXKEHHS 3aBUCUT OT Marepuaia
TPYLLUXCS APYT O Apyra Tel U KauecTBa 00paOdOTKH MX MOBEPXHOCTEN.

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

XOJA PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:

1. PaccMOTpeTh IKaJIbl U3MEPUTENBHBIX IPUOOPOB, ONPEIETUTH LIEHY JCICHHUS.

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

1
% 752 il
== == ]
l”il e e M ‘
e lf
3. TloBTOpuMB Takue >k€ HU3MEPEHHs] MPU PABHOMEPHOM JIBIDKCHHH Opycka I10
MOBEPXHOCTU JOCKH, OMPENEIUTh BEIUYMHY CUJIbI TPEHUS CKOJBKECHHS, a TaKXKe
3aBUCHT JIM 3Ta CUJIa OT TUIOIIAN TIOBEPXHOCTU COTPUKOCHOBEHUS TEJL.
4. TlpuBectu OpyCOK B YCKOPEHHOE JIBIKEHUE, IEUCTBYS Ha HETO CHJIOHN, OOJBIIEH
MOJYJISl CUJIBI TPEHHS CKOJIbKEeHUSI. I3MEpPUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. M3meputh maccy Opycka.
6. [lo moay4eHHBIM JaHHBIM BBIYHCIUTH MOJYJIb MAaKCHMAJIBHOTO YCKOpEHHUs Opycka

Fynp B Fmp _

m

—_— - e e e ]

o hopmyne a =
7. Onpenenutb KOdOPUITUEHT TPEHUS CKOJIbKEHUS, UCTIONB3YS HOpMYyITy Fog = 4V

8. IlocTaBuTh Ha MepBBIA OPYCOK BTOpPOM TaKOW e, YBEJIMYUB TEM CaMbIM CHUILY,
NEePHEHANKYIISPHYIO TIOBEPXHOCTHA CONMTPUKOCHOBEHUS TeJa U CTOoJIa (Cujia JaBiICHUS).
N3mepuTh MakCUMalIbHYI0 CHIIy TpeHUsi TMokos. Omnpenenutb 3aBUCUT JIU
MaKCUMalIbHOE 3HAUEHHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JABJICHUS.
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9. JlaHHbIE OMBITOB M PACYETOB 3aMKCATh B TAOIHILY:

Cuia

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

10. CpaBHUTH pe3yabTaTHl U3MEPEHUI U CIETaTh BHIBO/.

KOHTPOJIBHBIE BOITPOCHI:
UTo HA3bIBAIOT CUJION TPEHHS U CUJION YIIPYyrocTu?
Kaxkune BHIbI CHIIBI TPEHUS pa3InyaroT?
Kaxk onpenenuTs cuily TpeHHsI CKOJIbKEHNA?
Iloka3aTp Ha pHCYHKE HallpaBJICHUE BCEX CHJI JCHCTBYIOIIMX Ha TEJIO,
HaXOJSLIErOCsl Ha OBEPXHOCTH CTOJIA.
5. Kakoe BnusiHuEe 0Ka3bIBAET CUJIa TPEHUS HA Tema (MPUBECTH MPUMEPHI).

~wn e

JIABOPATOPHAS PABOTA Ne2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEeHMS] MEXAHHUYECKOM
JHEPIUHU NMPH JABUKEHUH TeJIa MO/ AeiiCTBHEM CUJI THAKECTH U YIIPYTOCTH.
ILlens pabomwt: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.
Obopyoosanue: nuHamMoMeTp ¢ (PUKCATOPOM, IITATUB, U3MEPUTEIIbHAS JTUHEHKA, 2
rpy3a mo 100 rp.
PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvro-opuenmuposanmnoe
cooepicanue):
— IIK 1.2. TIpoBoauTh HCHOBITAHUSI CHUCTEM OTOIUICHUS, BOJOCHAOKEHUS,
KaHaJIU3alu U BOJOCTOKOB,;
— JIK 2.3. DBbINoAHATE TEXHUYECKOE OOCIYXKMBAaHHE MEXaHUYECKOrO,
MTHEBMATHYECKOTO, THAPABINYECKOTO 000pYAOBaHUSI CHCTEM BOJIOCHAOKECHHMSI
Y BOJIOOTBECHUS,
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;

15




npeomemmuuie:
— TIP6 06, ITP6 07, ITPO6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomsr 00yUAIOWUICA OOAHCEH YMemb TNIAHUPOBATh W
BBITIOJIHATh HW3MEPEHUS PA3IMYHBIMH H3MEPUTEIHHBIMU TPUOOpaMu  (IMHAMOMETD,
U3MEpUTENbHAsl JIMHEWKa), OOBSCHATH HaOJIO/laeMble SIBJICHHS, IPOU3BOJIUTH
MaTEeMaTHYECKYI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus
OHeprus — 3To ¢Gu3MUecKas BEIMYMHA, XapaKTEpU3yolias ClIOCOOHOCTh Teja
coBepiuTh padoty. O6o3nauenne — E. Eqgununa usmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.
B mexaHuKke paccMaTpuBarOTCA CIEAYIOIINE BUABI SHEPTUU:

m-02

1) kunetnueckas sHeprust: E = —

rJ€ m — macca Tena, U — CKOPOCTh Tea.

DTO 3HEprusi, KOTOPOou Teso 00J1aaeT BCICICTBUE CBOETO IBUKEHUS.

2) MOTeHIMAIbHASL PHEPTHUs Tella, MOIHATOro Haj 3emieii: E=mgh, rme m — macca
Tema, g = 9,8 M/c® —ycKopeHHe CBOGOIHOrO majeHus, h — BBICOTAa Haj HYJICBBIM
YPOBHEM.

OTolt sHeprued Teno 00JaJaeT BCIEJACTBUE CBOErO IMOJIOKEHUS OTHOCUTEIBHO
3emu.

Takum o0pa3zom, MEXaHUUECKasi YHEPTUA TeJla CKIIABIBACTCS U3 KHHETUYECKON
Y NOTEHIUAJIbHOM.

[loTeHunanbHasi JHEPTUsl XapaKTepU3yeT B3aUMOJCHCTBYIOIIUE Tea, a
KUHETUYeCKasi SHepTrusi — ABWKyIIuecs Tena. M moTeHuuanbHas, 1 KHHETUYECKas
DHEPrusi U3MEHSIOTCS TOJIBKO B pEe3yJbTaTe TaKOTO B3aUMOACHCTBHS TeJ, TPHU
KOTOPOM JICHCTBYIOIIIME HA TeJia CHJIbI COBEPIIAIOT pabOTy, OTIMYHYIO OT HYJIS.

OmHuM #3 OCHOBHBIX 3aKOHOB MEXAHUKHU SIBJSIETCS 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU.

Ecnu Heckombko Tel B3aMMOJEWUCTBYIOT MEXKIYy COOOW TOJBKO CHJIAMH
TATOTEHUS U CUJIaMU YIPYTOCTH U HUKAKHE BHEIIHUE CHIIbl HA HUX HE JIEUCTBYIOT, TO
MIpH JTIOOBIX B3aUMOJACHCTBUSAX Tel paboTa CUJ yIPYTOCTU WIIA CHII TSTOTEHUSI paBHA
M3MEHEHHUIO MOTEHUUAIBHOW SHEPrUU TEJ, B3SITOMY C MPOTHUBOIOJIOKHBIM 3HAKOM:
A= _{Epﬂ - Epl}

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

W3MEHEHUIO KHHETUYECKOW YHEPTUU: A=y _Eﬂ.

N3 cpaBHEHUs BbIllIE NPUBEICHHBIX PABEHCTB BHUAHO, YTO HW3MEHEHHE
KHHETHYECKOM DHEPrHMM Tel B 3aMKHYTOH CHCTEME paBHO MO abCOIMIOTHOMY
3HAYEHUIO WU3MEHEHHUIO MOTEHIUAIBHOW SHEPTHUU CUCTEMBI TE€JI U MPOTHUBOMOJIOKHO

eMy 110 3HaKY: B =By =B~ B iy Ba t En = Ep v By

N3 3TOrO ciienyer, 4To CyMMa KHHETUYECKON M MOTEHIMAIIBHOW SHEPTUM TE,
COCTABJIAIONIUX 3aMKHYTYIO CUCTEMY U B3aUMOJIEHCTBYIOIIMX MEXTY COOOM CUIIaMU
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TATOTEHUS W CWJIAMH YIOPY T[OCTH, OCTA€TCS IMOCTOSHHOM. OTO YTBEpXKIACHHE
Ha3bIBAETCS 3aKOHOM COXPAHEHUS SHEPTUU B MEXAHUYECKUX MTPOLIECCAX.

3axkon coxpanenus dHepeuu — TPU JIOOBIX IpoLECcCaxX, MPOUCXOIAIINX B
CUCTEME MNpPH HEU3MEHHBIX BHEIIHUX YCIOBUSX, €€ TIIOJHAsg DSHEPrus OCTaeTCs
IIOCTOSIHHOM.

CyMMa KHHETMYECKOW M NOTEHLIHMAJIBHOM SHEPIMM TEJ HA3bIBACTCSA IOJHOM
MEXaHUYECKON SHEPTUEH.

Jns TOJIHOM MEXaHWYEeCKOW HSHEPruu 3aKOH COXPAaHEHUs DSHEPruu HMMEET
CIEAYIOIEE BBIPAKECHUE: MOJHAS MEXAaHWUYECKasl DHEPTHS 3aMKHYTOW CHUCTEMBI TeE,
B3aMMOJICHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE COJEpKaHHE 3aKOHA COXPAHEHUS SHEPIHH 3aKIIOYAETCS HE TOJIBKO
B YCTaHOBIIEHWHU (DaKTa COXpaHEHHSA TMOJIHOW MEXaHMYEeCKOW SHEpPrud, HO U B
YCTAHOBJICHMM  BO3MOJKHOCTH  B3aUMHBIX NPEBpPALEHUNA  KUHETHYECKOM U
NOTEHIUAIBHOW YHEPTUM TEJ B PAaBHOM KOJMYECTBEHHOW MEpPE MPU B3aUMOACHCTBUU
Tell.

3aKOH COXpaHEHMs SHEPTUU PaCKpbIBaeT (HU3MUECKUNA CMBICT OHATUS PAOOTHI.

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

CnenoBatenbHO, paboTa paBHA 3HEPTUH, IPEBPATUBILIECIHCS U3 OJHOTO BUAA B
IPYTroMu.

3aKOH COXpaHEHUs MOJHOM MEXAHWYECKOW DHEPrMU B MIpPOLECCaX C y4aCTHEM
CUJI YNPYrOCTH W TPABUTALHOHHBIX CUJ SIBIIETCS OJAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHMKU. 3HAHHWE ITOTO 3aKOHA YIPOUIAET PEHICHWE MHOTHMX 3a1a4, MMEIOLIUX
00JIBIIOE 3HAYEHHE B MPAKTUYECKOU KU3HH.

MexaHnueckoe ABMKEHUE HUKOTa HE ucue3aer 0eccaeqHO U HUKOTJa OHO He
BO3HUKAET caMo co0oi. Bo BpeMsi TopMOkeHUsI aBTOMOOMIISL TPOU30IIIIO HArpEeBaHHUE
TOPMO3HBIX KOJOJOK, IIMH aBTOMOOWIS U acanpra. CieoBaTellbHO, B pe3yjbTare
JACUCTBUSL CHJI TPEHUS KUHETHYeCKas »JHEprusi aBTOMOOWISI HE wucuesna, a
IIPEBPATUIIACH BO BHYTPEHHIOK YHEPIUIO TEIIOBOIO JIBUKEHUSA MOJIEKYII.

[Tpu n100bIX (PU3MUECKUX B3aUMOACWUCTBUAX DHEPIUs HE BO3HUKAET U HE
MCYE3aeT, a TOJIBKO MpEeBpallaeTcs U3 0HON GOpMBI B APYTYIO.

IIOCKOJIBKY CHJIBI TPEHUSI UCKIIIOYUTH MOJHOCTBIO HE BO3MOXKHO, TO M 3aKOH
COXpPAaHEHUS] MEXAHWYECKOW DSHEPrUU BBIMOJHIETCS B PEAIBHBIX CUCTEMAX JIMIIb
MPUOJIMKEHHO MPU YCIOBUH, YTO CUJIBI TPEHUS MaJIbl U UMU MOKHO MIPEHEOPEYb.

X0 PABOTBHBI
IIpogheccuonanvro-opuenmuposaHnuvle 3a0aHUAL:
1. OnpenenuTs UEHy ACNCHUS JUHAMOMETPA U U3MEPUTEIbHOMN JIMHEHKH.
2. 3aKpenuTh AMHAMOMETp Ha IITaTUBE.
3. YcraHoBUTH (PUKCATOP Yy OTPAHUUYUTEIHHON CKOOBI, PAacCTIHYTh MPYXHUHY C
cuiiod = 3,3 H, 3aTemM MeIJIEHHO BEPHYTh B HCXOJAHOE MOJIOKEHUE.
4. MI3MepuTh JIMHEVKON JJIMHY MPY>KUHBI X;.
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5. Ilpukpenuts TPy3bl, MOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYIICS
Ha HOJIb, OTIYCTUTb IPY3bl, U3MEPUTHh MAKCUMAJIBHYIO CUITY YIIPYTOCTH.

6. U3meputh IIMHY MPY>KUHBI, TPU MPUKPEIUVICHHBIX TPYy3aX Xo.

/. CHATb Tpy3bl, PacTAHYTb CHOBa MPYXUHY TakK, 4TOObl (HUKCATOP KOCHYJICS
npy>kKuHbl. U3MEpUTH CUITy YIIPYTOCTU NMPYKUHBI.

8. OnpenenuTh yUIMHEHUE IPYKUHBI AX = X, — X1.

9. Onpenenuts epeMenicHne rpy3os h = Ax.

10. Ompenenuth W3MEHEHHWE TMOTCHIWATBHOW DJHEPTUHM TPYXKUHBI TIpuU €€

pactsbkeHuu 1o gopmyne AE,,= —-

11.0npenennuth U3MEHEHUE MOTEHUMAIBHON 3HEPIUH IPY30B MPU UX MEpEMENICHUN
no gopmyne AE,,=mgh.
12. Pe3ynbTaThl BCEX U3MEPEHUI M BBRIUUCICHUHN 3aMKcaTh B TaOJIHILY:

" . o ; HN3menenne
= I~ JAJuHa NPYKHUHBI o 3 i = = L NOTEHUHAJbHOM
= z Z z 3 ;C = 2 3 YHEPIHH
= m | o= . = . 2z= “E’g - s .
2025 SR eEET L | i TEL | izdi|2dd
S | g0f| Fgod|mE | FE ORE | 2EEN|EIN
13.CpaBHUTH pe3yabTaThl USMEPEHUM U CJIeTaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BUJIbI PHEPTUH CYIIECTBYIOT B MEXaHUKE?
2. UTo Ha3bIBaeTCs MOJTHOM MEXaHUYECKON dHEpTUei?
3. ChopmynupoBaTh 3aKOH COXpaHCHUSI MEXaHUYECKON YHEPTHUH.
4. [Ipu KaKOM YCJIOBUH BBITIOIHSIETCS 3aKOH COXPaHEHUS YHEPTUHU B PealIbHbIX
CHUCTEMAX U MoYeMy?
JIABOPATOPHAS PABOTA Ne3
Ha3zeanue naovopamopnoit pabomulr: «A3mepeHue BJIAKHOCTH BO3AyXay.
Ilenv pabomor: HAy4YUThCA OMNBITHBIM NYTEM ONPEAENSATh OTHOCUTEIBHYIO
BJIQYKHOCTh BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJAa WJIM JUITWIOBBIA  dPUP,ICUXPOMETD,
06apoTEpPMOTUTPOMET], TICUXOMETPUYECKAsT TA0THUIIA.
PesyabTartsi:
Dopmupyemoie 71eMeHmbl IIK (npogpeccuonanvno-opueHmupogannoe
cooepicanue):

— TIK 1.2. TIpoBoauTh WCHOBITAHUS CHUCTEM OTOIUICHHS, BOJOCHAOKEHUS,
KaHAJIM3allUM U BOJIOCTOKOB;

— TIK 2.3. DBbINoAHATE TEXHUUYECKOE OOCIYyXKMBAaHHE MEXaHUYECKOrO,
MTHEBMATHYECKOTO, THAPABINYECKOTO 000PYOBAaHUS CHUCTEM BOJIOCHAOKECHUS
Y BOJOOTBEIACHMUS;

18




Memanpeomemmbwle:
— MPII 01, MPIT 02, MPII 03, MPIT 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;
npeomemmuuie:
— [IPO 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwer obyuarOwulics O00nxHCeH ymemyp: IUIAHUPOBATH U
BBITIOJHATh OKCIEPUMEHTHI C TOMOUIBI0 PA3IUYHBIX H3MEPUTEIbHBIX MPHOOPOB
(mcuxpomeTp, 6apOTEPMOTUTPOMETP), TOIB30BATHCS MICUXOMETPUIECKON TaOIUIIeH;
pemaTh 33Ja4d Ha OMpPEICIICHUE OTHOCUTENHFHOW BIAXXHOCTH BO3yXa, OOBSCHSTDH
M3MEHEHHE arperaTHbIX COCTOSTHUM BEIIECTBA.

Teopus

B armocdepe 3emnn Bcerma coneprkarcs BoAsSHBIC mapbl. VX comepxkaHue B
BO3JIyX€ XapaKkTepU3yeTcs: aOCOTIOTHON U OTHOCUTEIBHON BIAKHOCTHIO.

AOCOIIOTHAs BIAXKHOCTH (0,) ONpPEAeNsieTCS MacCod BOASHOTO Mmapa B 1 M
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Mapa.

AOCOIIOTHYIO BJIQXXHOCTh MOKHO ONIPEACIIUTH IO TEMIIEpaType — TeMIIepaType,
MpA KOTOPOW TMap, HAXOIAIIMHCA B BO3AYyXE, CTAHOBUTCS HACHIIICHHBIM.
TeMmnepaTypy TOUKH POCHI OINPEACISIIOT C IOMOIIBIO TUTPOMETPa, a 3aTeM IO
tabnuue "/laenenue HAcblWeHHbIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax' HaXoIsT COOTBETCTBYIOIIYIO TEMIIEpAType TOUKH POCHI MIJIOTHOCTD.
HaiineHHas aoTHOCTh M €CTh a0COMIOTHAS BIAXKHOCTh OKPYIKAIOIIEr0 BO3TyXa.

OTHOcuTENbHAs BJIAXKHOCTh @ IOKAa3bIBAET, CKOJIbKO IPOIEHTOB COCTABJISET
a0COJIFOTHAS BIIAKHOCTh OT IJIOTHOCTH p,BOJASHOTO Tapa, HACHIIIAIOIIETO BO3IYX
P, ©100%

Py

3

NpYU JAHHOMW TeMIIepaType: ¢ =

X0 PABOTHI
lIpogheccuonanvro-opuenmupogaumnvie 3a0aHUA:
1. PaccMOTpeTh MCUXPOMETP U OAPOTEPMOTUTPOMETP M OTIPEICIUTD KAy JACICHUS
pruoOOPOB.
[Icuxpomerp: baporepmorurpomerp:

HUIKge 70 ¢ Bstcoxoe
o0\ ) s,
(na N \ Ht{g 2
450 \amm. gadnewue / &
1 ; .fo,,w’
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2. IlpoBeputh HanMuMe BOALI B CTAKAHUMKE TCHXPOMETP M MPU HEOOXOIAMMOCTH
JIOJIUTH €€.

3. Onpenenurh TeMIepaTypy Cyxoro TepMOoMeTpa.

4. OnpeaenuTs TeMIIepaTypy CMOYEHHOTO TEPMOMETpA.

5. OmnpenenuTh OTHOCHUTEIBHYIO BIQKHOCTb, IMOJB3YACh ICUXPOMETPHUUYECKOM
TaOIUIIEH.

6. OnpenenuTh OTHOCHUTEIBHYIO BIAKHOCTH IO 06apOTEPMOTUTPOMETPY.

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

[ ]
H

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

9. Pe3ynbTarhl U3MEpeHUH 3amucaTh B TAOIHILY:

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

10. CpaBHUTH pe3yabTATHI U CIIEIATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:

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

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

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

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

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

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

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

JIABOPATOPHAS PABOTA Ne4

Ha3zeanue naoopamopnoit pabomoei: «M3MepeHre NMOBEPXHOCTHOIO0 HATSKEHUSI
FKMIAKOCTHY.

Ilenv pabompr: HayduThes ONPEAENATh KO3PPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.
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Oobopyoosanue: Becbl C pa3HOBECAaMU, IITaTUB, IITAHTCHUUPKYJb, JUHEHKA
U3MepuTelibHasg, KojJ0a KOHMYecKas, CTaKaH, CTakaH C BOJOH, BOPOHKa
KOHycooOpa3Hasi WM OropeTKa ¢ KpaHOM, TpyOKa pe3uHOBasi ¢ KpaHOM U
CTEKJSIHHBIM HAaKOHEYHUKOM JauaMeTpoM 3—4 MM, cocyd € BOJOW,
KanuJisipHas Tpyoka.

PesyabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenHmuposannoe

cooepicanue):

— IIK 1.2. TIpoBOoauTh HCHOBITAHUSI CHUCTEM OTOIUICHUS, BOJOCHAOKEHUS,

KaHaJIU3alu U BOJOCTOKOB,;

— JIK 2.3. DBbINOAHATE TEXHUYECKOE OOCIYXKMBAaHHE MEXaHUYECKOIO,

MTHEBMATUYECKOT0, THIPABINYECKOTO O00OpPYAOBAHUS CUCTEM BOJOCHAOXKEHUS

Y BOJOOTBEACHUSA;

MemanpeomemHuie:

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

MPP 19;
npeomemmuule:

— TIP6 06, ITP6 07, TIP6 10;
— [Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomul oOyuarOWulcs OO0adCeH yMems. TUIAHUPOBATH H
BBINIOJIHATh  JKCHEPUMEHTHl MO  ONPENENICHUIO IOBEPXHOCTHOIO  HATSKEHUS
BOJIbL, IPUMEHSThH TOJIYYeHHbIC 3HAHUS MO (U3MKE JJIT OOBSICHEHHS HAOIIOAEeMbIX
SBIICHUI, TPOU3BOJUTHL MaTEMaTHUYECKyl0 OOpabOTKy TOJYyYEHHBIX pPE3yJIbTaTOB
AKCIEPUMEHTA U MOTPEITHOCTEN U3MEPEHUS.

Teopus

Monekynabl  TOBEPXHOCTHOTO  CIIOS  JKUJKOCTH  00JIalaloT  U30BITKOM
MOTCHIIMATLHONW SHEPTUH TI0 CPAaBHEHHUIO C SHEPTHUEH MOJICKYI, HaXOAIIUXCSI BHYTPH
x’uakoctu. Kak u mobas MexaHndeckasi CUCTeMa, TTIOBEPXHOCTHBIA CIION KUIKOCTH
CTPEMHTCS] YMEHBITUThH CBOIO MOTEHITMATBHYIO SHEPTUIO. 32 CUET YMEHBIIICHUS ITOMN
HSHEPTUU MOJIEKYJISIPHBIE CHJIBI — CHJIBI TIOBEPXHOCTHOTO HATSXKEHUS] — COBEPILIAIOT
paboTy A, cokpamas IUIOHMAAb,  CBOOOJHOHM IMOBEPXHOCTH JKHJIKOCTH S Ha
BenmuuuHy AS: A = 6AS.

Kosddumment mnponopuroHanbHOCTH 6  Ha3biBaeTcs  KO3GOUIIMEHTOM
MMOBEPXHOCTHOTO HATSHKCHUS JAHHOU KXUAKOCTH. V3 mpuBeaeHHOW BhIMIE (HOPMYJIBI
BHJIHO, YTO OH YHCJICHHO PaBEH CHJIC TIOBEPXHOCTHOTO HaTshKeHUs F, neiicTByromeit
Ha CAWHWIYY JJIMHBI JIMHWHM, OTPAaHWYMBAIONICH KaKyr-THOO YacTh CBOOOHOM
MTOBEPXHOCTH KUJIKOCTH: G = %

[ToBepXHOCTHOE HATSIKEHUE JKUJIKOCTU 3aBUCHUT OT TIPHUPOIBI TPAHUYHBIX CPEJI
U TEMIIEPATYPHI KUIKOCTH.
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[IOBEPXHOCTHOE HATSIKEHHE MOXHO ONPEAECIUTh Pa3IUYHBIMA METOJAMM:
METOJOM OTpbIBa Kamejlb M METOAOM IOAHATHUSA JKUIKOCTH B ; 1
Kanuispe. I
1) Metox oTpbiBa Kamneib. | I

Jns u3MepeHus STUM METOJIOM COOMpalOT YCTAHOBKY 110
PUCYHKY.

HanuBaroT JUCTWILUIMPOBAHHYIO WIM XOPOLIO MPOKHUIISTYEHHYIO
BOJly U C MOMOIIBIO KpaHa PETYJIUPYIOT €€ BBITEKaHUE TaK, YTOObI
BOJIa OTACIBbHBIMU KAIUISIMA MaJaJIa B TOJICTABICHHBIM cTakaH. [ g

Karuiv JKUJIKOCTH B MOMEHT €€ OTpbhIBa OT KOHIIa TpyOku cuioit F Oyner Bec karmim:

43:}%’1 v - —

F =mg;
JUHUS, OTPAaHWYMBAIONIAS  CBOOOJHYIO  TOBEPXHOCTh  JKUIKOCTH, — JIJIMHA
OKPY>KHOCTH IIEHKH KaruIu: l=nd,,.
_mg Mg
Otcrona o = d, WIN G = W’

riae M — Macca BBUIMBIIEHCS BOJIBI, § — YCKOPEHHE CBOOOHOTO MajieHus, N — YUCIIO
Karenb Bojibl, d,, ,— BHYTPCHHUH THAMETP CTEKISHHON TPYOKH.
2) MeTo MoTHATHS KUIKOCTH B KalMJUIPE. _
[Ipn wu3MepeHuu, KanWUISIPHYIO TPYOKY OITyCKalOT B
CTakaH C BOJOW M H3MEPAIOT BBICOTY MOJHATHS BOABI B
kanuwuisipe. JKuaKoCcTh MOJHUMAETCA B KalWUIsipe 10 TeX Iop,
MOKa CHUJIa NOBEPXHOCTHOTO HATSKEHUs He ypaBHOBeCHT cuiy | N
TSDKECTH, ICUCTBYIOIIYIO Ha TIOHSTYIO BOJY:
F = Fm}mc:

prd®hg
ond= -

phgd -
Orcroma 6= 4 » DA€ p— IIIOTHOCTH XUIKOCTH, J — MOayJb

YCKOpPEHUSA
CBOOOIHOIO MajieHus, N - BbICOTA MOTHATHS XKUAKOCTH B Kamwuisipe, d — nuameTp
Kanuusipa.

X0 PABOTBHBI
| cioco6: kanenvnubiii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JISJICHHUS.
2. OnpenenuTh Maccy mycroro crakana jio 0,01 r.
3. W3meputrb BHYTpEHHUN JAMAMETP CTEKJISHHOM TPYOKH IITaHTEHLHUPKYJIEM.
Beruncnuts nuamerp mieiiku kammd,, . = 0,9 d.
4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTaHOBHTH MPUOOp TaK, 4TOOBI CTEKJISTHHAS
TpyOKa, U3 KOTOPOU BBITEKAET BOJIa, ObIJIa CTPOTO BEPTUKAJIBHA.
5. 3aKkpbITh KpaH, HATATH BOAY. [l0CTETIEHHO OTKpBIBask KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJIa BhITEKAJNIa OTAEIbHBIMU KaryisiMu (30 — 40 xamens B MUHYTY).

6. IloncraBuTh noj TpyOKy MycTOM cTakaH u orcuuTarh B 100 Kamnens.
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7. OnpenenuTh MacCcy CTakaHa ¢ BOIOM, BBIYUCIUTE MAaCCy BOJIBI
M3 =My —M;y.
8. Brrunciauth IMOBCPXHOCTHOC HATAKCHHUC BOAbBI I10 q)OpMyJIe:

mg
¢= nﬂdml(' '
9. BeIUHCIUTE OTHOCUTENIBHYIO TOTPEIIHOCTh U3MEPEHUM 1Mo popMmyiie:
| O — O naéa |
o=—" +100%.
maon
10. Pe3ynbTarhl H3MEpPEHUN U BBIYMCICHUM 3alUCaTh B TAOJIHILY:
o Kos¢ppunuent
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Il cnioco6: kanunnapmuwri
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:

1. PaccMOTpeTh HIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEIETUTH LIEHY JEICHHUS.

2. I3MepuTh muaMeTp Kanuuisipa MTaHTeHIIUPKYJIEM.

3. CobpaTh yCTaHOBKY MO PUCYHKY. ONMYyCTUTh KaWUISP B BOJLY U U3MEPUTH BBICOTY
e€ MOIHATUS B Kanmuyuigpe (JIMHEMKOI) HaJl TOBEPXHOCTHIO BOJIbI B CTAKAHE.

phgd
4. BbIYNCIUTB IOBEPXHOCTHOE HATSDKEHNE BOABI 110 popmyne: 6= 4

5. CpaBHUTH PE3yNbTaThl U3MEPEHHUN C TAOJWYHBIM 3HAYECHHUEM IMOBEPXHOCTHOTO

HATSKEHUS U OIPEIEIIUTh OTHOCUTEIIBHYIO IIOTPEIIHOCTD.
6. PesynpTaThl M3MEpeHUI 1 BBIYMCIICHUH 3aMicaTh B TAOIHILY:

Kos¢punuenr
] “a o
MOBEPXHOCTHOI'O
g 3 3 Z % HaI;mKeHmI
=
= Q= =
= §°‘§ s = 27 = =
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OTHOCHUTEIBHAS

NMOrPelrHOCTh
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7. CpaBHUTb pe3yibTaThl U CAENATH BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
Urto Takoe MOBEPXHOCTHOE HATsKEeHUE?
Kak u rie mpumeHsieTcs moBEpXHOCTHOE HATsHKEHHE.
Ha ut0 neiicTByeT cuiia MOBEPXHOCTHOTO HATSHKEHUS M KaK OHA HampaBiieHa?
[Touemy MOBEPXHOCTHOE HATSHKEHUE 3aBUCUT OT BUA KUJIKOCTU?
N300pa3nuTh Ha pUCYHKE MOJIEKYITY KUIKOCTH HA TOBEPXHOCTH TBEPAOIO Tea
JUISL ClTydasi CMauyMBaHUs U HE CMAQUMBAaHUS. Y Ka3aTh KPaeBOM yroJ.
6. Uro Takoe kamwuisap? M300pa3uTh KUAKOCTh B KaMWULIPE IS CIIydas
CMauyuBaHUs U HE CMaYMBaHUSI.
7. Tloyemy KMJAKOCTHU UCHIAPSAIOTCA JIET4e, UeM TBEP/bIC Temna?

ok E

JIABOPATOPHASA PABOTA NeS

Ha3zeanue nabopamopnou paoomoer: «A3ydenue 3akoHa Oma JJs y4yacTKa umenu

MPH NOCJIEeI0BATETbHOM COCUHCHUM MMPOBOJIHUKOB.

Ileny pabomer: HaydUTHCS COCNUHSATH TOTPEOUTENM PA3IUMUYHBIMU CIIOCOOAMH,

ONBITHBIM IYTEM MPOBEPUTH 3aK0H OMa.

Oobopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,

BOJILTMETP, PEOCTAT MOJI3YHKOBBIU, KIIHOY, COSIMHUTEIIbHBIEC POBO/IA.
Pe3yabrarthl:

Dopmupyemoie I71eMeHmbl IIK (npogpeccuonanvHo-opuenHmuposannoe
cooepicanue):
— IIK 1.2. TIpoBoauTh WCHOBITAHUSI CHUCTEM OTOIUICHUS, BOJOCHAOKEHUS,

KaHaJIU3allu U BOJAOCTOKOB;

— TIK 2.3. DBbImodaHAT, TEXHHUYECKOE OOCIYXKMBAaHHE MEXaHUYECKOTO,

MTHEBMATUYECKOTO, THIPABIUYECKOTO O0OPYAOBAHUS CUCTEM BOJOCHAOKEHUS

Y BOJIOOTBEJICHUSI,

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

MPP 19;

npeomemHule:
— TIPG 06, ITP6 07, I1P6 10;
— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomuvl obOyuarOWuULcs OOJNCeH YMemb. COCTaBJISThH
ANEKTPUUYECKHE 1N,  IUIAaHUPOBATh M NPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
U3MEPUTEILHBIMA  TPUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUUECKUXIICTICH TPH Pa3IMYHBIX CIMOCO0AaX COEAMHEHUS TOTpeOuTeNeld W
HMCTOYHUKOB DJIGKTPUYECKOTO TOKA, TMPOM3BOJUTH MAaTEMaTHUECKyl0 00paboTKy
MOJIYYEHHBIX PE3YJIbTATOB JKCIIEPUMEHTA M TOTPENIHOCTEM; pelarh 3aJadyd Ha
OTIpEJICIICHUE CUJIbI TOKA C MCTIOIh30BaHHEM 3aKOHOB OMa JiIsl ydacTKa Ieu.
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Teopus
DJIEKTPUUECKUI TOK — YMOPSAOUYEHHOE JBMKCHUE 3apsKEHHBIX YacTull. Jlis
TOro 4ToObl B IIPOBOJHHMKE BCE BpEMsS IPOTEKad DSJICKTPUYECKUM TOK, B HEM
HEOOXOJIUMO TIOJJICPKUBATh TOCTOSIHHOE SJIEKTPUUECKOE TOJie C IOMOIIBIO
HMCTOYHMKA TOKA.
OCHOBHBIMM ~ XapAKTEPUCTUKAMH DJICKTPUUECKOIO TOKa B IIENU ABJISIOTCS
HalnpsoKeHWEe, CUJla  TOKAa, COMPOTUBICHHE. 3aBUCUMOCTh  MEXIYy ATUMH
XapaKTepUCTUKAMH YCTaHABIUBAET 3aKOoH Oma:

U

1= —.

R
[ToTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUYECKHE JIAMIIOYKH,
AJIEKTpOHArpeBaTe/bHble MPUOOPHI, MPOBOJA U T. M. — O00JIAAAIOT OINpPENEICHHBIM

CONPOTHUBJICHUEM, TO3TOMY HX YacTO Ha3bIBAIOT  «IPOBOJHUKAMHU»  WJIU
pe3UCTOpaMH.

OOBIYHO dJJIEKTpPHUYECKas IIeNb COCTOUT W3 HECKOJbKHUX PE3UCTOPOB,
COCITMHEHHBIX TIOCJICIOBATEIIHO, MAapaUICIbHO WM cMemanHo. CONmpoTHBIICHHE
ATOr0 PE3UCTOpPa HA3BIBAIOT SKBUBAJICHTHBIM OOIIEMY COTPOTHBIICHHUIO HECKOJIBKUX
PE3UCTOPOB, 0OPA3YIONTUX IIEITb.

Cxema TIOCJICIOBATCIIBHOTO COCIMHEHHUS IPOBOJHUKOB BBINISIUT CIICTYIOIIAM

o0Opazom:
R1

R2
R3

[Ipu mocnenoBaTeIbHOM COEAMHEHUM BCE BXOJSIIME B HETO MPOBOJHUKHU
COCMHSIOTCSL JIPYT 3a JIPYroM, T.€. KOHEI[ MEPBOTO MPOBOJHUKA COEAUHSETCS C
HayajoM BTOPOTO.

Cuna Toka B JIOOBIX YacTAX LENU OJHA U Ta ke (00 3TOM CBHUIIETEIBCTBYIOT
MOKa3aHus aMIIEpMETPOB):

I1=1 1= | 2
o Ecum uepe3 0JIMH MPOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U Yepe3 BCE

OCTaJIbHBIE.

o Eciu xoTs 661 Ha OJTHOM MPOBOJHUKE OTCYTCTBYET TOK, TO OH 00S3aTEIILHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mocnenoBaTeIbHOM COEAMHEHUU COMPOTUBIICHUH PE3yIbTHUPYIOLIEE
HaIpsOKEHUE PaBHO CyMME HaIPsDKEHHUM Ha ydacTKax:

U= U;+ U,.

PesynbTupytomiee CONPOTHUBJIEHUE  TOCJIEIOBATEIIHLHO COCIMHEHHBIX

MoTpeOuTENei paBHO CyMME CONPOTHBIICHUI TOTPEOUTENCH:
R = R, +R,.

ConpoTuBIECHUE ey R, COCTOSIIEHN U3 N OAMHAKOBBIX JIaMIl,

conpoTuBieHueM R4 kaxxaas, B N pa3 00JIbIlie COMMPOTUBIICHUS OJTHOM JTaMIIbI:
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R=R1*n.

X0/l PABOTHBI
1. CocTaBUTb IEKTPUUYECKYIO LIETb 110 CXEME:!

-t

A RiR:R3 B
A

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
2. PaccMOTpETh MIKaIbl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY JICICHUS.
3. IIpoBepuTh AJIEKTPHUYECKYIO IICTb, IICIb 3aMKHYTh M U3MEPUTH HAIPSKCHUS Ha
KakaoM pesuctope. JIsI 3TOro MPUKOCHYTHCS HAKOHEUHMKAMHM IPOBOJIOB,
MIPUCOSAMHEHHBIX K 32KUMaM BOJIBTMETP K KJIEeMMaM Ka)kJI0T0 pe3ucTopa.
4, 3mepuTh HampsKEHUE HAa KOHIAX BCEW T'PYIIIBI pe3ucTopoB (ydacTok AB), memnb
Pa30MKHYTb.
5. [Ipoeputs cooTHOMEHUS (U, = Upacy ;Upace.= Uz + Uy + Uj) 1 caenats BBIBOS.
6. Brrancants ob1ee COTIPOTUBJICHUE MIPOBOJTHUKOB, COE€TUHEHHBIX
MOCJIETOBATEIHLHO, PA3TUIHBIMH CIIOCOOAMH:

— U —_
Rio6u = %I/I Rzosw = R1+ R2+ R3
U
R206u4

aMIiepMeTpa U cAenaTh BbIBOJ.
8. Pe3ynbrarhl n3MepeHuit U BEIYUCICHUH 3aMKcaTh B TAOIUILY.

7. Ilo dopmyne | = BBIYUCIUTh CUNly TOoKa. CpaBHUTH €€ C IMOKa3aHUEM

Conporusienue Hanpsizkenue Cuia Toka
= =
= = = =] =)
S |8 |6 |9 % |mjmla ) 15 Jele)e| 5
S of 5 S S =) g g il B . g g
o kS S |22 2|3 |0 |-~ = =
@ o & ¥ D

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHBI:
1. Kak BKIIOYEHBI BBIKJIIOYATENIb, OaTapelika H JaMIloYKa B KapMaHHOM
donapuxe? N300pazute cxemy.
2. V300pa3uth  ydyacTOK  LENMH  COJACpKAIMA  JIaMIbl,  COEAUHEHHBIX
MOCTIEIOBATENBHO. [ 1€ MPUMEHSIOTCS] TAKUE CXEMBbI?
3. Tloka3aTh Ha cxeme, KaK MOJIKIIOYHTh aMIIEPMETP U BOJIBTMETP K PE3UCTOPY.
Kak MOXHO ompe/IeIMTh CONMMPOTHRIICHUE PE3UCTOPA IO UX IMOKa3aHUAM?
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JIABOPATOPHAS PABOTA Ne 6

Has3zeanue nabopamopnou pavomur: «A3yuyenue 3akona Oma Ajs1 yyacTka unemnu

NPy NAPALIeJTbHOM COeIHHEHNH ITPOBOHUKOB.

Ileny pabomer: HaydUTHCS COCNUHSITH MOTPEOUTENM PA3JIMYHBIMH CIOCOOaMH,

OTBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Obopyoosanue: WCTOUYHUK DBJICKTPUYECKOM HHEPTUM, PE3UCTOPBI, aMIEPMETP,

BOJIETMETP, PEOCTAT MOJI3YHKOBBIU, KIIFOY, COCIMHUTEIIbHBIEC POBO/IA.
Pesyabrartsi:

Dopmupyemoie InemeHmol IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):

— IIK 1.2. TIpoBOauTh HCHOBITAHUSI CHUCTEM OTOIUICHUS, BOJOCHAOKEHUS,
KaHaJIM3alu1 U BOJIOCTOKOB;

— TIK 2.3. DBbINOAHATE TEXHUYECKOE OOCIYyXKMBAaHUE MEXaHUYECKOro,
THEBMATUYECKOT0, THIPABIUYECKOTO O0OpPYAOBAHUS CUCTEM BOJOCHAOKEHUS
¥ BOJIOOTBEICHUS,

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;

npeomemHtule:

— TIPG 06, ITP6 07, I1P6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okoHuanuu pabomuvl oOyuarOWULCS  OOJMCeH YMemb. COCTaBJIAThH
AJIGKTPUYECKHUE I1IeTH,  IUIAHUPOBATh W TPOBOJUTH HM3MEPEHUS  PA3TUYHBIMU
U3MEPUTEIFHBIMA  TPUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3BOAUTH pacueT
AIIEKTPUUECKUXIICTICH TPH  Pa3IMYHBIX CIMOCO0aX COEAMHEHUS TOTpeOuTeNeld W
HMCTOYHUKOB DJIGKTPUYECKOTO TOKAa, TMPOM3BOJAUTH MAaTEMaTHUECKyl0 00paboTKy
MOJTyYEHHBIX PE3YIbTaTOB AKCIIEPUMEHTA WM TOTPENTHOCTEH HW3MEpPEHHUs; pelaTh
3aJlayu Ha OMNpEACJICHHE CUJIbl TOKa C MCIOJIb30BaHWEM 3aKoHOB Oma s y4yacTka
LETIH.

Teopus
DJIEKTPUUECKUI TOK — YMOPSJAOUYECHHOE JBMKECHUE 3apsKEHHBIX YacTull. [
TOro 4YTOOBl B TIPOBOJHHMKE BCE BpEMS NPOTEKaT SJICKTPHUUYECKUM TOK, B HEM
HEOOXOJIMMO TIOAJCP)KUBATh IIOCTOSHHOE DJJICKTPUYECKOE TI0JIE C  ITOMOIIBIO
HCTOYHMKA TOKA.
OCHOBHBIMM ~ XapaKTEPUCTUKAMH DJICKTPUUECKOIO TOKa B IICIIH SBISIOTCS
HalpsOKeHWE, CHUJIa  TOKa, COMPOTUBICHHE. 3aBUCHUMOCTh  MEXIYy  OTUMH
XapaKTepUCTHUKAMH YCTaHABIUBAET 3aKOH Oma:

1= —.
R
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[Torpebutenu dNEKTPUYECKOM DJHEPrMH — DBJICKTPUUECKHE JIAMIOYKH,
AJIEKTpOHArpeBaTe/ibHble MPUOOPHI, MPOBOJA U T. M. — 00JIAAAIOT OINpPENEICHHBIM
CONPOTUBIIEHUEM, IO3TOMY MX 4YacTO Ha3blBAlOT  «IIPOBOJHUKAMU»  WJIH
pe3UcTOpaMu.

Cxema napanienbHOro COeIUHEHHS IPOBOIHUKOB BBITJISAUT CIIEIYIOIIMM 00pa3oM:

O P &

Rl R2 R3

[Ipy mapayuieTbHOM COCIMHEHUW BCE BXOIAIIME B HETO MPOBOJHUKH OJHHUM
CBOMM KOHIIOM MPHUCOCAUHSAIOTCS K OJHOW TOYKE LEenu A, a BTOPBIM KOHIIOM — K
Ipyrou Touke B.

Cuna TOKa B HEPa3BETBIEHHOM YAacTH LIENMM paBHa CyMME CHJI TOKAa B
OT/ICJIBHBIX TapajUIeIbHO COCIUHEHHBIX MPOBOJAHUKAX. OO0 3TOM CBUIETEIBCTBYIOT
MOKAa3aHus aMIIEPMETPOB:

I=1 1 + | 2-

Ecnu BBIKpYTHUTH OAHY JaMmy, TO JApyras Jjamna IPOJ0KAET TOpeThb. ITO
CBOMCTBO HCHOJB3YIOT [JII TOAKIIOYEHUS OBITOBBIX IIPHOOPOB B ITOMEIICHHMU.
Hanpsxkenne Ha ydactke nenu AB 1M Ha KOHIAX BCEX MAPAIUICIIBHO COEIUHEHHBIX
MIPOBOJIHUKOB OJIHO U TO ¥K€.

U= U, = U,.

OO611ee CONMPOTUBIICHHUE IENH MPH MapaJICTFHOM COCIMHEHUU ITPOBOJIHHKOB

ompeaenseTcs mo hopmyiie:

1 1 1
— T — _I_ —
R R, R,
ConpoTuBjeHUE nenu R, COCTOSIICH 13 N OJIMHAKOBBIX JIaMII,
compoTuBjecHUEM R4 Kaxaas, B N pa3 MCHBIIIE COMMPOTUBIICHUS OJHOU JIAMITHI:

R=1%X
n
Bo Bcex ciydasx, KOrja HY>KHO HE3aBHCUMOE BKJIIOUCHHE U BBIKIIFOUYCHHE
ANEKTPUYECKUX TPUOOPOB B IEMHU, WCIOIL3YIOT TapaJJIeIbHOE COCIUHECHUE
ANEKTPUUECKUX YCTPOHCTB. lMMeHHO mapamienbHbIM 00pa3oM yCTaHABIWBAIOT
PO3ETKM B KBapTHUpax. Takoe MOIKIOUYECHUE MO3BOJIAET BKIOYATh Pa3JIMYHbIC
MpUOOPHI B CETh COBEPIICHHO HE3aBUCUMO JPYT OT APYyra, W MPHU BBIXOJIE UX CTPOS
OJIHOTO M3 HUX ATO HE BIUSET HA PaOOTy OCTAIbHBIX.
OcCHOBHBIE OCOOEHHOCTH:
o BxiroueHue wW/WiM BBIKJIIOYEHHWE OJHOM HArpy3ku HE MelaeT paboTe
OCTaJIbHBIX.
o Bce Harpy3ku paboTarOT Ipu OJTHOM HANPSHKCHUH.

X0 PABOTHI
1. CocraBUTb IEKTPUYECKYIO LIEMb MO CXEME
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IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:

2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTh LIEHY JICTICHUS.

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

4. TlepexTtouuTh aMIepMeTp U3 MarucCTpajid B Ty WIK UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&KJIOM PE3UCTOPE.

S. llpoBeputh COOTHOMICHUS I ocy =11 + 1o + I3 ¥ 15y = Ipycq , CIETATD BBIBOJL.

6. Beraucnuth 0oO0IIEe COMPOTHBIICHHE IMPOBOJHUKOB, COCAUHEHHBIX MapauieiIbHO,
Pa3JIMYHBIMU CTIOCOOAMU:

R Uy, 1 1 11 R, = RiReRy
toow = MR T R R, | Ryr ¢ N200u™ RR,+RyRy+RR;
/. Bpruucnurs Hanpspkenue 1o dopmyne Up,e =l * Rzesy. CpaBHUTL €ro c

ITOKAa3aHHUCM BOJIBTMCTpPA U CACIIATH BBIBOI.
8. PGBYJ]BTaTBI H3MepeHI/Iﬁ 1 BBIUMCJICHUM 3aM1caTh B Ta6J'II/II_[y.

ConporuBJieHne Hanpsizkenue Cuia Toka
= >
> > = /M =) <
18 18 | |1% (2122 |5 <2535
= o o 2 ¢ | DD |D| & S | === | & =
@ @ e S —~ - - -
r | >

9. CpaBHUTH pe3yabTaThl U3MEPEHUH U C/IENATh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:

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

2. N300pa3uTh yyacTOK LIETIH COJEPIKAIINIA JIAMITBI, COeTMHEHHBIX MapaUIeIbHO.
I'ne npuMeHSIOTCS TaKUE CXEMBI?

3. BocemMp pe3nucTOpoB COENMHUIM IO JBa  IOCJIENOBAaTEIIBHO B YETHIPE
napajuiesibHble BETBU. HauepTuTh cxemy COeIMHEHHS.

JIABOPATOPHAS PABOTA Ne 7
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Hazeanue nabopamopnoui paoomer: «Omnpenenenune I/AC u BHYTpPeHHero
CONPOTHUBJICHUS UCTOYHUKA HANPSIZKEHUS».
Ilenv pabomwr: Hayuntbhea onpenensatb OJC U BHYTpEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKA.
Oobopyooseanue: amnepmeTp, BOJBTMETP, HWCTOYHUK DJIEKTPUYECKOHM DHEPTHH,
peocTaT, K04, COETMHUTEIIbHBIE IIPOBOJA.
PesyabTarsbl:
Dopmupyemoie I71eMeHmbl IIK (npogeccuonanvHo-opueHmupogannoe
cooepicanue):
— IIK 1.2. TIpoBOauTh HCHOBITAHUSI CHUCTEM OTOIUICHUS, BOJOCHAOKEHUS,
KaHaJIU3aluu U BOJOCTOKOB,;
— TIK 2.3. DBbINoAHATE TEXHUYECKOE OOCIYyXKMBAaHUE MEXaHUYECKOro,
THEBMATUYECKOT0, THIPABIUYECKOTO O0OpPYAOBaHUS CUCTEM BOJOCHAOXKEHUS
Y BOJOOTBEACHUS;
MemanpeomemHbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,
MPP 19;
npeomemmuule:
— TIP6 06, ITP6 07, TIP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.
Ilo  okoHuanuu pabomuvl oOyuarOWULCS OOJMCeH YMemb. COCTaBJISThH
ANEKTPUYECKHE LENH,  IUIAHUPOBaTh W BBINOJHATH HM3MEPEHHS  Pa3IUYHBIMU

M3MEPUTEIbHBIMU npubopamu (ammiepmerp, BOJITMETD), IIPOU3BOJIUTH
MaTEeMaTUYECKyl0  OOpa0OTKy  IOJIYyYEHHBIX  PE3yJbTAaTOB  JIKCIEPUMEHTA |
MOTPEIIHOCTEN M3MEpPEHHUs;  pelaTh 3aJladd Ha OIpENeNIeHUE CUJIbl TOKa C

HCIIOJIb30BaHNEM 3aKOHOB OMa I ydaCTKa OCIId U MOJIHOM OCIIN.

Teopus

Bo3HuKHOBEHME pa3HOCTH MOTEHIIMAIOB Ha MOJIIOCaxX JIF0OOro UCTOYHUKA TOKa
SBJISIETCS PE3YJbTaTOM pa3ACieHUs] B HEM TOJIOKUTEIBbHBIX M OTPUILIATEIBHBIX
3apA0B. OTO paslelieHue MPOMCXOAUT Osaromaps padbore, coBepLIaEMO
cTopoHHUMHU cujiaMd. CTOpPOHHHME CHUJbI — CHJIbI, JEUCTBYIOIIHME MPOTHUB
ANIEKTPUYECKOr0 TOJIA M BBINOJHAIOIIME padOTy 3a CYET KaKoW-IIMOO 3Hepruw,
MOJBEAEHHOU U3BHE.

Benuuuna, usmepsiemas paboOTOM, COBepIllaeéMON CTOPOHHUMHU CHJIAMH TpU
MEPEMEIICHUN €IUHUIBI TOJOKUTEIBHOTO 3apsija BHYTPU HCTOYHHUKA TOKa,
Ha3bIBAETCS JIEKTPOJBIKYIIEH CUJibl uCTOUuHMKA ToKa (D1C— g, B).

Ecim nemp pazoMkHyTa, TO paboTa CTOPOHHUX CHJI TPEBpaAlIaeTCs B
MOTCHIMAIIBHYK0 JHEPTUI0 MCTOYHHMKAa ToKa. Ilpm 3amkHyTOM 1enu 9ta
MOTEHITMANBHAS DHEPTUs PACXOIyeTcs Ha paboTy MO TMEPEMENICHHIO 3aps/ioB BO
BHEIIHEH IeMu C COMpOTUBIEHHWEM R W BO BHYTPEHHEM 4YacTu IeNu C
CONIPOTUBJICHUEM I,
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¢ =IR+Ir,
T.€. & U I MOXKHO OIIPENEIINTD ONBITHBIM ITyTEM.

X0/l PABOTHBI
1. CocTaBUTh NEKTPUYECKYIO LIETIH 10 CXEME:

IIpogeccuonanvrno-opuenmuposannvie 3a0aHUA:

2. PaCCMOTpCTI) IIKaJIbI aMIICPMETPa U BOJIbTMCTpPA, OIIPCACIINTD HCHY ACJICHUA.
3. HpOBepI/ITI) OCIIb, 3aMKHYTb KJIIO4Y, IMOJBb3YACH PCOCTATOM, YCTAHOBUTL CHIIY TOKaA,
COOTBCTCTBYIOINYIO HCCKOJIBKUM ACJICHHAM HIKAJIbI aMIICpMCTpa. CHaTh mOKa3aHus

BOJIbTMCTpPA U aMIICpMETpa. Pa30MKHYTI> OCIIb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHsSI COMPOTUBJICHUE IIEMH MPU ITOMOIIUA PEoCcTaTa.
5. Pe3ynbrathl u3MepeHuil noAcTaBuTh B ypaBHeHue ¢ =U + Ir, onpenenuts ¢ u I,

peliasi CHCTEMbl YPaBHEHUI:

=U;+ 1, e =Uy+ 1y, e =Uz+13r
:U2+|2r; :U3+|3r; :U1+|1r
_ Up-Uy _ Us-Uy _ U -Ug
r= = -
L1, 1 31y

=1, lo-13 l3—1y

6. PazomMkHyTh 1enb M u3MepuTh HampspkeHue U, Ha 3aXuMax HCTOYHHUKA

AJIEKTPUYECKON SHEPIUU MPU PA30OMKHYTOM BHELIHEH LIETIH.
/. BbIUUCIUTH BHEIIHUE CONTPOTUBJICHHUE LICTIH.
8. Bce pe3ynpTaThl M3MEPEHUI U BEIYHUCIICHHUH 3aMKcaTh B TAOIUITY.

E <& &CE) Df o g E
2 z = = g = § = =
&
: B |E%% | E |gE |2%¢d :
[
=12 | 2%% |2E:|gs |5§8 |z E_ |= 3%
= o §.= iﬂ- 5 Q 2 s =25 2 S =S
5| & &8 = £ e = =3 -9 5 = 2.0 @) =0
o | = = 25 S5 |EE=|EE=|&E%5 & = 2 =
S | O | max T e MO | MO 0ad” Q) SNg)
9. CpaBHHTH pe3y/IbTaThl H3MEPEHHUH U CIEIaTh BBIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

1. Yrto Takoe BHEIUIHSS U BHYTPEHHSS YacTH 1lenu? YKa3aTh Ha pUCYHKE.

2. UYrto Takoe CTOpOHHUE CHIIBI?
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3. Tlouemy moka3aHus BOJBTMETPA MPU PA30MKHYTOM M 3aMKHYTOM KITIOUE
pa3uyHbI?

4. Yro nazwiBaercsa DJC?

5. Yto Takoe BHYTPEHHEE M BHEIIIHEE COMPOTUBIICHUE LICTIH?

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopuoi padomer: «OnupenejieHue TeMrneparypbl HUTH JAMIIbI
HAKAJIMBAHUS U MOIIHOCTH, MOTPeOIIeMOii JIaMIIOil».

Ileny padompl: wccnenoBaThb 3aBUCUMOCTh MOLIHOCTH TOKa OT HANpsKEHUS U
HAay4YUTHCS ONPEIETATh TEMIIEPATYPy HUTH JaMITbl HAKAIIMBAHUS .

Oobopyoosanue: JNEKTpUYECKass JlamIa, MCTOYHUK DSJIEKTPUYECKOrO0 TOKa,
aMIIEpMETp, BOJBTMETP, PEOCTAT TMOJ3YHKOBBIN, KIIOY, COEAUHUTEIbHBIC
IPOBO/IA.

PesyabTarhi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepicanue):

— [IK 1.2. IIpoBoauTh HUCHBITaHUS CHUCTEM OTOIUICHUS, BOJOCHAOXKEHMUS,

KaHaJIM3aluU U BOJIOCTOKOB;

— JIK 2.3. DBbINOAHATE TEXHUYECKOE OOCIYXKMBAaHHE MEXaHUYECKOIO,

MMHEBMATHUYECKOT0, THAPABINYECKOTO 00OpYAOBaHUS CHCTEM BOJOCHAOXKEHUS

Y BOJIOOTBECHUS,

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

MPP 19;

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

Ilo  oxonuanuu pabomuvl obyualowulica O0NHCEH YMemb: COCTABIAThH
AIIEKTPUYECKHE LIEMH, IUJIAaHUPOBATh M BBINOJHATH 3KCHEPUMEHTHI C MOMOIIBIO
pa3IMYHBIX M3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), MPOU3BOJIUTH
MaTeMaTHUYeCKyl0  OOpaOOTKy  MOJIyYEHHBIX  PE3yJbTAaTOB  JKCIEPUMEHTA U
MOTPENTHOCTEMN.

Teopus
Jlamma HakanMBaHUS MPU BKIIOUYCHUH PAOOTAET B IKCTPEMAIBHBIX YCIOBHSX
IIPA TOKaX, KOTOPBIE MPEBBIIAIOT HOMUHAJIBHBIN, YTO IMPUBOAUT K YCKOPEHHOMY
M3HOCY HUTH HaKaJla ¥ MPEXKICBPEMEHHOMY BBIXOLY JIAMITBI U3 CTPOsI, 0COOCHHO TTPHU
MPEBBILIEHUSIX HATPSKEHUS B TUTAIOLIEH CETH.
[Ipyn mpopomxuTeNbHON pabOTEe JIaMIlbl HaKaJWBaHUS €€ HUTh Hakaja T0J
BO3JCHCTBUEM  BBICOKOM TEMIEpaTypbl HarpeBa MOCTEIEHHO HCHapseTcs,
YMEHBIIIAsICh B AMaMETpe, pBeTcs (reperopaet). Uem Bblllie TeMreparypa Harpepa
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HHWMTHM Hakalla, TEM OoJIbllIe CBeETa H3J1y4acT JaMlia. HpI/I O9TOM HWHTCHCHUBHECC
IMPOTEKACT IPOHCCC HCIAPCHHUA HHTH, M COKpalmacTCsa CpPOK CJ'Iy}K6BI JJaMIIBbI.
HOBTOMy Il JIaMII HaKaJIMBaHUA YCTAHABIMBACTCA TaKasd TCMIICpATypa HaKajla
HUTH, IIpHU KOTOpOﬁ obecrieunBaeTcs HGO6XOI[I/IM3,SI CBCTOOTJada JIaMIIbl H
OIIPpCACIICHHAA ITPOLJOJIKUTCIBHOCTD €C CJ'Iy}K6I)I.

C Touku 3pCHUA KJIaCCHUYECKOH 3HCKTpOHHOI>i TCOPHUH ABa q)aKTopa: 1) Y4aCTHuC
QJICKTPOHOB B XdOTHUYCCKOM IBHIKCHHUU (Hapsmy C HaHpaBHeHHBIM) 151 2) HaJIM4Yue
COYI[apeHI/Iﬁ QJICKTPOTCII C MOHAMHU KpHCT&J’IJ’IH‘IGCKOﬁ PELICTKN BOCIIPUHHUMACTCA KaK
QJICKTPHUICCKOC COIIPOTHUBIICHUC ITPOBOJHUKA SJICKTPUICCKOMY TOKY. C YBCIIMYCHUCM
TCMIICPATYPbl BO3pPACTACT CKOPOCTb XAOTHYCCKOI'O MABWIKCHHA, a TaAKKC YHUCIIO
COYI[apeHI/Iﬁ 9JICKTPOHOB, 4YTO AOJDKHO HPUBCCTU K YBCIMYCHUIO COIIPOTHUBJIICHUS
IMPpOBOJIHHKA. 3KCHCpI/IMeHTaJ'H)HO YCTAHOBJICHO, 4YTO JId MCTAJJIOB YBCIIMYCHUC
COIIPOTHUBJICHUA C TeMnepaTypoﬁ BbIPAXKaCTCs 3aBUCHUMOCTDBIO!

Rt = Ro(l + at)

rac RO — COIIPOTHUBJICHHUC IIPOBOAHHKA IIpH TCMIICPATYypC 0 OC, Rt —
COIIPOTUBJICHUC IIPOBOJHUKA IIPHU TCMIICPATYPEC t, o — TCpMI/IquKI/Iﬁ KOBCI)(l)I/IHI/ICHT
COIIPOTUBJICHUA AOAHHOI'0O MCTAJlJIa, OH IIOKA3bIBACT HA KAKYIO 4YaCTb H3MCHICTCH

COITPOTHUBJICHUE NMPOBOAHUKA NIpU Harpese ero Ha | °C. Y 4nCTBIX METAIOB MOPSAIKA
0—3

, Y CIJIaBOB MeEHbIE. Y Bojib(ppamMa, U3 KOTOPOTO M3rOTOBJICHA HUTH
rpaayc

. 31
ucciexyeMoit namnsl 4,8-1073 -
TemnepaTypy pacKkaJ€HHON HUTH, MOKHO OIPEAEIIUTD 10 (hopmyIie
Rr —Ro
(ZRO !
€CJIM W3BECTHBI €€ CONPOTUBJIEHUE R; NpU 3TON TEMIEPATYype U CONPOTUBIICHUE
Hutu RO npu remnepatype 0 °C:
MoOIIHOCT, TOKa — BEIUMYHMHA, XapaKTepHu3ylollass, C KaKOil CKOpPOCTHIO
coBepIaerca paboTa Toka.
[Ipu 3aMbIKaHUU DJIEKTPUUYECKOW LENU Ha €€ y4acTKe C COMpOTHBJIEHUEM R,
tokoM |, Hanpspkennem Ha koHax U mpousBoautces padbora A
2
2 U-“t
A=IUt=I'Rt= ? .
BenuunHa, paBHasi OTHOIIEHHIO pabOThI TOKa KO BPEMEHH, 32 KOTOPOE OHa
COBEPILAETCS, HA3bIBAETCS MOLIHOCTHIO P
4
P=—.

U 2
Crnenosarensro, P=1U = I°R = = -

3aBucuMocTh P o U MOXXHO uCCIe10BaTh SKCIEPUMEHTAIIBHO.
Pabota snextpuyeckoro Toka B CH Beipaxaetcs B Jkoyisax (), MOIIHOCTh
— B Bartax (Br).

X0/ PABOTHBI
1. CocTaBUTh NEKTPUYECKYIO LIETIH 10 CXEME:!
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Se

IIpogpeccuonanvro-opuenmuposannvie 3a0aHUA:

2. PaccMOTpeTh MIKaibl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY ICTICHUS.

3. IlpoBeputh 1IETIb, 3aMKHYTh KIJIOY, TIOJB3YSACh pPEOCTATOM, YCTAaHOBUTH
HaWMEHbIIIee 3HAUYCHNE HanpspKkeHus. CHATh TOKa3aHUs BOJIBTMETPA U aMIlepMeTpa.
Pa3zoMkHYTH 11ETIB.

4. TlocTeneHHO BBIBOJSI PEOCTaTa, CHITh HECKOJIBKO pa3 MOKAa3aHHs aMIepMeTpa |
BOJIbTMETpPA.3HAUCHUS CUJIbI TOKA BHIOMPAIOT TAKMMHU, MPU KOTOPBIX HUTH JIAMIIbI HE
CBETUTCS, CBETUTCS KPACHOBATHIM I[BETOM U CBETUTCS C MAKCUMAJIbHON SPKOCTHIO.

5. Iyt kaxa0ro 3HAaUCHUS HAMPSXKEHUS ONIPEIeTUTh:

1) momHOCTHP = U, motpebnsemyto JaMIion,

U
2) conpotuBiieane R, = "] HUTH HakaJa,
) Rr —Ro
3) remnepartypy e€ Hakasia T = Ry

rae Rg— conmpoTuBIeHNE HUTH JIAMITbl IPU KOMHATHOM TEMIIEPATYPE;
0L — TeMITepaTypHbIH K03(hHUIHEHT compoTHBIeHHs Bombdpama (o = 0,0048 K™).

B nepBoM ombITe, KOr/la TOK B LIENMM MHUHMMAJIECH, & CBEYEHUE IOJHOCTBIO
OTCYTCTBYET, TEMIIEpaTypy HUTH HaKajla MOKHO CUMTaTh KOMHATHOW. [IocKoJBKY
IIPM CBEUYEHUM JIaMIbl B IIOJIHBIA HakKaJl TEMIEpaTypa HUTH OYEHb BBICOKA (~
2000°C), To mna npuOIU3UTEIHHOTO MOJICYETa TEMIIEPATypbl MOXKHO MPHUHSTH, YTO
BeaMuMHa Ry ¥ ecTh 3HaueHHWE CONMPOTUBJICHHMS HUTH Hakajga, KOTOpoe Oyaer
IIOJIyYE€HO B IIEPBOM OIIBITE.

6. Pe3ynbraTel n3MepeHuit M BBIYMCICHUH 3aHECTH B TAOJIHILY.

= = <
g = 2 & = =
- bl

g2 = = = 3 == © = 2

= L = s 4 S e £ @ 3E z 3 s

Y :qm =] L O = Z S = :EEg o= s
Z | 3 =< | SEE2m| 850 s = g & EEkv | &H
= ﬁﬁ“ Z _- =©E-\qﬁ-\ !“:h “.e...\ e
=] = D] i EQNQ mgh - < (= = = N

o g = = S & = = 8 S s 2 8 =3 <

z, = = = g E =S 3 = & =

= % s = 3 2 = 28 % £ = =

"';—'1'“ = = :: :g = ;’z =

® ) = cg & o

@ O =

7. IlocTpouTh rpaduKky 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOISIEMOI JIAMITON, OT HANPSHKEHUS Ha e€ 3a)KuMaXx;
2) cOnpOTUBIIEHNS HUTH HaKalla JaMIlbl OT €€ TeMIepaTyphbl.

8. CpaBHUTH pe3yJabTaThl U3MEPEHUI U ClIETATh BBIBO/I.
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KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBalOT pabOTOMN TOKA, MOIIIHOCTBIO TOKA?
Kakumu cioco6aMu MOYKHO OIPEJENIUTh MOIIIHOCTh TOKa?
3. Kak orpakaercs pocT TemnepaTypbl HUTH Hakaja JIaMIIbl Ha €€ COIIPOTUBIICHUE U
Ha BBIIEISIEMYIO B HEW MOLTHOCTB?
B kakue BUIBI DHEPTUU MOKET IIPEBPAILATHCS JIEKTPUYECKAsI SJHEPI U ?
Jlammbr, 200-BartHass u 60 BaTTHas, pacCUUTaHbl HA OJHO HAaIpPsHKECHHE.
ConpoTuBIIeHHE KaKOH JIaMIIbl OOJIBIIE U BO CKOJIBKO pa3?
6. OT HarpeBaTenbHOW CHHMpaIM OTPE3ajd MOJIOBHMHY, Jpyra IMOJIOBHHA OCTAalach
BKJIIOYEHHOW B IeNb. BO CKOJNBKO pa3 HM3MEHHUTBCSA BBIACISIEMOE HA HEU
KOJIMYECTBO TETUIOTHI (3a 1 ¢)?

no

o s

JIABOPATOPHAS PABOTA Ne 9

Hazeanue naoopamopmnoii paoomwi: «3ydyenune sIBJIEHHSI JIEKTPOMATHUTHOM

HHAYKIUW.

ILlenv pabomot: M3y4uTh SIBJICHUE DJICKTPOMArHUTHON UHIYKIIWH.
Obopyoosanue: TaIbLBAHOMETP, KaTyIIKa, COCAMHUTEIIbHBIC TPOBOJA, MATHUT.
PesyabTarhi:
Dopmupyembole 971eMEHM bl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):

— IIK 1.2. TIpoBoauTh WHCHOBITAHUS CHUCTEM OTOIUICHHS, BOJOCHAOKEHUS,

KaHaJIM3allii 1 BOJOCTOKOB;

— TIK 2.3. BpImogHsAT, TEeXHHYECKOE OOCIy)XKMBAaHHE MEXaHHYECKOTO,

ITHEBMATHYECKOT0, THIPABINYECKOTO 00OpYA0BAHUS CHCTEM BOJOCHAOKCHHS

1 BOJOOTBEICHHUS;

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

MPP 19;

npeomemmHuule:
— IIP6 06, ITP6 07, ITP6 10;
— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl oOyualOWUICA OOANCEH YMemb: TIPOBOJUTH
HaOJII0JICHHUS TUTAHUPOBATh M BBIMIOJHITH YKCIIEPUMEHTHI C MOMOIIBIO Pa3IMYHBIX
MpUOOPOB, COCTABIATH DJICKTPUUYCCKUE IICTH, MPUMEHATH TOJYyUYCHHbIE 3HAHUS TIO
busuKe U1 00BSICHEHUS HA0JII01aeMOE SIBIICHUE JICKTPOMArHUTHON MHAYKITUH.

Teopus
B 1831 r. ®apazeit 00HapYXWI, 9TO B 3aMKHYTOM MPOBOJSIIEM KOHTYpPE MPH
M3MEHEHUM MAarHUTHOTO TOJII BO3HUKAET JJEKTPUUECKUNA TOK. DTOT TOK Ha3BaJIH
WHJIYKIIMOHHBIM TOKOM. WHIYKIIMOHHBIA TOK B KaTyIIKE W3 METALTMYECKOU

35



MIPOBOJIOKY BO3HHUKAET MPH BIBUTAHUU MAarHUTa BHYTPb KaTYIIKU U TIPU BbIIBUTAHUH
MarHuTa M3 Karymku (puc. a), a Takxke NpU M3MEHEHUWU CUJIbl TOKa BO BTOPOMU
KaTyIlIKe, MAarHUTHOE M0JIE KOTOPOW MPOHU3BIBAET MEPBYIO KaTYyIIKY (puc. 0).

SIBiieHVMEe BO3HMKHOBEHHS JJIEKTPUYECKOTO TOKA B 3aMKHYTOM IIPOBOJSIIEM
KOHTYp€ IIPU U3MEHEHHUSIX MAarHUTHOTO I10JIs1, IPOHU3BIBAOIIETO KOHTYP, Ha3bIBACTCS
INEKMPOMACHUMHOU UHOYKYUELL.

[losiBIEHHE BJIEKTPUYECKOTO TOKAa B 3aMKHYTOM KOHTYpPE NP HM3MEHEHMSX
MAarHUTHOIO MOJIs, MPOHU3BIBAIOIIETO0 KOHTYP, CBHUAECTEIBCTBYET O JCHCTBUU B
KOHTYpPE CTOPOHHMX CHJI HE3JIEKTPOCTATUUYECKOM NPUPOAbI WM O BO3HUKHOBEHUU
OJ1C nayKunu.

KosmuecTBeHHOE ONMCAaHUE SIBIICHUS JICKTPOMATHUTHOM MHIYKIIMU JAETCS HA
OCHOBE ycTaHOBJIEHHs cBsi3M Mexay OC MHAYKIMU U (QU3NYECKOM BEIMYUHOM,
Ha3bIBAEMOM MarHUTHBIM ITOTOKOM.

OKcnepuMeHTalnbHOe uccieaoBanne 3aucumoctd  JJIC  HMHAYKOMM  OT
M3MEHEHHMS  MAarHMTHOTO  TOTOKa  MPHUBEIO K  YCTAHOBJICHHKD  3aKOHA
ANeKTpoMarHuTHOM  wHAYKuu: JDJIC  HMHOYKIMM B  3aMKHYTOM  KOHTYpE
MPOINOPLUHUOHAIBHA CKOPOCTH M3MEHEHWs MArHUTHOTO IOTOKA 4Ye€pe3 NMOBEPXHOCTb,
OTPAHUYEHHYIO KOHTYPOM.

XO/J PABOTHBI
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSAL:
1.Cobpatp 1emb Tak, Kak 3TO IOKa3aHO Ha PUCYHKE:

2. IlepenBuras MarHuT yepe3 MOJOCTh KaTYIIKU, KaK MMOKAa3aHO HA PUCYHKAxX a) — I),
OTMETHUTh B KaXJOM ClTy4yae OTKJIOHEHHE CTPEIKU ralbBAaHOMETPA.
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4. 3aMbIKast ¥ pa3MbIKas IIeTh, OTMETUTH OTKJIOHCHHUE CTPEJIKU TallbBAHOMETPA.
5. CoOpats 11enb, n300paKEHHYIO Ha PUCYHKE.

6. IlepenBuras KaTymiky 4depe3 MOJOCTh APYroM KaTYyIIKH, OTMETUTh OTKJIIOHEHUE
CTPEJIKU raJIbBAHOMETPA.
/. CpaBHUTH pe3yJIbTAThl U3MEPEHUN U CIIENIATh BHIBOI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MAarHUTHHIM M0JeM? YeM OHO CO3/1aeTCs M Ha YTO JIEUCTBYET?
2. Uto Ha3BIBAIOT SBJICHUEM DJICKTPOMArHUTHOW UHTYKIIUEH?
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3. Uto Ha3BIBAalOT MAarHUTHBIM OTOKOM?
4. Ot yero 3aBUCHT BEIMYHHA U HallpaBJICHUC HHAYKIITMOHHOI'O TOKa?

JIABOPATOPHAS PABOTA Ne 10

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

Ilenv pabomer: U3yunTh 3aBUCUMOCTD TIEpHUOAa KOJCOAHWI HUTSHOTO MAasTHUKA OT
JUIMHBI HUTH, HAYYUTHCA OMNPENENATh YCKOPEHHE CBOOOJHOrO TMaJICHUs C
MTOMOIIBI0 MATEMATUYECKOTO MasITHUKA.

Obopyoosanue. MTATUB C JAEp)KaTeyieM, IIapUK, MOJBEIICHHBIM HA HUTU JJIMHOU
okoino 1 M, mpoOka, u3MepuTelbHAs JIEHTa WM METpPOBasl JIMHEIKA,
ITAHTEHIUPKYJIb, CEKYHIOMED.

PesyabTarnl:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooeprcanue):

— ITIK 1.2. IIpoBoauTh HCHBITAaHUSI CHUCTEM OTOIUICHUS, BOJOCHAOXKEHUS,

KaHaJIU3alu U BOJOCTOKOB,;

— JIK 2.3. DBbINOAHATE TEXHUYECKOE OOCITYXUBAaHHE MEXaHUYECKOrO,

MMHEBMATUYECKOTO, TUJIPABINYECKOTO O0OPY/I0OBAHUSI CUCTEM BOJOCHAOXKEHUS

Y BOJIOOTBEJICHUS,

MemanpeomemHbwle:

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

MPP 19;
npeomemHule:

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

Ilo okonuanuu pabomul oOyuarOWulcss OO0adCeH ymems. TUIAHUPOBATH U
MPOBOJIUThL M3MEPEHUST  C TIOMOUIBI0 PA3IMYHBIX HW3MEPUTENIBHBIX MPUOOPOB,
OOBSCHATh HaONIOMaeMble (U3MUECKHUE SBJICHUS, TPOU3BOJIUTH MaTEMaTHYECKYIO
00pabOTKy MOJYYEHHBIX PE3YJIbTATOB AKCIEPUMEHTA M TMOTPEIIHOCTEH H3MEpPEHUS,
(hopMyIMpoBaTh MOHATHE KOJI€OATEIHHOTO ABUKEHHUS U €r0 BUJIOB; PEIIATh 3aJa4u Ha
HaxO0XKJEHUE MapaMeTPOB KOJIeOATEIbHOTO ABMKCHUS.

Teopus
MaremMaTH4eCKUM  MasSTHHKOM  Ha3bIBA€TCS  MaTepUaIbHAs  TOYKa,
MOJIBEIIEHHAS! HAa HEBECOMOW M HEPACTSIKUMOM HUTH. MOJEIIBI0O MOYKET CIIYKUTh
TSOKEIIBIA IAPUK, pa3MEPBI KOTOPOTO BECbMa MaJjibl 10 CPABHECHUIO C JUIMHOW HUTH,
Ha KOTOpPOM OH MOJBEIICH (HE CPaBHUMBI C PACCTOSTHUEM OT IIEHTpa TSHKECTH JI0
TOYKH TIOJBECA).
Yuénble [amunen, HproToH, beccenp m apyrue yCTaHOBWIM CIIEAYIOLIHNE
3aKOHBI KOJICOaHNsI MaTeMaTUYECKOT0 MasSTHUKA!
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1. Hepnoa KoJeOaHusI MaTeMaTHYECKOI0 MasATHHKA HE 3aBUCHT OT MAacChl
MasjdTHHUKaA U OT aMIIJIMTYbI, €CCJIK YIOJI pa3dMaxa HC IIPEBIIIACT 6°.

2. HGpI/IO,ZI KoJICOaHMsI MaTeMaTHYECKOTO MasTHHKA IIpAMO IIPOIIOPIHUOHAJICH
KBaApaTHOMY KOPHIO H3 [JIMHbBI MAaATHHKA H O6paTHO IMPOIIOPIHUOHAJICH
KBaApaTHOMY KOPHIO U3 YCKOPCHUA CBO6OI[HOFO ImaacHu:I.

Ha ocHoBaHuMM 53THX 3aKOHOB MO>HO HalucaThb q)OpMYJ'Iy L 1ICpuoaa

KOJICOAHUH: T=2n \/;: .

X0/ PABOTBHBI
IIpogheccuonanvro-opuenmuposannvie 3a0aHUA:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JICJICHHUS.
2. [TocTaBuTh MITATHB Ha Kpail cTOJA.
3. 3axxaTh HUTb MasTHUKAa 3a CBOOOJHBIN KOHEI MEXIy JABYMs IOJIOBUHKaAMU
pe3aHoi MPOOKH B JiepKaTeIie MTaTUBA.
4. VIaMepuTh Npu TOMOINM INTAHTCHIUPKYJS IHAMETp IIapuka, HAWTH paanyc
mapuka rI.
5. Usmeputh anmuHy HUTHly, HAWTH JUIMHY MasSTHUKA (IJIMHA MasSTHUKA CUATACTCS OT
HIDKHETO Kpas MPoOKH 10 IIEHTPA TSHKECTHU IIapUKa)
|= IO +1r.
6. OTKJIIOHUTH IIApUK HA HEOOJNBINION yroi, He OoJblne 10°, U OTIYCTUTS.
7. Ilo cekyHmomepy OmpeeTuTh BpeMs, 3a KOTOPOE MAsTHUK COBEPIIUI N MOJHBIX
koJjebanuii (Hanpumep, 100 konebaHmit).

8. BerancnuTh nmepuo/ moaHoro KojebaHus MasiTHUKA 10 hopmyie: T=-+.
9. B 6 . _ 4?1
. Beruncnuth yckopeHue cBOOOJHOTO najeHusl, no Gopmyse: 9= 05

10. IToBTOPUTH OMBIT JIBa pa3a MPH PA3TUIHBIX JJIMHAX MasSTHHUKA.

11. M3 Bcex HaMJICHHBIX 3HAYCHUN YCKOPEHHS CBOOOJHOTO MAJCHUS BBIYMCIHUTH
cpeaHee 3HAUCHHUE.

12. CpaBHUTH HalJICHHOE 3HAYCHHE YCKOPEHUS CBOOOIHOTO MAJCHUS C TAOJIUIHBIM U
OTPEICIUTh OTHOCUTEIbHYIO MOTPEITHOCTh U3MEPEHUS 110 (hopMyJie:

|g_gma6ﬂ|
= - 100%
9ma6a
13. Pe3ynpTaThl N13MEpEeHNId U BEIYMCICHUN 3alUCaTh B TAOIHILY.
e = =
~ = =
= S L
= — = = = 2
= = s : 3 2 S
s | = | & S ol s =S =S =
< S | = o X ol o 2 o o =) o
= | = = 2|l 2 E=| 5 - Z 2 = A
o = = = == = R 9 3} B =
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14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUHN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Takoe MexaHHn4ecKue KoueOanus?
2. Uto Ha3BIBAIOT aMIUTHTY0M KoseOanuii? [lokazath €€ Ha pUCyHKe.
3. Ilokazatp Ha pHUCYHKE BHIbl MAaATHUKOB, 3alucaTh (OPMYIbI, KOTOPHIM
PacCUUTHIBAIOT MEPUO]T KOJIeOaHUH STUX MAaITHUKOB.
4. Kakue xonebaHusi Ha3bIBAIOT CBOOOJHBIMU W BBIHYXACHHbIMHU? IlpuBectu
MPUMEPHI.
5. Kakue kosneOaHusi Ha3bpIBalOTCS 3aTyXaloIIMMHM W He3aTyxaroummu. [louemy
Kosnebanus 3aryxaroTr? IM300pa3uTe Ha puCyHKE TIpaduKu 3aTyXaroluxX MU
HE3aTyXaroluX KojaeOaHui.

JIABOPATOPHAS PABOTA Nell

Has3zeanue naoopamopnoit paoomor: «Azyuenue uarepdepeHunn cBeTay.

Ileny pabomwr: v3yunuTh UHTEPPEPEHIIUIO CBETA.

Obopyoosanue: MBUIbHBIA PACTBOP, MTPOBOJOYHAS PAMKA, JICKTPUUECKAS JTaMITOYKa,
MCTOYHHK 3JIEKTPUYECKON SHEPTUM JUJISl MUTAHUS JIAMIIOYKH, COCUHUTEIbHBIC
MIPOBO/JIA, CTEKJISTHHASA TPYOKa, CTEKJISIHHbIE TIIaCTUHBI, KOMITAKT-/IHCK.

Pe3yabTartsl:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe

cooepicanue):

— TIK 1.2. TIpoBoauTh HCHBITAHUS CHCTEM OTOIUICHHS, BOJOCHAOKEHUS,
KaHaJIU3al1 U BOJOCTOKOB;
— TIK 2.3. DBbImodaHAT, TEXHHUYECKOE OOCIYXKMBAaHHE MEXaHUYECKOTO,
MMHEBMATHUYECKOT0, TUAPABINYECKOIO 000PYAOBaHUSI CUCTEM BOJOCHAOKEHUS
Y BOJIOOTBEJCHUS;
MemanpeomemHbole:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,
MPP 19;
npeomemHtule:
— IIP6 06, ITP6 07, TTP6 10;
— IIPy 07, ITPy 08, IIPy 09, ITPy 12.
Ilo  oxonyanuu pabomwvl oOyuarOwulics OO0JdHCEeH YyMemb. TPOBOJIUTH

HaOIIOACHUS, TUIAHUPOBATh U BBITIOJHATH SKCIIEPUMEHTHI, OOBSICHATH HAOII0AaeMOe

aByieHre (MHTepPEpPEHIIMOHHAS KapTHHA);
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Teopus

WnrepdepeHius — sBIEHHE XapakTEPHOE M BOIH JHO0OH IMPHUPOJIBL:
MEXAHUUYECKHX, DJIEKTPOMATHUTHBIX.

WHrepdepeHiys BoJIH — CIOKEHUE B MPOCTPAHCTBE ABYX (MM HECKOJIBKHX)
BOJIH, IIPY KOTOPOM B Pa3sHBIX €ro TOYKAX IOJIy4aeTcs YCHIEHUE WM OC/IabieHue
PE3YILTUPYIOLIEN BOJIHEL.

Jlns 0oOpa3oBaHUs YCTOMYMBOM MHTEP()EPEHLUOHHON KAPTUHBI HEOOXOIUMEI
KOT€PEHTHBIE (COITACOBAHHBIE) HMCTOYHMKM BOJH. KOIrepeHTHBIMU Ha3bIBAIOTCS
BOJIHBI, UMEIOIUE OJAUHAKOBYIO YACTOTY M IIOCTOSHHYIO Pa3HOCTE (as.

NnTepdepeHnueil CBeTa Ha3bIBAIOT IPOCTPAHCTBEHHOE IEPEPACIIPEETICHHE
CBETOBOI'O IIOTOKA IIPU HAJIOKEHUH ABYX (UM HECKOJIBKUX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B PE3yJbTaTe 4€ro B OJHHMX MECTaX BO3HUKAIOT MAKCUMyMBI, a B JIPYIHX
MMHMMYMBbI HHTEHCUBHOCTH (MHTEP(PEPEHIIMOHHAS KAPTHHA).

Wnrepdepenimein cBeTa 0OBSICHIETCS é‘?
OKpPacKa MBUIBHBIX IIy3bIpeH UM TOHKHMX "
MacCJISIHBIX IUIEHOK Ha BOJE, XOTS MBUIBHBIM ™,
PacTBOP ¥ MAcjI0 OECIBETHBI. N 2

CBeTOBBIE BOJIHBI YaCTUYHO \ ] Ik
OTPaXKaIOTCS OT TIOBEPXHOCTH TOHKOM IIEHKH, /
YaCTUYHO NPOXOJAT B Hee. Ha BTopoii rpaHuIie Y
IVICHKA  BHOBb  IIPOMCXOJWT  YaCTHYHOE N
OTpa’KE€HHE BOJIHBIL. ; ‘ﬂ d

CBETOBBIE BOJIHBI, OTPAKEHHBIE IBYMs
HIOBEPXHOCTSAMU TOHKOM IIIEHKH, PACIPOCTPAHSAIOTCS B OJHOM HANpaBIECHUM, HO
IPOXOIAT Pa3HEIE Iy TH.

L

[Ipu pasHOCTM XOja, PaBHOM YETHOMY YHMCIy AauH nonysoin | = 2k -
A .
EHa6J'IIOI[aeTC${ uHTep(EepEeHIIMOHHBIN MakcumMyM, T1e k=0; + 1; + 2; + 3;...

HUtepdepeHIIMOHHBIE MHUHUMYM HAOJIOAAETCS MPU Pa3HOCTH XOJla, PaBHOM

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

L
[upuHa uHTEPPEPEHIIMOHHON TMOJOCHI BBIPA3UTCS COOTHOIICHUEM: AX=—21,
d
d
JUIMHA CBETOBOH BONHBL & = EAX , 9icio nosoc N, KOTOpble Mbl YBHIIUM,

OTIPEIENISIeTCS CTeNEHbI0 MOHOXpOMATUIHOCTH AJAL: N = AJAN

Kora BBITIOJTHAETCS YCIOBHE MAKCUMyMa JIJIsl OJTHOM JJTMHBI CBETOBOM BOJIHBI,
TO OHO HE€ BBINOJHSCTCS s ApyruxX BojH. [ToaToMy ocBemiéHHast OejbIM CBETOM
TOHKash I[BETHAas TMpo3padHas TUICHKA KaXeTCsd  OKpamieHHOW.  SIBieHwme
uHTEp(PEepeHIIMM B TOHKUX IUICHKAX NPHUMEHSCTCS JUISI KOHTPOJII KadecTBa
00pabOTKH MOBEPXHOCTEH, JIsl MPOCBETICHUS OTITUKH.

WNuTtepdepeHnimonHass KapTHHa — pEryJisipHOe dYepeloBaHHWe oOJacTel
MOBBILICHHON Y MOHW>KEHHOW NHTEHCUBHOCTH CBETA.
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HuTepdepenius cBeta — MPOCTPAHCTBEHHOE IMepepaclpeesieHue >HEePruu
CBETOBOTO H3IIyYEHHs] TPU HAJNOXKEHUHM JIBYX WJIM HECKOJIbKUX CBETOBBIX BOJIH.
CnenoBaTenbHO, B SIBJICHUSX UHTEpPEpeHIHH U Audpakuud cBeTa coOJro/laeTcs
3aKOH COXpaHeHusl sHepruu. B obnactu mHTEpPEepeHIInr CBETOBAsE SHEPIHs TOJBKO
nepepacrpezensercs, He MNpeBpalasch B JApyrue BUIbl dHepruu. Bospacranue
SHEPIUM B HEKOTOPBIX TOYKAX HWHTEPPEPEHIIMOHHON KapTHUHBI OTHOCUTEIBHO
CyMMapHOW CBETOBOM SHEPTUHU KOMIIEHCUPYETCS] YMEHbIIIEHHEM €€ B APYruX TOUKax
(cyMMapHasi CBETOBasi 3HEPTUsSl — 3TO CBETOBAs 3HEPTrUs JIBYX CBETOBBIX IIyYKOB OT
HE3aBUCUMBIX HCTOYHHUKOB).

CBeTsible TOJIOCKA COOTBETCTBYIOT MAaKCHMyMaM JSHEpPIMHM, TEMHbIE —
MUHAMYMaM.

X0/ PABOTBHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. ITposectu OIIBIT 1:
1) omycTUTh MPOBOJIOYHYIO PAMKY B MBUIBHBIN pacTBOD;
2) npoHabIt0/1aTh U 3apUCOBATh UHTEPPEPEHIIMOHHYIO KapTUHY B MBUIBHOU IIJICHKE
(mpu OCBEIIEHUH TIUIEHKH OenbiM CBETOM (OT OKHAa WJIM JIaMIIb) BO3HHUKAaET
OKpalllluBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHI 1IBET, BHU3Y — B KPACHBIN 1IBET);
3) caenarb BBIBOJI.
2. Ilposectu OIIBIT 2:
1) ¢ TOMOIIBIO CTEKIISTHHOW TPYOKH BBIIYTh MBUTBHBIN ITy3BIPh;
2) npoHaOmoAaTh 3a HUM (IIPU OCBEHIEHUH €ro OenbIM CBETOM HAOII0Ja0T
oOpa3oBaHHE I[BETHBIX HWHTEP(PEPEHIIMOHHBIX KOJEI; IO Mepe yMEHbBIICHUS
TOJIIIMHBI IJIEHKU KOJIbLIA, PACIIUPSSICh, IEPEMEILIAIOTCS BHU3);
3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY;
4) cnenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmaTenbHO MPOTEPETh CTEKIISHHBIE TUIACTMHKH, CJIOXHUTh X BMECTE M CXKaTb
najblaMu;
2) mpoHaOnoaaTh UHTEPHEPEHIIMOHHYIO KapTUHY (M3-32 HEUJACATbHOCTH (POPMBI
COTIPUKACAIONTUXCS TOBEPXHOCTEH MEXIy IJTAaCTUHKAMH O00pa3yroTcs TOHYAMIINE
BO3JIYIIHBIC ITYCTOTHI, JAIOIIKE SIPKUE PaayKHbIE KOJIbIICOOpPa3HbIE MM 3aMKHYTHIC
HETMPaBUILHOW (POPMBI TMOJOCH; TPW W3MEHEHUHW CHJIBI, C)KUMAFOIICH IJIACTUHKH,
pacnoyio)keHue Hu (QopMa TOJIOC HM3MEHSIOTCA KaK B OTPaXEHHOM, TaK MU B
MIPOXO/ISAIIEM CBETE);
3) 3apucoBaTh YBUJACHHBIC KAPTHHKHU;
4) cnenatb BBIBOJ,.
4. IIposectu OIIBIT 4:
1) MOM0XUTh TOPU3OHTAIBHO HA YPOBHE 13 KOMIAKT-IHCK;
2) npoHabito1aTh UHTEPHEPEHITMOHHYIO KapTHHY;
3) onucaTh UHTEPPEPECHIIMOHHYIO KAPTUHY,
4) cnenaTh BBIBOJ.
5. CpaBHUTH pe3yabTAThI OMBITOB U CII€JIaTh BHIBO/I.
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KOHTPOJIBHBIE BOITPOCHI:
1. Yro HazbiBaeTcsa unTepdepeHiueit ceera’?
Kaxkoe ycinoBue HeoOxoaumo A untepdepeHum ceera’?
3. Kakoii Bum wumeer uHTepdEepeHIIMOHHAs KapTWHA B CIlyda€ MOHO-
XpOMAaTUYECKOTO cBeTa?
Kax onpenensieTcst AjinHa CBETOBOM BOJIHBI IPU UHTEp(depeHIun cBeTa’?
[ToueMy MBUIbHBIE MTY3BIPH UMEIOT PATYKHYIO OKPACKY?

N

o &

JIABOPATOPHAS PABOTA Nel2

Has3zeanue nadvopamopnoit pavomer: «Azyuyenue nugppaxkuum cBeTa.

Ilenwv pabomur: n3yanTh TUPPAKIINKI CBETA U ONPEACTUTH IJTMHY CBETOBOW BOJIHBI.

Obopyoosanue:. nipubOp NI ONpEEICHUs JITTMHBI CBETOBOM BOJIHBI, OJICTABKA /IS
npubopa, AUPpPaKIMOHHAS PEIIETKA, WCTOYHUK CBET (JaMIO4yKa C MPsSMOM

HUTHIO HaKaja B IaTPOHE).

PesyabTarhi:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):

— [IK 1.2. IIpoBoauTh HWCHBITAHUS CHUCTEM OTOIUJICHUS, BOJOCHA0XKEHUS,

KaHaJIM3aluU U BOJIOCTOKOB;

— JIK 2.3. DBbINOAHATE TEXHUYECKOE OOCIYXKMBAaHHE MEXaHUYECKOTrO,

THEBMATHUYECKOI0, THAPABINYECKOIO 000pYI0BaHUS CUCTEM BOIOCHAOXKEHUS

Y BOJIOOTBECHUS,

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

MPP 19;

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

Ilo  okoHuanuu pabomwvl oOyuaOwulicsi O00IHCeH YyMemb: TPOBOAUTH
HaOII0ACHUS, TUIAHUPOBATh U MPOBOAUTH M3MEPEHUS PA3IMYHBIMU HU3MEPUTEIbHBIMU
npuOopaMu; TMPUMEHATH TOJyYeHHbIE€ 3HaHUA 10 (u3uKe g OOBICHEHUS
HaAO0JII0JaeMOro  SIBJICHUS, AHAJIM3UPOBaTh COCTaB AJIEKTPOMAarHUTHBIXU3ITyYEeHUH;
MPOU3BOIUTH MAaTEMAaTUUECKYI0 00pa0OTKY MOTY4YEHHBIX PE3yJIbTaTOB HKCIIEPUMEHTA.

Teopus
Hudpakauss —  sgBIE€HHE OTKJIOHEHHMS BOJHBI OT  MPSMOJIMHEHHOTO
pacrnpoCcTpaHEHHs] IPU MPOXOXKJIECHUU Yepe3 MaJible OTBEPCTHSI M OTMOAHUM BOJHOU
MaJbIX MPEnATCTBUi. Pa3smepsl mpenarcTBuil (OTBEPCTHIA) NOJDKHBI OBITh MEHBIIE
WM COU3MEPUMBI C JJIMHON BOJIHBI. CyIIECTBOBAHUE ATOTO SIBICHUS (IU(PAKIIIN)
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OTPaHUYUBAET 00JIACTh MPUMEHEHHS 3aKOHOB T'€OMETPUUYECKONW ONTHUKHU U SBIIACTCS
IPUYKMHOM TIpejieNia pa3pelarolieid CiocOOHOCTH ONTUYECKUX TPUOOPOB.

Hudpakuust OOBICHSIETCS TEM, UYTO CBETOBBIE BOJHBI, MPUXOJAIINE B
pe3yibTaTe OTKJIOHEHHS M3 PAa3HBIX TOYEK OTBEPCTHS B OJHY TOUKY Ha JKpaHe,
UHTEPHEPUPYIOT MEKTY COOOM.

Hudpakuus cBeTa HCHOJIB3YETCS B CIEKTPAIbHBIX NPUOOpPaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SABJsIETCS AUGPAKIIMOHHAS PEIIETKA.

JudpakiuonHas pemerka — ONTHYECKUd Mpuodop,
MIPEACTABISIIONTNN COO0N TEPUOIUYECKYIO CTPYKTYpy M3
OO0JIBIIOTO YHCIIa PETYNIAPHO PACIIONIOKEHHBIX 3JIEMEHTOB,
HAa KOTOPBIX MpoucxomuT nudpakuus cseta. [lepuon
pEIIETKH — MITPUXH C OMPECICHHBIM U MOCTOSIHHBIM IS
TAHHOU Tu(paKLIMOHHON pEelEeTKH npoduiem
HIOBTOPSIFOTCS Yepe3 OJAMHAKOBBINA MPOMEKYTOK d.

Crioco6HOCTh TU(PAKIIMOHHON PpElIeTKH pacKIablBaTh MaJarollMi Ha Hee
nyyéKk CcBeTa MO JJMHAM BOJH SIBISIETCS €€ OCHOBHBIM CBOMCTBOM. Paznuuaror
OTpa)kaTeJbHbIE U MPO3PAYHBIE TUPPAKIIUOHHBIE PEIIETKH.

[TapannenpHble Ty4H, UIyLIME OT KPAaeB COCEIHUX LIEJIEH, UMEIOT Pa3HOCTb
xoga A= d-sing, rae d — TOCTOSIHHAs PEMIETKM — pPAacCTOSHUE MEXIY
COOTBETCTBYIOIIMMU KpasiMU COCETHUX LIEJIeH, Ha3bIBAEMOE MEPUOAOM PEILETKU, ¢ —
YTOJI OTKJIOHEHUS CBETOBBIX YUY€l OT MEPIIEHANKYIIAPA K TNIOCKOCTH PEIIETKH.

[Ipu paszHOCTH XO0HJa, pPaBHOW LEJIOMY YHUCIY JIUH BOJH d-sing = K-A,
HaOmoaeTcss HHTEP(HEPEHITMOHHBIM MAKCUMYM JIJISl JAHHOM JJIMHBI BOJHBL. Y CJIOBHE
UHTEP(PEPEHITMOHHOTO MaKCHMyMa BBITIOJHACTCS sl KaXIOW [JIMHBI BOJHBI TpPHU
CBOEM 3HAUYCHUHU JUPPAKIIMOHHOTO yTia §.

YcnoBre BO3HUKHOBEHHSI MAaKCUMyMa MOXHO 3alucaTth nHaue: NA =d sin @,
rne d — mnepuox AMQPAKIMOHHOW  PEUICTKU; — YTOJ, MOJ KOTOPBIM BHJICH
CBETOBOI MakcUMyM (yroJi Judpakiium).

— Tak kak
YTJIBL l ""gﬁ' b 0 audpakuuu,
KaK Jrpay IPaBUIIO,
MaJIbl, TO I HUX
MOKHO TIPUHSATH
sing = tgp, atgep = %, nostomyni = d % (B manHOUM paboTe 3Ty QopMyry

HUCIIOJB3YIOT AJISA BHIYMUCIICHUA JJIMHDI CBETOBOM BOJ'IHBI).
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[TomoxeHue  CBETOBBIX  MAaKCUMyMOB  3aBUCHUT OT  JJIMHBI  BOJIHBI
MOHOXPOMATHYECKOI0 CBETA: YeM OOJIbllie JIMHA BOJIHBI, TEM AAJIbIIE MAaKCUMYM OT
HYJIEBOTO.

I[Ipu npoxoxaenun 4epe3  audpakiuoHHywo |l
pelIeTKy My4oK Oesoro cBeTa pasziaraercs B CIEKTP.
benpii cBer mo coctaBy — CIOXHBIM. HyneBou
MaKCUMyM JJIi Hero — Oenas Mmojioca, a MaKCUMYMBI b
BBICIIINX TOPSIKOB MPEACTABISAIOT co00i HaboOp cemu
IIBETHBIX TOJIOC, COBOKYIMHOCTh KOTOPBIX Ha3bIBAIOT
CIIEKTPOM

K P o @ X
@\ 2] 2npad

.I—[I/I(l)paKHI/IOHHa}I pelieTka
cootBercTBeHHO I; 1, ... mopsaka.

Yron qudpakiun uMeeT HauOoubllee 3HAaYeHHE AJI1 KPaCHOTO CBETA, TaK Kak
JUTMHA BOJHBI KPACHOTO CBETa OO0JIbIIIE BCEX OCTANBHBIX B 00JACTH BUAMMOTO CBETA.
Haumenspiiee 3HaueHue yria Aupakuuu 11 GroieToBoro cBera.

[ToryunuTes AUQPPAKIUOHHBIM CIEKTP MOXKHO, HCIOJb3YySd MNpuoop A
ONPENEIICHUS JUINHBI CBETOBOU BOJIHBI.

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

X0 PABOTBHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.
2. Cobpath yCTaHOBKY, H300paKEHHYIO Ha PUCYHKE 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JITAaMITy U BKITIOUHUTH €€.
4. CMoTps uepe3 IU(PaKLIMOHHYIO PEIIETKY, HAlpaBUTh MPUOOp Ha JaMIy Tak,
9TOOBI Ue€pe3 OKHO IKpaHa mpudopa Obljla BUAHA HUTH JIAMIIBI.
5. DOkpaH mnpubopa yCTAaHOBUTh Ha BO3MOXHO OOJBIIEM PACCTOSHUH OT
TUGPaKIIMOHHON PEIIeTKU U MOTYyYnTh Ha HEM YeTKoe n3obpaxenue crektpos | u 1l
MTOPSIIKOB.
6. [IponabmtonaTe 0O6pa3oBaBIIMecs Ha YEPHOM dKpaHe NUPPaAKITUMOHHBIC CIIEKTPHI [ 1
IT mopsinka, re 6avxKe K IS paclojiararoTcsi (UOJIETOBBIC JTy4H, a JaJblie OT Heé
KpacHBbIE.
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7. N3meputh 1o mikane Opycka yCTAaHOBKH paccTosiHue «D» ot skpaHa mpubopa 10
TU(PAKIIMOHHON PEIIETKU (CM. MEPBBIA PUCYHOK).

8. OmpenenuTs paccTosiHUE OT HyJeBoro aeneHus (0) mkanbl 3KpaHa 10 CEPEIUHbI
(rosIeTOBOM MOJOCHl KaK ClIeBa «&,», TaK U CIpaBa «a@y» s crekTpoB | mopsnka
(cM. epBbIi PUCYHOK) U BBIUHCIUTH CPEIHEE 3HAUCHUE d.

9. Takue e HM3MEpPEHMs BBIIOJHUTH U I KPaCHBIX MOJOC IU(PAKLIUOHHOIO
CIEKTpA.

10. Bopraucnauth JUIMHY BOJHBI (PHOJIETOBOTO cBeTa ais crekTpoB | u Il mopsakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsakoB no ¢popmyne 4 =d na_b'

11. Pe3ynbTaTsl M3BMEPEHNUN U BBIYMCIICHHUI 3aIMCaTh B TAOJIHILY.

= Buaumbie Buaumblie JlnuHa cBeTOBOM
S
E S rPaHMUbI CIIEKTPa rpaHUIbI BOJIHBI
S c = ¢uoseroBoro CIIeKTpa
s |5 8 = S cBeTa KPACHOI0 CBeTa
Z 3 = g | =8 Z -
=552 282 |z | s |z |3 & |2 <
=S |0 | =S8 X S - S S . S o = =
2 = = = - 5 D) - 3 L Q= o =
S = | ¥ | S s = S S | O = S |8 | Q= 5 2 e 2
. [ . ] =) = L ] =) =) =2 = 7
= | R 2, W =
S5 | & | 3&8 - S 1 55 2 8 | 55 S = g =
S| S |58z |8 |E|&gZE | 5|agz|Edz2edc
EalE A= a ) SR~ 1] 3) ome | BE Sl 5

12. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3wIBalOT nudpakiueit ceera?
2. Uto npenctaBistoT coboit mudpakmus Openens u audpaknus Opaynrodepa?
3. Ilouemy HyneBO¥l MakcuMyM Iu(PaKIMOHHOTO CreKTpa Oeroro cBera — Oenas
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJIOC?
4. TloueMy MakCMMyMbl pAaclOJararoTCs Kak cClieBa, TaK M COpaBa OT HYJIEBOTO
MakcumMyma?

7. IMPAKTUYECKUE PABOTbBI
INPAKTHYECKASA PABOTA Nel

Hazeanue npaxmuueckoii pabomui: «EMKOCTHOe CcONpOTHBJEHHE B LeNu
NMepeMEHHOr0 TOKA.

Iens pabomer: 03HAKOMUTHCS C pabOOTOM KOHJIEHCATOpa B LIEMH IIEPEMEHHOT0 TOKa,
OTIPEICNIUTh MapaMeTPhl LIETH NEPEMEHHOT0 TOKa, CoJepKaIlell KOHIEHCATOP;

PesyabTarsl:

Dopmupyemoie 971eMEeHmbl 1IK (npogheccuonanvno-opuenmuposannoe

cooepicanue):
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— [IK 2.3. DBbmonHsATh TEXHUYECKOE OOCITYXKMBAHUE MEXaHUYECKOTO,
[THEBMaTHUYECKOI'0, TUAPABINYECKOIO 000pPYIOBAaHUS CUCTEM BOJOCHAOKEHUS
¥ BOJIOOTBEJCHMUS,

MemanpeomentHule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHule:.

— [IPO 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 09, I1Py 12.

Ilo oxonuanuu pabomul 00y4arOWUICA 00NJICEH YMEMb: YATATh DIIEKTPUIECKUE
e, MIPOM3BOJIUTh pacyeT MapaMeTpoOB SJIEKTPUYECKOWLENN MEPEMEHHOIO
TOKA,[IPUMEHATH MOJTy4YE€HHBIE 3HAHUS JUIsl OOBSICHEHUS UCCIIEyEMOTO SIBJICHUS.

Teopusa
B onexkTprueckord Lenu KOHJEHCATOpP SBIJSIETCS HAKOIMUTEIEM JHEPTUU
AJEKTPUYECKOro mnouis. [Ipu MOCTOSIHHOM IIPUIIOKEHHOM HANPSDKEHUM TOK 4epe3
KOHJEHCATOp OTCYTCTBYEeT. llepeMeHHBI TOK NPOTEKAET Yepe3 KOHIACHCATOP.
BenuunHa Toka mpomopiMoOHalibHA  CKOPOCTA  HM3MEHEHHS  DJIEKTPUYECKOIO
HANpsDKEHHS Ha IUIACTUHAX KOHAEHCATOPA.

T | dtl,
i.=0C" .
o - l ¢ 2
U o rae C - eMKOCTh KOHJIEHCaTopa.
i T [Tpu Uc = Un sinot MOIYYUM:
o _ d | .
i = Uy € =sin 0f = @ CT,  sin (@2 + 90°}
£
U U1y
I I wC

— PEaKTUBHOE COIPOTHUBIICHHE KOHJIEHCATOPA.

CpaBHuBas GopMyIbl UIsl TOKA U HANPSDKEHUST HA KOHAEHCATOPE, BUAUM, YTO
TOK OIleperKaeT HanpspkeHue 1o (ase Ha yroa 90°.

PeaktuBHass momurHocTh KoHAeHcatopa, paBHas Q¢ = Uc.'l (Bap) maer Ha
CO3/IaHUE DIIEKTPUUECKOTO MOJIS.

XOJd PABOTHBI
1. Vcnonw3ysi MpUBENCHHYIO CXeMy M JaHHbIE W3 TaOJUIlbI MPOU3BECTHU paCUET
HEU3BECTHBIX BEJIUYMH.

I R
c —- | |
e QR.
VcxonHble JaHHBIE: U J’ &l —
o
Bap | R, I, Bap | R, I, |Bap| R, I, Bap | R, I, | Bap | R, 1,

Ne OMm | A | Ne Om| A | Ne OMm | A | Ne Om | A | Ne OMm 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 71 9 /| 15| 15| 7| 2| 21| 7| 1] 27| 6| 15
4 6| 1| 10| 6 1 16| 5| 1| 22| 6| 2| 28| 7| 15
&) 5| 2] 11| 5 1 17| 4| 1] 23| 5| 1| 29| 5 1

6 41 1] 12| 4| 08| 18| 10 1] 24| 10] 3] 30| 9 1

[lens moAKIIOUEHA K UCTOYHUKY NIEPEMEHHOTO TOKa C Hanpaycenuem U =
127 B u uacmomoii 50 I'y.
lIpogheccuonanvro-opuenmupoganmvie 3a0aHUA.
2. OnpenenuThb MOJHOE CONMPOTUBRIICHHUE TIeNu Z(BBIPa3UTh UCIIOIL3YA 3akoH OMma:

_ U
=)

3. Paccuurtate peakTuBHOE compoTuBieHHe Xc (BBIpa3uTh u3  (POPMYJIBL:
— 2 2
Z =R+ X, ).

4. Haiitn eMKOCTh KOHAEHcaTopa u3 (hopMysbl Xc= 1 :

2r-1-C

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

6. BBIYHCIIATD PEakTHBHYIO MOLIHOCT Q, nemois3ys popmyny Q = 12X,
7. OnpenenuTth MOJHYIO MOITHOCTE S 10 hopmye:

8. Haiitu k0a(ppUIIMEHT MOIIHOCTH LIETH 110 hopMyJie:

n::n::-s-:;.!:*=f
Ry

9. Onpenenuth yron @ (mo TabauIle WM HA KaIbKYJIATOPE), YIUTHIBAs 3HAUYCHUC
MOJYYEHHOE B 1. 8.
10. Pe3ynbTarhl BEIYMCICHUN 3aMcaTh B TAOJIUILY.

e HN3BecTHBIE Pacuer
Ba HAH BCJINYUNHDBI
T‘; u |l 1| Rr [z Xc, | C, P, Q [s | cos| ¢
o]

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

11. Cnoenatp BBIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCS KOHJIEHCATOPOM?
2. Kak onpenenuTs HampsiKeHUE, 3apsii U eMKOCTh KOHJIeHcaTopa?
3. Kak HailTh peakTHBHOE COMPOTUBJICHUE KOHIeHCaTopa?
4. KakoBOo Ha3HA4YCHHE KOHJICHCATOPA B IETH MEPEMEHHOTO TOKa

IHHPAKTUYECKAS PABOTA Ne2
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Ha3zeanue npaxmuueckouni padompr: «MHIYKTHBHOE CONPOTHBJIEHHE B LeNHU
MepPeMEHHOI0 TOKa).

Ileny pabomwr: 03HAKOMUTHCS C PaOOTON KaTyIIKM HHAYKTUBHOCTH B LENHU
NIEPEMEHHOTO TOKA, HAYYHUTHCS ONPEAECIATh MapaMeTPhl JIEKTPUUECKON LENU
NEPEMEHHOTO TOKA, COJIEpKALIEH KaTyIIKy HHIYKTUBHOCTH.

PesyabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opueHmuposannoe

cooepicanue):

— JIK 2.3. DBbINONHATE TEXHHUYECKOE OOCIYy)KMBAaHME MEXaHUYECKOIO,
MTHEBMATUYECKOT0, TUAPABINYECKOTO O0OPYIOBAaHUS CHCTEM BOJIOCHAOKCHHS
Y BOJOOTBEJCHUS,
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHtule:
— IIP6 06, ITP6 07, TTP6 10;
— IIPy 07, ITPy 09, ITPy 12.
1lo oxonyanuu pabomsi 00y4aOWULICS O0NHCEH YMEMb: YATATh FIEKTPUUECKUE
(21178 MIPOU3BOJIUTH pacueT MapaMeTpoB SJIEKTPUYECKOWIENH MEPEMEHHOIO
TOKA,[IPUMEHAThH MMOJTYyUYEHHbIE 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBJICHHUS .

Teopus
Karyiika WHAYKTUBHOCTH 00J1aJlaeT CIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
mosie. ITO CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTYIIKU - UHAYKTUBHOCTHIO (L),
KOTOpasi 3aBHUCUT OT 4YHCJIA BHUTKOB, CEPACYHHUKA, TE€OMETPUYECKUX Pa3MEpPOB
KaTYILKH.

L = y/I; rne y = W @ - NOTOKOCIEIJICHUE KaTYIIIKU;

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

IlepemMeHHBI TOK, MHPOTEKAs IO KaTyLIKE, CO34aeT
IIEPEMEHHBI MAarHUTHBIM MOTOK @, KOTOpBIM, NEpecekas
BUTKM KaTymikd, HaBoAUT B HUX JJIC camomnnykuuu. CornacHo npasuna JleHna,

OJIC caMOMHAYKIIUM, TOK CAMOMHAYKIUH MPEMSITCTBYIOT MPOTEKAHUIO TOKA B LIEMHU
dd ch
gy = ~w— =-L—.
dt at
o Cod d . N N :
w=u; =-g =L—=L1_ —samnfewt) =wll cos(wt)="T_an (wt+30)
Torna dt dt
U/l = U/l = X = oL (OM) - HHIYKTUBHOE COMPOTUBJICHNUE KATYIIIKH.
QL - peakTHBHas MOIIHOCTh KAaTYIIKH HWJET HAa CO3JaHUE MArHUTHOTO TIOJIS.
Ennanna namepeHus peakTHBHOM MOILIHOCTH: Bap — BOJIBT - aMIIEP PEaKTUBHBIN;
P - akTrBHas MOITHOCTH LIENM MPEBpAIaeTCs B TeIi0. Equnnna namepenus Br;

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

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

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

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

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

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

_ U
=)

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

Z = R?+X2).

4. Haittu uHIyKTHBHOCTH LKaTymiku o ¢popmyne: X, = 2zafl.

2
5. Onpenenuth aKTUBHYIO MOIIHOCTD P, icione3ys hopmyny:P = U? = I’R.
6. BBIYHCIIATD PEaKTHBHYIO MOLIHOCTH Q, HCIOIB3ys Bhipakerne:Q = 12X
7. OnpenenuTh MOJIHY0 MOIITHOCTH STio (opmyie: S=U.

COS@P=—
8. Berunciuth K03(PUIIMEHT MOIIHOCTH LIEeTH 1o (popMmyIie: S
9. Ompenenuts yroia ¢ (Mo TabJHIE WM HA KAJIBKYJSITOPE), YUUTHIBAs 3HAUCHHE
MIOJIyYEHHOE B II. 8.

10. Pe3ynbTaThl BRIYMCIECHUH 3aMIMCATh B TAOJIMILY.

No N3BecTHBIE
BapuaH BeJINYHNHBI

Pacuer
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TA U, 1 R, Z, XL, L, P, Q, S, cos| o
B A Om | OM | Om | ITn | Br | Bap | BA| o |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIbHBIE BOITPOCHI:

1. KakumMm cBOHCTBOM 06J'I3.I[3€T KaTyllka HWHAYKTHBHOCTH,

XapaKTepu3yercs?

2. Kak HaliTu peakTUBHOE CONMPOTUBICHUE KATYIIKH?
3. Kakue MomiHoCTH pa3nuyaroT B LEMsAX NePEMEHHOTo TOKa?

4, Kakoit (hpu3u4eCKHii CMBICIT COS(?
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8. JIureparypa

OcHOBHBIE EYATHBIE U31AHUSA

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

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

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

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

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

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

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

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

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

JlonoJIHUTEIbHbIE HCTOYHUKH

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

OcHoBHbIE (pu3NUYECKHE MOCTOSIHHBIE (OKPYTIJIEHHbIE 3HAYECHUA)

Du3nvecKas MNOCTOTHHASA Oo6o3Hauenne

VY ckopenre cBOOOIHOTO MaieHUS g
Yucmo T T
I'paBuTaniOHHAst TOCTOSIHHAS [
Uucno ABoraapo Na
YHuBepcanbHas ra3oBas R
MOCTOSTHHAS

ITocrossHHast bonpiimana k
3apsia 3JIEKTpOHA e
CkopocTh cBETa B BAaKyyme Cc

ITnoTHOCTSE KUAKOCTEH

Kuakocrs | ILoTHOCTD, Kuakocrno
Kr/m®

Boga (mpu | 1,00-10° PTyTh

4°C)

I'munepun 1,26:10° Croupt

53

YucaoBbie
3HAYCHUSA

9,81 m/c?
3,14

6,67-10™ Mm%/ (kr
'02)

6,02-10% mop™

8,31 JIx/(Moap-K)

1,38:10% /K
1,60-10° Kn

3,00-10% m/c

ILnoTHOCTD,
Kr/m°

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILi1oTHOCTD, TBépnoe ILi1oTHOCTD,

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

bapuii 3,5 10° Huxenb 8,9 10°

Banagui 6,0- 10° CBuHeI 11,3 10°

Bucmyt 9,8-10° Cepebp 10,5-10°

Keneszo 7,8:10° 0 1,9-10°

JIuruit 0,53-10° Le3wuit 7,1-10°

[k

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

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

Ko3¢puuueHT NOBEPXHOCTHOT0 HATSIKEHUS KUAKOCTEH

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

Iloka3aTtesb npejomMJIeHUs

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

WNRNRNNMNMNRNMNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPROOWO~NOURNRWNROOXNOOAR~WNEO

0

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

0,5

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

Pa3HocTh MOKa3aHUii CyxXoro v BJa;KHOT0 TepMOMeTpoOB, °C

1

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

IIcuxomeTpuyeckas Tadauna

1,5
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I[aB.]'IeHl/Ie HAChIIIAIOIIMUX ITIAPOB M UX IVIOTHOCTDb IIPHA Pa3jIM4HbIX

t, °C

©Ooo~Noorlh WN PO

p, klla

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

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

P, klla

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

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

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii Ko3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

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

AJIOMHUHUA 2,8 0,0042 {Huxpom 110 0,0001
Boasdpam 5,5 0,0048 ||Csunern 21 0,0037
JlaTyHus 7,1 0,001 | Cepebpo 1,6 0,004
Mensb 1,7 0,0043 [[Crans 12 0,006
Hukenun 42 0,0001 [|[KounctrauTan 50 0,00003
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Tadauua CHHYCOB U KOCHHYCOB
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10°
11°
12°
13°
14°
15°
16°
17°
18°
19°
20°
21°
22°
23°
24°
25°
26°
27°
28°
29°
30°

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

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

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

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

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

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

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

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

61°
62°
63°
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66°
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73°
74°
75°
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77°
78°
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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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