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PELHEH3USA

Ha MeTOAUYECKHE PEKOMEH/IAUH 10 BbINOJHEHHUIO J1a00PATOPHBIX U MPAKTHYECKHX
padoT nmo aucuuiuinHe «@usuka» 1Jas cnenquajbHocTu 15.02.12 MoHTaXK, TeXHH4YECKOE
00cJIy’)KMBaHMeE U PEMOHT MPOMBIILICEHHOr0 000py10BaHus (110 OTPaCJsIM)
TEXHOJIOTHYeCKOro npodus,
pa3paboTaHHble MpenoaaBaTeieM
I'BITIOY «lOxkHo-YpanbcKkuii rocyapcTBEeHHbIN TEXHUYECKU T KOJIEIA»
Menbkosoii B.B.

JlaGopaTtopHble ¥  TPAKTHYECKHUE 3aHITHS  SIBISIFOTCS  BAXHBIM  DJIEMEHTOM
o0mIeo0pa3oBaTeTHbO  TUCHUIUIMHBEL. B mpoliecce  BBIMONHEHHS — J1a0OpaTOPHBIX U
MPaKTUYECKUX paboT oOydaroniuecss CHUCTEeMATH3UPYIOT U 3aKPEIUISIOT  MOJTYy4YEHHbIE
TEOPETUYECKUE 3HAHUS, Pa3BUBAIOT MHTEIUIEKTyalbHbIE W MPO(EeCCHOHANIbHBIE YMEHUS,
(GOpMUPYIOT 3JIEMEHTHI KOMIETCHIINN OyayImuX CIenuanucToB. JIabopaTOpHBIE OMBITHI JAIOT
BO3MOXXHOCTh OOYYalOIIUMCSl SKCIIEPUMEHTAIBHO Ha MPAKTUKE 3aKPENUTh MPUOOpPETCHHBIC
TEOPETUIECCKUE 3HAHUSI.

MeTtoandeckne peKOMEHIANN TI0 BBITOJHEHUIO Ta00paTOPHBIX M MPAKTUIECKUX padoT
MpeJiaraeTcs HUCIOJIb30BaTh JUIsl MPOBEJIEHUS JA0OPATOPHBIX U MPAKTHUECKUX 3aHATUH C
o0y4JarouuMucs.

Meronuueckue peKOMEHAAIMU COJepKaT: TMOSCHUTEIbHYI0 3aluCKy, IepeueHb
7a00paTOPHBIX W TPAKTUUECKUX paboT, TpeOoBaHUA K OQOPMIICHUIO OTYETa, KPUTEPUU
OILICHUBAHMS JTAOOPATOPHON M MPAKTUYECKOW padOThI, MpaBHUia TEXHUKH O€30MacHOCTH IMPH
MPOBEJICHUU JTA0OPATOPHBIX W TPAKTHUYECKHX padoT, TUTEpaTtypy (OCHOBHBIC TEUYATHBIC U
ANEKTPOHHBIC U3IAHUS, TOTIOTHUTEIBHBIC HCTOYHUKH ), IPUIIOKCHHE.

Kaxxgas paboTta BKIIFOUaeT: HOMEp M Ha3BaHUE, IEPEYCHh HEOOXOAMMOT0 000PYIOBAHHS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl POBEACHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C TIOIIAarOBBIM OIKMCAHHWEM, TaOJHUIbl, KOHTPOJIbHBIE BOIMPOCHI, TO3BOJISIONINE OLECHUTH
KauecTBO YCBOCHHS TEOPETHUECKOI0 MaTepuara.

Mertoanueckue peKOMEHAAIMH 110 BBIMOJHEHUIO JA0OPATOPHBIX U MPAKTUYECKUX PaboT
M0 TUCIUIUTHHE 0011e00pa3oBaTelbHON nucuIuinHe «DU3uKa» MOTYT OBITh MCTIOJB30BAHEI B
yapexaeansax CIIO mms cnerumanbHOcTH 15.02.12 MoOHTaX, TeXHWYECKOEe OOCTY)KMBAaHUE H
PEMOHT MIPOMBIIIITIEHHOTO 000PY10BaHUS (TI0 OTPACIISM).
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Ypansckuit MEOronpodu
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKkTUYECKUX pabor 1o  obmieoOpa3oBaTenbHOM  qUCHUIUIMHE — «DU3HKaAY
npeaHa3HavYeHbI I oOydaromuxcs crnenuaibHocTh 15.02.12 MoHTax, TeXHUYeCKoe
oOCNy’>)KUBaHME U PEMOHT TMPOMBIIUIEHHOTO O0OpyJOBaHUS (IO OTPacIsiM)
TEXHOJIOTUYECKOro mpoduiisd, yyacTBytomei B peanusanuu denepanbHOro mpoekra
«IIpodeccuonanurer.

JlabopaTtopHble M NPAKTUUECKUE 3aHATUSA SIBJISIOTCS BaXKHBIM DSJIEMEHTOM
00meo0pazoBaTebHON AUCIUIUIMHBL. B Tporiecce BBIMOTHEHUS JTa0OpPaTOPHBIX U
MPaKTUYECKUX padoT, 0OydaromKecs: NOJy4YatoT HaBbIKK pabOThl C U3MEPUTEIBHBIMU
puOopaMu, TPOU3BOAIT MaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN U3MEPEHUS, a TAKXKE CUCTEeMAaTU3UPYIOT U 3aKPEIUISIIOT MOJyYEHHBIE
TEOPETUUYECKUE 3HAHMS, DPAa3BUBAIOT MHTEIUICKTyalbHbIE M MPOQPECCHOHAIBHBIE
yMeHUs1, GOPMUPYIOT AJIEMEHTHI KOMIIETCHIIUN Oy TIyIINX CIIEIHUATUCTOB.

Paboueit mporpammoit  001meoOpa3oBaTeIbHON  AUCHUIUIMHBL  «DU3HKaY
MPEAYCMOTPEHO BBINMOJIHEHUE 12 mabopaTopHBIX paboOT M 2 MPaKTUYECKUX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTH>KEHUE CIAEAYIOMINX HeJIe:

— ¢dopMupoBaHUE Y 00YYaIOIUXCS MPEACTABICHUM O pOJIM U MecTe (PU3MKH B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiu (pu3uku B
Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, MOHUMAHMS
(hbU3nYeCcKOM CYITHOCTH HAOJI01aeMBbIX SIBICHUN;

— (opMupoBaHKe y 00Oy4aroOlUXCd YMEHUS paclo3HaBaTh (PU3NYECKUE SIBJICHUS
1 TIPOIIECCHI, OOBACHSITH UX HA OCHOBE M3YUYEHHBIX 3aKOHOMEPHOCTEH;

— (opMupoBaHHe y OOydYarOlIUXCd YMEHUHN BIIaJICHUs OCHOBHBIMU METOJaMH
Hay4YHOTO MO3HAHUS, UCTIOIB3YEMBIMU B (DU3UKE;

— ¢dopMmupoBaHUe Yy OOYyYaIOMUXCS YMEHHUS aHAJIU3UPOBaTh (HUUUECKUE
MIPOIIECCHI, UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OO0y4YalOIMUXCS yYMEHUN HCCIENOBAaTh U aHAJIU3UPOBATh
pa3HooOpas3Hble  (PU3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSTENbHBIE MCCIICIOBAHUS B PEATbHBIX U JTAOOPATOPHBIX yCIOBUSX, YATATh U
aHAIM3UPOBATh XAPAKTEPUCTHKU MPUOOPOB M YCTPOMCTB, OOBSCHATH MPUHIIUI HX
paboTHI.

BrinonHenne 1abopaTOpHBIX U MPAKTUUECKUX PabOT TUCHMIUIMHBI «Dusnkay
obecrieunBaeT JOCTUKEHUE CICTYIONINX PE3YIbTaTOB 00yUCHHUS:

JUYHOCMHBIX
— JIP 24. T OTOBHOCT K aKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COIMAJIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICIMULL:
— MPII 01 camocrositenbHO (DOpMYTUPOBATH M AKTYaJIM3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;



MPII 02 ycraHaBiMBaTh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHMS IS
CpaBHEHMS, KilacCupuKaIuu u 00001IeHNS;

MPII 03 onpenensaTe Lenu IeaTelIbHOCTH, 3aJaBaTh TapaMeTPhbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 04 BbIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPPEKTHUBBI B JIE€SITENBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIENSAM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;

MPII 18 ymeTb UHTETpUpOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNULL:

MPK 03 BrageTs pa3nuyHbIMU CIOCOOAMHU OOILEHUS M B3aUMOJICHCTBUS;

MPK 04 apryMeHTHpOBAaHHO BECTH JUAJIOT, YMETh CMST4YaTb KOH(JIMKTHBIE
CUTYalluy;

MPK 05 pa3BepHyTO U JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAHUEM
A3BIKOBBIX CPEICTB;

MPK 08 mnpuHMMAarTh LEIM COBMECTHOM JESATEIBHOCTH, OPIaHWU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS II0 €€ JOCTWKEHHIO: COCTaBJIAThH IUIAH JCWCTBHM,
pacrpenensTb pojd C YYeTOM MHEHHMH YYaCTHHUKOB, OOCYXIaThb pe3yJIbTaTbl
COBMECTHOM pabOoThI;

VHUBEPCANIbHBIX PecyNAMUBHBIX OeUCTNEULL:

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

MPP 05 penate OCO3HaHHBIA BBIOOpP, AapryMEHTHUPOBAaTH €ro, OpaTh
OTBETCTBEHHOCTH 34 PEIICHHUE;

MPP 06 oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTte OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B
JESATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

MPP 11 yMeTh OLIeHUBAaTh PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 110 UX
CHIKEHHIO;

MPP 16 conuaipHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH
OTHOUIECHUS C APYTMMH JIFOJbMH, 3a00TUTHCSI, TPOSIBIISITH UHTEPEC U pa3pelaTh
KOH(JIUKTHI,

MPP 18 npuHMMare MOTHMBBI U apryMEHTHl JPYIMX JIIOJCA NpHU aHAIIM3E
PE3YJIBTATOB IEATENBHOCTH;

MPP 19 npuznaBath CBO€ IPABO U MPABO APYTHX JItOJIEH Ha OLIMOKH;

npeomMemHulX:

I[IP6 06 BrageHue OCHOBHBIMU  METOJAAaMH  HAy4YHOrO  IO3HAHUA,
UCIOJIb3yeMbIMU B (U3HUKE: TPOBOJUTH MPSMbIE M KOCBEHHbIE H3MEpPEHUs
(U3MUEeCKUX BEJIWYWH, BBHIOMpass ONTHUMAIbHBIA CHOCOO U3MEpEeHUus |
HCIIOJNIb3Ysl U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHMI, IPOBOJINUTH
UCCJIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUECKHX BEJIMYMH C HCIHOJIb30BAHUEM
OpSIMBIX  M3MEPEHUN, OOBSICHATh TOJYYEHHBIE pPE3YyJbTaThl, HCIOIb3Ys
(¢usznyeckue TEOpPHUM, 3aKOHbI M TOHSATHUS, W JelaTh BBIBOJABI; COOMIONATH
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nmpaBuia O€30MacHOro0 Tpyda MPH TPOBEISCHWM WCCICAOBAHMA B paMKax
y4eOHOTr0 OJKCIIEpUMEHTa U Y4YeOHO-HCCIEeN0BATENbCKOW JIEATETbHOCTH C
UCIOJIb30BAaHUEM IU(PPOBBIX HM3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOIO
o0opynoBaHusi; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAaX MOIYYEHUs
Hay4HBIX aCTPOHOMUYECKUX 3HAHUI;

I[IP6 07 cdhopMHUPOBaHHOCT, YMEHHUS pelIaTh pacyeTHbIC 3a7auyd C SIBHO
3alaHHOM  (PU3MYECKON MOJENbIO, UCHOJb3Yys (U3UYECKUE 3aKOHBI MU
MPUHITUIIBEI, HAa OCHOBE aHalM3a YCJIOBHS 3aaddl BBIOWPATh (PU3HUECKYIO
MOJICITb, BBIICTATH (PU3UYECKUE BEITMYUHBI H (DOPMYJITBI, HEOOXOAUMBIC IS €€
pelIeHus, TPOBOJUTH pPACYEThl W OILICHUBATH PEATbHOCTh MMOJTYYEHHOTO
3HAYCHUS (PU3MUECKON BEIMYMHBI, peIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHHM C OINOpOM Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

[1P6 10 oBnajsienne ymeHUsIMUA pabOTaTh B TPYIITIE C BHITOJHEHUEM Pa3IMYHbIX
COIIMAIBHBIX  pOJIeH, IUIAHUPOBaTh  paboTy TPYMNIbl, paldOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJApPTHBIX CHUTYallUsX, aJIEKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEHICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

I[Py 07 cdopMupoBaHHOCT, YMEHHH HCCIEIOBaTh W aHAJIM3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITENIbHBIE HMCCJIEAOBAHUS B PEAIbHBIX W JIAOOPATOPHBIX YCIOBHUSIX,
YUTATh U aHAJIU3UPOBATHh XapPaKTEPUCTUKU TPUOOPOB U YCTPOMCTB, OOBICHATH
MIPUHLIUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJIaX MOJTYUYCHHS] HAyUHBIX
ACTPOHOMHMYECKMX  3HAHUW;  BJIQJCHUE  yMEHUSIMH  CaMOCTOSITEIIbHO
dbopmynIupoBaTh 1eJb MCCIeAOBaHUS (TIPOEKTA), BBIJBUTATh THUIIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJATalOMMX (U3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX HKCHEPHUMEHTAJIbHBIMU CPEJICTBAMU; IUIAHUPOBATH U
IPOBOIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBAaTh W aHAJIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPeaesTh
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

[Py 09 cdhopmMupoBaHHOCTH YMEHHsI pEIIaTh pPACUETHBIE 3a/ladyd C SIBHO
3aJIaHHOW W HESIBHO 3aJ]JaHHOM (pM3MUYECKOW MOJEINIbI0: HA OCHOBAaHUU aHAN3a
yCJIOBUSI BBIOMpATh (hPU3NUECKUE MOJICTH, OTBEUAIOIIME TPEOOBAHUSIM 3aauH,
IPUMEHSITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3UIECKUX
TEOpPUN TMpPU HCMOJb30BAHUM MATEMATHYECKUX METOJOB pEIICHUs 3ajad,
POBOJUTh pacyeThl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yJbTaToB; pelniaTh KadyeCTBEHHBIC 3ajauyd, TpeOyrolue MNpUMEHEHUS
3HAHWI U3 Pa3HBIX Pa3J/IeJIOB IMIKOJLHOTO Kypca (DU3UKH, a TaKKe UHTETPAINH
3HAHUW M3 JAPYrUX MPEIMETOB E€CTECTBEHHOHAYYHOrO IIHMKJA: BBICTPAMBATH
JOTHUYECKYIO LEMOYKY PacCyXJACHUH C OMNOpOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBIICHMUS;



— [IPy 12 oBrnageHue OpraHM3allMOHHBIMM M I103HABATEJIIbHBIMA YMEHUSMU
CaMOCTOSTENIHOTO MPUOOPETEHUs] HOBBIX 3HAHWM B TMPOIECCE BBHIMOJHEHUS
OPOEKTHBIX M Y4YEOHO-HUCCNEAOBATEIbCKUX padoT, yMEHUsIMU paboTaTh B
IpyIIE C BBIMOJHEHUEM PA3IMYHBIX COIMANBHBIX POJICH, IIJIAHUPOBATH PabOTy
IPYIIbL, PAaUUOHAIBHO PACHOPEACNATh ACATEIbHOCT B HECTAHIAPTHBIX
CUTyalusaX, aJcKBaTHO OLIEHUBATh BKJAJ KaXXJIOT0 U3 YYACTHHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMon MpoOJIeMBI;

3n1emenmos OK u IIK:

— OK O0l. BeiOuparb cmocoObsl pemeHus 3aAad  NpoQecCHOHATbHON
NEeATENbHOCTH IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCHCTBOBATH W padOTaTh B KOJUJICKTHBE U
KOMAaHJIE;

— [IK 1.2. IIpoBOANTH MOHTAK MPOMBIIIIEHHOTO 000PYI0BaHUs B COOTBETCTBUHU
C TEXHUYECKOU TOKYMEHTAIUEH.

[lenpt0o gaHHOTO TMOCOOWS SIBJIIETCA OKAa3aHME IIOMOINb OOyJaronuMmcsi B
MOJITOTOBKE M BBITIOJTHEHUH JJa00PAaTOPHBIX M MPAKTHICCKUX PadOT.

[Tocobue comepKUT omnucaHue JabOpPaTOPHBIX U MPAKTUYECKUX PadoT,
MIPElyCMOTPEHHBIX pabouell mporpaMMoi Jisi CHENUATBHOCTEH TEXHOJOTHYECKOTO
npodunst. Kaxnas paborta cofaepKuT. HOMep pabOThl, Ha3BaHWE W I1€Jdb PabOTHI,
dbopmupyeMble B TMpOIECCe BBHIMOJHEHUS pabOThl 3HAHUS WU YMEHHUS, KpaTKue
TEOPETHUYECKUE CBEACHUA, TepeYeHb HEO00XOaUMOro O00OpyAOBaHUs, TOPSIOK
MpOBEICHUsT palOoThl, TaOIUIBI, TpadUKH, KOHTPOJIbHBIE BOIpPOCHL. Jljisg Oosbliei
4ETKOCTHU TIOPSIOK MPOBEICHUST PaOOTHI JaH B BUAE OTACIbHBIX ITYHKTOB, B KOKIOM U3
KOTOPBIX MpeJiaracTcsl MpoiesiaTh OJIHY BIOJHE ONPEACIIEHHYIO OTepPalUIO.

[TpoBOaUTE JIabOpaTOPHBIE U MPAKTUUYECKUE 3aHATUS 11€JIECO00PA3HO B MOPSIKE
M3YYCHHUS TIPOTPaMMHOTO MaTepHraia.

B xone maGoparopHoit pabOThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUiia IO
TEXHHUKE 0€30MacCHOCTH, KOTOPhIE YKa3aHbl B JAHHOM ITOCOOHH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Neni/m Tema padoTsI Koa-so
4acoB
1 HccnenoBanve NBUKEHUS TENA MO AEUCTBUEM ITOCTOSTHHOM 2
CHJIBL.
2 N3yuenue coxpaHeHUs: MEXaHUYECKOM SHEPTUU TpU 2
JIBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.
3 N3mepenre BIa)KHOCTH BO3yXa. 2
4 N3mepenne moBepXHOCTHOTO HATSKEHUSI AKUIKOCTH. 2
5 N3yuenune 3axkona Oma Jy1sl yuacTKa LEenu Ipu 2
MOCJIEIOBATEIbHOM COEIMHEHUHU MTPOBOTHUKOB.
6 N3yuenne 3akoHa OMa 7151 y4acTKa LENH IpHU NapajuieIbHOM 2
COEMHEHUHU TPOBOIHUKOB.
7 Onpenenenne O/1C 1 BHYTPEHHETO COPOTHUBIICHUS 2
UCTOYHUKA HAIIPSIKEHUS.
8 Ornpezenenne TeMIepaTypbl HUTH JIaMITbl HAKAJIMBAHUS U 2
MOIIIHOCTH, TOTPEOJIIEMON JTaMIION
9 N3yueHue sSBIICHUS 3JIEKTPOMAarHUTHON UHIYKIMH. 2
10 N3yuyenue 3aBUCUMOCTH Neproia KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.
11 N3yuenune untepdepeHIinm cBeTa. 2
12 N3yuenune nudpakiuu cBera. 2
IlepeyeHb npakTHYECKUX padoT
KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 EMKOCTHOE CONpOTHBIEHHS B LIETH EPEMEHHOTO TOKA. 2
2 NHayKkTUBHOE COMTPOTUBIICHUS B IIEMU MTEPEMEHHOTO TOKA. 2




3. TpebdoBanus Kk opopmiaeHHI0 0THETA

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

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBO/I;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu oueHuBaHus J1alopaTopHO# padoThI
Ne Kpurepuu «5» «4» «3» «2»
n/n OLICHKH (oTsIMYHO) (xopouo) (ynoBJaerB.) | (HeyaoBJI.)
1. | Cpok BemmonHeHus: | B cpoxk B cpok B cpok [Tozxe
3a/1aHus CpoKa
2. | KauectBO AkkypatHo, | AkkypatHo, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThl B TETpaIU CTapaHus
3. | KauectBO KauectBenno | HexauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpadukoB, Tabnui, | 6e3 ommOoK) | ¢ OIIMOKAMM)
PUCYHKOB
4. | KauectBO KauectBenno | HekauectBernno | HeGpesxHo He
odopmiteHus BBITIOJIHEHBI
pelIeHu
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u [TonHsbIit, [lonnsrii, ¢ Henonneiit, ¢ | He cnenan
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMHU
OITMOKaMHU
6. | OTBeTHl HA 100% 80% 50% Menee 40%
BOMPOCHI (00bEM)
7. | KauectBo oTtBeTOB | IlOMHEIH, ITonnerii, ¢ Hemnonneiit, ¢ | C rpyOsiMu
Ha BOTIIPOCHI TPaMOTHBIM | HEOOIBIITUMU omuOKaMu omuOKaMu
omuoOKaMu
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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 ONBITOB HE JONMyCKaTh NPENEIbHBIX HArpy30K HW3MEPHUTEIbHBIX
puOOpOB.
5. Ilpm mOATOTOBKE K OIBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaTtbes W HE HAKIOHITHCS K BPAIIAFOIIAMCS
YacTsIM 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 M OCTOPOYKHO, YTOOBI IPEIOTBPATUTH TIOPE3HI;
® HE HCITOJIB30BaTh MIPUOOPHI C OCTPHIMU TPAHSIMHU, WU 3aKPHIBATH UX CKOTUEM;
® [IpU MPOBEACHUH OMBITOB CTCKJISHHBIC COCYABI 3aKPCIUIATh B JIAIIKE IITATHBA
OCTOPO’KHO;
® [1pu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABWIBHO MOJOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMadMBaTh BOJOW WU
TJIAIIEPUHOM;
® BCTaBISISA CTEKISHHYIO TPYOKYy B MPOOKY, TOCICTHIOK HYKHO OXBAaTHTh, a HE
yOUpaTh B JIAJIOHB;
® HEJb3sl WCIOJIb30BaTh CTEKIISTHHYIO MOCYIy, UMCIOIIYI0 XOTS OBl HEOOJBIIHE
TPEIIUHBI;
® [IpU MOIKE MOCY/IbI HEOOXOAUMO MMOMHUTH, YTO CTEKJIO 00JIa1aeT XPYIKOCTHIO,
JIETKO JIOMAeTCs W TPECKaeTCs TpH yAapax WM PEe3KOM HW3MCHCHHH
TEeMITepaTyphl;
® eciau HWMeeTcs XOTs Obl HeOombImas yrpo3a paspbiBa COCyda, CIETyeT
00s13aTEIHPHO OTPAIUTh BCIO YCTAaHOBKY 3alIUTHBIM 3KPAaHOM W3 OPTCTEKIIA,
HamOoJiee OmMacHble YYACTKM — METAUNIMYEeCKOW CeTKoW, a paboraTh B
MPEIOXPAHUTEIBHBIX OYKaX.
8. [IpaBuia paboTHI ¢ HATPETHIM 00OPYIOBAHUEM:
® COCYJl C TOpSYEH KUIKOCTHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKOH 10 TEX
IOp, TIOKa OH HE OCTBIHET;
® [IepeHOCS TMPUOOPHI C TOPSYCH JKUIKOCTHIO, ClAeAyeT OpaTh WX pyKaMmw,
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 TMPOOUPKU WIIM 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
MIPOYHOMN M30NIALNEN 6€3 BUANMBIX TIOBPEKICHUH;

u30eratb IepeceueHus MPOBOAOB MpHU COOpPKE JIEKTPUUYECKOM IIenu, He
UCIIOJIb30BaTh MPOBOJAHUKUA C M3HONICHHOW U30JSIUMEd M BBIKIIOYATENN
OTKPBITOTO TUNA (MpY HANpsiKEHUU BhIie 42 B);

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

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

HE TMPHUKACAThCA K HAXOJIMIMMCS TIOJ HANpSKEHHEM JJIEMEHTaM eIy,
JTUIIEHHBIMUA U30JISLINY;

HE MPOM3BOAMT IEPECOCAUMHEHUH B LM U CMEHY MpEeAOXpaHUTENed 10
OTKJIFOUEHUS] UCTOYHUKA AIEKTPONUTAHNUSA, & B LEISX DJIEKTPUIESCKUX MAIIHH U
710 TIOJTHOM OCTAHOBKH SIKOPSI HJIM pOTOpa MAILIUHBL,

HE TMpPHUKAcaThCsl K KOPIYCY CTAllMOHAPHOTO JJEKTPOOOOpYAOBaHUS M K
3a)KUMaM JIa)Ke OTKIIFOUEHHBIX KOHIEHCATOPOB;

MOJIb30BAThHCS AJIEKTPOUHCTPYMEHTAMU C U30JIUPYIOIIUMHU PYUKaMU;

Ul TIPUCOEIMHEHUS] MOTpeOUTENel K CEeTH MPUMEHSTh IITENCEIbHbIE
COCTUHCHHS, MOJIb30BATHCS pO3eTKamu, THE3TAMH, 3KUMaMH,
BBIKJTFOYATEIISIMU C HE BBICTYNAIOIIMMHI KOHTAKTHBIMH IOBEPXHOCTSIMH;
AIIEKTpOHArpeBaTeNbHbIe TPHUOOPHI  CIEIyeT BKIOYaTh TOJIBKO B CETh
YKa3aHHOTO B HMX MAaCMOpTe HANPSHKCHHS, TIATENBHO CJels MPU ITOM 3a
UCIPAaBHOCTBIO COETUHUTENbHBIX IPOBOIOB U MIIOTHOCTHIO KOHTAKTOB;

HEJIb3sl TEPEHOCUTh DSJIEKTPOHArpeBaTeNbHble TMPUOOPHI BO BKIIOUEHHOM
COCTOSIHUH;

nepen dKCIuTyaTaluell HarpeBaTelIbHbIX MPUOOPOB HYXKHO yOpaTh ¢ pabouero
MeCTa JIETKOBOCIIJIAMEHSIFOIIMECS MaTEPHAIbl U TOPIOYHE KHUIAKOCTH;

Ha MJIUTKU C OTKPBITON CIIUPATIBbI0 HE CTOUT CTaBUTHh METAINTMUECKYIO TIOCYY,
TaK KaKk BO3MOXXHO KOPOTKOE 3aMblKaHHE Mpu AePopManuul CHHUpaIH; s
MOJIy4YeHHUs1 Tropsyedl BOJbl Oe30MacHee TMOJIb30BAThCS ANEKTPUUECKUM
YalHUKOM;

O0OHapyX1B HEHUCIIPABHOCTh B AIEKTPUUYECKOM YCTPOMCTBE, HAXOAAIIEMCS MO
HaTNpsHKEHUEM, HEMEJICHHO OTKJIIOYUTh UCTOYHHUK 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 JIOMMYCKATh MOJIOMKUA TEPMOMETPA;
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® [IpU CIy4YalHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOAMMO HEMEJIEHHO
cooOImuUTs 00 HTOM HpenoAaBaTeNl0 W NOKUHYTh momeleHue. Henbss
coOupaTh PTYTh pyKaMHu.

6. JABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Ne 1

Hazeanue naoopamopnoii paoomwt. «Hccienopanme JABUKEHUSI Tejaa IO/

AefiCTBHEM MOCTOSTHHOM CHJIBDY.

Ilenv pabomwi: ucclienoBaTh JIBUKEHUE Tejla IMOJ JACHUCTBUEM CHII YOPYTOCTH U
TPEHUSL.
Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.
PesyabTarhi:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):

— TIK 1.2. IlpoBoaNTh MOHTaX MPOMBIIIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU

C TEXHHUYECKOW IOKYMEHTAIUEW;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIPG 06, ITP6 07, I1P6 10;

— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okoHuanuu pabomuvl oOyuarowulicsi 00jdceH YMems. TUIAHUPOBATH M
BBITIOJIHATh HM3MEPEHUS PA3IMYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (IMHAMOMETP,
U3MEpHUTENbHAs  JIMHEWKa), OOBACHATh HaONIOaeMble  SIBJICHUSA, IPOU3BOJIUTH
MaTEeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTOpHas  (usnueckas BeIWYWHA, SIBISIONIASCA  MEpOM
MHTEHCUBHOCTU BO3JIEUCTBHUSA, OKAa3bIBAEMOIO HAa JAHHYIO YacCTHIy CO CTOPOHBI
IPYTUX TEN WIH MOJIEH.

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

Cuita Kak BEKTOpHAs BEJIMYMHA XapaKTepU3yeTCs MOJYJIEM, HalpaBJICHUEM U
«TOUYKOW» TPUIOKEeHUs Cuibl. [IpuiiokeHHass K MacCUBHOMY TeJIy CHUJa SIBISETCS
MIPUYMHON M3MEHEHUS €ro CKOPOCTH HMUIM BOSHUKHOBEHHUS B HEM nedopmaruii. Cuma
TPEHUSI U CUJIa YIIPYTOCTH BBI3bIBAIOT TAKUE N3MEHEHUSI.

Cuna mpenus — CWIa, BO3HHUKAIOIIAs IIPU OTHOCUTEIBLHOM JBHIKCHUU
TBEPABIX TEA W MPOTUBOJACHCTBYIOIIAsE ATOMY ABWKEHUIO. Cuia TpPEeHUS HMEET
ANEKTPOMArHUTHYIO  OPUPOIY,  SBISASICH  MaKpPOCKONMYECKUM  MPOSIBICHHEM
MEXMOJICKYJIIPHOTO  B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
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AIIEKTPUYECKUX 3aps/ioB, KOTOPHIMU O0O0JaJal0T YacTHUIbl, BXOJAIIME B COCTaB
aToMOB. BekTop cuiibl TpeHUs HaIpaBjieH MPOTUBOMOJIOKHO BEKTOPY CKOPOCTH.
Paznuuarot nBa BUia CUJI TPEHUSA:
1) TpeHue npu Cyxux MOBEPXHOCTSAX TBEPBIX TEI;
2) TpeHue 0 KUJIKOCTh UM ra3.
[lepBbIil BUJ HA3BIBAIOT CYyXUM TpEeHHEM (CHJIa TPEHUsS IOKOs, CUja TPEHHs
CKOJIBKCHHUSI, CHJIa TPEHUS KaUeHUs1), a BTOPOU — BSI3KMM TPEHUEM.
Cuna, BO3HMKarOU[ash Ha TPaHULE CONPUKOCHOBEHHSA TEJI MHPU OTCYTCTBHH
OTHOCUTEJILHOT'O IBM)KEHUS TEJI, HA3bIBACTCS CUTOU MPEHUsl NOKOSL.,
Cuna TpeHus MOKOSA paBHA MO MOJYJIO BHEIIHEH

CHIIC, HaHpaBHeHHOﬁ 110 KacaTeHBHOﬁ K HOBerHOCTI/I - rff’g’/‘:/ - F
COHpI/IKOCHOBeHI/Iﬂ TCI1, H HpOTHBOHOHO)KHa Cﬁ 110 ffﬂ "///2?_’;/ | pe—
. | i p— B i —

HATPABJICHHIO: Fop =8

Cuna mpenus CKOMbJCEeHUs BO3ZHUKAET IIPH CKOJNBKEHHH OJHOTO Tena
OTHOCHTENBHO Jpyroro. Cujia TpeHUs CKOJbKEHMs HalpaBieHa MPOTHUBOMOJIOMKHO
CKOPOCTH JIBUKEHHUs Tena. Moyib CUIIbI TPEHHS CKOJIBKEHHUS MOYTH HE 3aBHCHUT OT
CKOPOCTH JBIDKEHHS U TPHONH3NTENHFHO pPaBeH MAKCHMAIBHOMY 3HAYEHHIO CHITBI
TPEHUS TTOKOS.

Cuna mpenus Kayenus HANpaBieHA IPOTUBOIOJIOKHO CKOPOCTH BIKEHHS
tena. Cuna TpeHMs KaueHHS BO MHOTO pa3 MEHBIIE CHIBI TPEHHS CKOJIbKEHHS.
[To’TOMy B TEXHHMKE JUII YMEHBIIEHHS CHJI TPEHHS TPHMEHAIOT KOleca M
IIAPHKOTIO ITATTHAKH.

Cuna ynmpyeocmu — cuila, BO3HUKawmoIlas 0pu jAepopMalud Tejla U
NPOTUBOJEUCTBYIOMIAsE ~ 3TOW  nedopmanuu. Cunma  ymnpyroctu  UMeEeT
AJIEKTPOMArHUTHYIO IIPUPOLY, SIBJISISICH
MAaKpPOCKOIIMYECKUM TMPOSIBIICHUEM  MEXMOJIEKYIJISIPHOTO N
B3aMMOJICHCTBHUS. Cuna  ynpyrocrtu HaIpasJiCHA
IIPOTUBOIIOJIOKHO CMEILIEHHUIO, MEPIIEHAUKYJISIPHO
ITIOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIIPaBJICHUIO CMEIICHUS MOJIEKYI.

Cwily ynpyroctv, BO3HHMKAIOUIYKO B peE3yJIbTaTe
nedopmalii ONopbl U ACHCTBYIONIYIO HA TENO, HA3bIBAIOT
CUIOU peaxyuu Onopbwl.

[Io Tperbemy 3axkoHy HblOTOHA cuia 1aBleHUS U CHJIa PEAKIHUH ONOPHI PABHBI

110 MOAYJIXO U IPOTHUBOIIOJIOKHBI 110 HAIPABIICHUIO: F=-N
Mopyib MakCUManbHOM CUJIBI TPEHUS MOKOSI MPOMOPUUOHAJTIEH CUJIE PEAKLINU

OIIOPBI: F’“"Fm“ i

I'peueckoit OykBoit “ 0603HaueH KO>(PPUIUEHT NPOHOPLHOHATLHOCTH,
Ha3bIBaAEMbIN KOI(DPHUITUESHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUS CKOJBXKEHHS, KaK M MOAYJIb MaKCHUMAaJbHOM CHJIbI

R, =N
TPECHUS ITOKOs, MPONOPIIMOHAJICH MOAYJIIO CUJIBI pCaKIIMU OMOPhI: ™ A
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Koadduinuent TpeHus CKoIbKeHUs — KO3()(UIHUEHT MpOonopLUUuOHATBEHOCTU
MEXIY CHJIOM TpPEHUS CKOJBKEHUS M CHIOM HOPMAaIbHOW PEaKIMU OIOpHI, IO
KOTOPOIl CKOJIB3UT JAHHOE TEJIO0 B 3aKOHE CYXOI'0 TPEHHUSI.

3HavyeHrne Kod(h(UIMEHTa TPEHHUsI CKOJIBXKEHHUS 3aBUCUT OT Marepuala
TPYIIUXCS APYT O ApyTra Tl U KayecTBa 00pabOTKH WX MOBEPXHOCTEH.

Kak mpasmno, # < 1, W oMb 08 TIIaAKUX M COBEPIIEHHO YHCTBIX
noBepXHOCTel MeTamios # > 1.

XOJA PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUA:

1. PaccMOTpeTh IIKaJIbl U3MEPUTENBHBIX MTPUOOPOB, OMPEIETUTH LICHY JCICHUS.

2. llpoBepuTh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€J, JJs JTOr0 TMOJOXKUTh OpYyCOK Ha TOPU30HTAIBHO
pPacHoJIOKEHHYIO JOCKYy TIpaHbl0 C caMOW OOJBIION IUIOMIAJbI0 TOBEPXHOCTH.
[IpukpenuB K OpycKy AMHAMOMETp, IUIABHO YBEIUYMBATH CHUILYy, HAMNPABICHHYIO
BJIOJIb TOBEPXHOCTH JOCKH, M 3aMETHUTh MAKCUMAaJbHOE 3HAYECHHE CHJIBI TPEHMS
MOKOS. 3aTeM MOCTAaBUTh TOT K€ OpPYCOK Ha JPYTryl0 I'paHb C MEHBIIEH IUIOIIAJIbIO
IIOBEPXHOCTU ¥ BHOBb U3MEPUTH MAKCUMAJIbHOE 3HAYEHUE CUJIbI TPEHHUS MOKOSI.

\\\‘Q

B

3. TloBTOpuMB Takue >k€ HU3MEPEHHs] MPU PABHOMEPHOM JIBIDKCHHH Opycka I10
MOBEPXHOCTU JOCKH, OMPENEIUTh BEIUYMHY CUJIbI TPEHUS CKOJBKECHHS, a TaKXKe
3aBUCHT JIA 3Ta CWJIA OT TUIONIA/IM MIOBEPXHOCTU COTPUKOCHOBEHHUS TEJL.

4. TlpuBecTu OpyCOK B YCKOPEHHOE JBIKEHUE, NEHCTBYS Ha HETO CUJIOW, OOJbIIen
MOJYJISl CUJIBI TPEHHS CKOJIbKEeHUSI. I3MEpPUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. Msmeputh maccy Opycka.

6. [To momy4yeHHBIM TaHHBIM BBIUMCIUTH MOTYJbh MaKCUMAJIbHOTO YCKOPEHUS OpycKa

Fynp B Fmp _

m

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

8. IloctaBuTh Ha MepBBIA OPYCOK BTOPOM TakoH e, YBEIWYUB TEM CaMbIM CHUITY,
NEePHEHANKYIISIPHYIO IOBEPXHOCTH CONMTPUKOCHOBEHUS TeJa U CTOoJIa (Cujia JaBiICHUS).
N3mepuTh MakCUMalIbHYIO CHIIy TpeHUsi TMokos. Omnpenenutb 3aBUCUT JIU
MaKCUMaJbHOE 3HAU€HHE MOYJISl CUJIbl TPEHUS TIOKOS OT CUJIbI JABJICHUS.
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9. JlaHHbIE OMBITOB M PACYETOB 3aMKCATh B TAOIHILY:

Cunia
No E = Macca | Moayas | Kodppuuuent
3 R R Fymp, | P, | N, | Opycka | yckopeHus TPeHust
OIIBITA | nokos, CKOJIbIKEHHS1 5 i 2
H H H H| H| m,kr a, m/c CKOJIb’KEHHSA 1

10. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

UTo HA3bIBAIOT CUJION TPEHHS U CUJION YIIPYrocTu?

Kaxkune BHIbI CHIIBI TPEHUS pa3InyaroT?

Kax onpenenuTs cuily TpeHHsI CKOJIbKEHUA?

[lokazath Ha pPHUCYHKE HAIPABICHUE BCEX CHWJI JACHCTBYIOIIMX Ha TEINO,
HaxXOASUIETOCs HAa TOBEPXHOCTH CTOJIA.

5. Kakoe BnusiHue 0Ka3bIBA€T CUJia TPEHUSI HA Tema (MPUBECTH MPUMEPHI).

Hwnh e

JIABOPATOPHAS PABOTA Ne 2

Ha3zeanue naoopamopnoit padbomer: «V3ydyeHue COXpaHEHHS MeXaHHUYECKOH
JHEPIvHU MPH IBUKEHNH TeJIa MO/ AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH».
Ilens pabomwt: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.
Obopyoosanue: nuHamMoMeTp ¢ (PUKCATOPOM, IITATUB, U3MEPUTEIbHAS JTUHEHKA, 2
rpy3a mo 100 rp.
PesyabTarsbi:
Dopmupyemoie 9J1eMeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooepiicanue):
— TIK 1.2. IIlpoBoANTH MOHTaX MPOMBIIIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU
C TEXHUYECKOU JOKYMEHTAIIUEH;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:
— TIPG 06, ITP6 07, I1P6 10;
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— IIPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomer obyuaOWuULcs O00NJHCEH YMemb: IUIAHUPOBATh U
BBITIOJIHATh HM3MEPEHUS] Pa3IUYHBIMU HM3MEPUTENBHBIMU MPUOOpaMU (IMHAMOMETD,
U3MEpUTENbHAs JIMHEWKa), OOBACHATh HAONIO/AaeMbIe SIBJICHUS, IPOU3BOJIUTH
MaTeMaTUYeCKyt0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus
OHeprus — 310 Gu3MUecKas BeIMYMHA, XapaKTepU3yrollas ClIOCOOHOCTh Teja
coBepmiuTh padoty. O6o3nauenne — E. Egununa usmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.
B mexaHuke paccMaTpUBaIOTCSA CIEAYIOLIME BUIbI SHEPTUU:

m-z)2

1) xunetuueckas sueprusi: E = — rJI€ m — Macca Teia, U — CKOPOCTh Teda.

DTO 3HEprusi, KOTOPOu Teso 00J1ajaeT BCICICTBUE CBOETO IBUKEHUS.

2) nmoTeHIMaIbHas SHEPrus Tela, moAHsAToro Hax 3emueii: E=mgh, rme m — macca
Tena, g = 9,8 M/c? —yckopeHHe CBOOOJHOTO MajeHus, h — BBICOTa HaJ HYJIEBHIM
YPOBHEM.

OTol sHeprued Teao o0JagaeT BCIEJACTBHE CBOETO IOJOXKECHHUS OTHOCHTEIBHO
3emu.

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

[loTeHumanbHasi JHEPTUsl XapaKTEpPU3yeT B3aUMOJCHCTBYIOIIME Tela, a
KUHETUYEeCKasi YHEeprusi — ABWXKyIIMecs Tena. M moreHnuanpHas, 1 KUHETUYecKas
SHEPrusi M3MEHSIOTCS TOJBKO B pPE3yJbTaTe TaKOTO B3aUMOJCHCTBUSI TeJ, MpPU
KOTOPOM JICHCTBYIOIIIME Ha TeJla CHJIbl COBEPIIAIOT pabO0Ty, OTIMYHYIO OT HYJIS.

OmHuM #3 OCHOBHBIX 3aKOHOB MEXAHUKHU SIBJSIETCS 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTUH.

Ecnu HeCKOJIbKO TeJ B3aMMOJIEUCTBYIOT MEKTy COOOM TOJIBKO CHIIAMHU
TSATOTEHUS U CUJIaMHU YIIPYTOCTH U HUKAKWE BHEIIHUE CUJIbI HA HUX HE JEHCTBYIOT, TO
IIPH JTFOOBIX B3aUMOJICHCTBUAX TeJ paboTa CHJI yIIPYTOCTH WJIU CHJI TATOTCHHS paBHA

W3MEHEHHUIO TTOTEHITMAIbHON YHEPTUU TEJl, B3ITOMY C MPOTUBOIOI0KHBIM 3HAKOM:
A= _I:Epﬂ - Epl)

Bwmecte ¢ TeM no TeopemMe 0 KWHETHYECKOU PHEpTrun paboTa TeX K€ CUJI paBHA
M3MEHEHHUIO KHHETUYECKOW SHEPTUU:

A=Ey _E.i;l_

N3 cpaBHEHUs BbIllIE TPUBEJICHHBIX PABEHCTB BUIAHO, YTO H3MEHEHUE
KHHETHYECKOM DHEPrMM Tel B 3aMKHYTOW CHCTEME paBHO MO abCOTIOTHOMY
3HAQYEHUI0 U3MEHECHHIO MOTEHIIMATLHOW SHEPTHMH CUCTEMBI TE€JI U MPOTUBOMOJIOKHO

eMy TI0 3HaKy: EgmEy =~En "By Bt En = En T By

N3 3Toro cienyer, 4yTo CyMMa KHHETUYECKON M MOTEHIMAJIbHOW SHEPTUM TeEll,
COCTABJISIIOLIMX 3aMKHYTYIO CUCTEMY U B3aMMOJIEUCTBYIOIIMX MEXIy cO00M cuiiaMu
TATOTEHHUST W CUJAMH yIOPY TOCTH, OCTaeTCs IOCTOSHHOW. OTO YTBEPXKICHUE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS JHEPTUU B MEXaHUYECKUX IIpoLeccax.
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3axon coxpanenusi dHepeuu — TPHU JIOOBIX NPOLECCaX, MPOUCXOIAIIUX B
CUCTEME IIPH HEHU3MEHHBIX BHEIIHUX YCJIOBHSAX, €€ IIOJIHAsl DHEPIrus OCTaeTcs
IIOCTOSIHHOM.

CyMMa KHHETMYECKOW M NOTEHLIHAJIBHOM SHEPIMM TEJ HA3bIBACTCS IOJHOM
MEXaHUYECKON SHEPTUEH.

Jisi TIONIHOM MEXAaHWYECKOW JHEPTUMU 3aKOH COXPAHEHMS DJHEPIMM HMEET
CJIEIyIOIIEEe BBIPAKEHUE: MOJHAS MEXaHUUYECKasl SHEPIUsl 3aMKHYTOW CHUCTEMBI TEl,
B3aMMOJICHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

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

3aKOH COXpaHEHMs SHEPTUU PaCKpbIBaeT (HU3MUECKUNA CMBICT IOHATUS PAOOTHI.

Pabora cua TATOTEHWS W CHJI YOPYrOCTH, C OJHOM CTOpDOHBI, paBHA
YBEIUYEHUIO KUHETUYECKOM OHHEPIUM, a C APYrol CTOPOHBI, — YMEHBIICHUIO
IIOTEHLIUAJIBHON DHEPIUU TeJ.

CnenoBatenbHO, paboTa paBHA 3HEPTUH, NPEBPATUBIIECIHCS U3 OJHOTO BUAA B
JIPYTOM.

3aKOH COXpaHEHUs IOJIHOM MEXaHUYECKOW 3HEPrUH B IIPOILECCAX C YyYACTHEM
CUJI YNPYIOCTH W TPABUTALMOHHBIX CHJI SIBIIIETCS OAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKH. 3HAHHWE ITOrO 3aKOHA YIPOIIAET PEHNIEHWE MHOTHMX 3a1a4, MMEIOIIUX
00JIBIIOE 3HAYEHHE B MPAKTUUECKOU KU3HH.

MexaHnueckoe ABMKEHUE HUKOTJa HE UCUe3aeT O0eCcClIeIHO U HUKOI/Ia OHO He
BO3HHMKAET caMo co0oil. Bo BpeMst TOpMOKE€HHSI aBTOMOOMIISI MPOU30IIIO HAarPEBAHKE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIS U acdanbTa. CiaeaoBaTesibHO, B pe3yibTaTe
JACHCTBUSL CHJI TPEHUS KUHETHYeCKas »JHEprusi aBTOMOOWISI HE Hucuesna, a
IIPEBPATUIIACH BO BHYTPEHHIOK YHEPIUIO TEINIOBOIO JIBUKEHUS MOJIEKYIL.

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

IIOCKOJIBKY CHJIBI TPEHUSI UCKIIIOYUTH MOJHOCTBIO HE BO3MOXKHO, TO M 3aKOH
COXPAaHEHUSI MEXAaHWYECKOW DJHEPIMM BBINOJHAECTCS B PEANBbHBIX CUCTEMax JHUUIb
NpUOIMKEHHO NP YCIOBHUHU, YTO CHJIbI TPEHHSI MAJIbl U UMH MOXHO MTPEeHEeOpeyb.

X0/ PABOTBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:

1. OnpenenuTs UEHy ACNCHUS JUHAMOMETPA U U3MEPUTEIbHOMN JIMHEHKH.

2. 3aKpenuTh AMHAMOMETP Ha IITaTUBE.

3. YcraHoBUTH (UKCATOP Yy OrpaHUYMUTENBHON CKOOBI, PacTIHYTh MPYXHUHY C
cwioit = 3,3 H, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.

4. I3MepuTh TMHEUKOMN JVINHY NIPYKUHBI X1.

5. [IpukpenuTs rpy3bl, MIOAHATH UX TaK, YTOOBI yKa3aTelb TUHAMOMETpPA BEPHYJICS
Ha HOJIb, OTILYCTUTb I'PY3bl, U3MEPUTH MAKCUMAJIbHYIO CUJTYy YIIPYTOCTH.

6. I3MepuTth JyIMHY NPY>KUHBI, IPU MPUKPETUIEHHBIX TPYy3ax X2.
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/. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS

npyXuHbl. U3MEpUTH CUITy yIPYTOCTH NPY>KHUHBI.

8. OnpenenuTs yAIuHEHUE IPYKUHBI AX = X2 — X1.

9. Onpenenuts epemMenieHrne rpy3os h = Ax.

10. Ompenenuth H3MEHEHUE MNOTEHIMAJIBHONW HHEPrUUM IMpPYKUHBI Tpu €€
F

pactsbkeHuu o gpopmyne AE,, = 7’“

11. OnpenenuTth H3MEHEHHE MOTECHIIMAILHON YHEPTUH IPY30B MPH UX MEPEMEIICHHN
no ¢popmyne AE,,=mgh.

12. Pe3ynbTaThl BCEX M3MEPCHUI M BBIYMCICHHI 3aMCATh B TAOJUILY:

2 . ° ) N3menenne
< i~ JAJnHa NPYKUHBI gé E% Euf NMOTEHIHAJbHOM
= > z 3 2<l=gz JHEPruHu
= [T o = -} = C =
= = d.) e = = -
~ s - = . = . =~ Ec =>>= = & <
- o £ ®oox = o Fo= = = % 5 2|0 % §=§ o 8§ g
z ~ cS sl =g o] X2 2 = B 2 %EQ( ol
= ® o= QSR >’§' O K - = 2.
=3 =3 = = = 2

13. CpaBHHTH pe3yabTaThl U3BMEPEHUI U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BUIbI HEPTUH CYLIECTBYIOT B MEXaHUKE?

2. UTo Ha3bIBaeTCs MOJTHOM MEXaHUYECKON dHEpTrUuei?

3. ChopmynupoBaTh 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH.

4. TTpu KaKOM yCIIOBUHU BBITIOJTHSIETCS] 3aKOH COXPAHEHUS SHEPTUH B peabHBIX
CHUCTEMAX U Mouemy?

JIABOPATOPHAS PABOTA Ne 3

Ha3zeanue naovopamopnoit pabomul: «A3mepeHue BJIAKHOCTH BO3AyXay.

Ilenv padomowr: HAyYUTHCSI OMNBITHBIM NYTEM ONPENEISITh OTHOCUTEIBHYIO
BJIQXXHOCTb BO3/1yXa.

Ooopyoosanue: TEPMOMETpP, BOJA WM JAUATUIOBBIM 3QUp, TMCUXPOMETP,
0apoTEpPMOTUTPOMETP, ICUXOMETPUYECKAs TAOIUIA.

PesyabTarthl:

Dopmupyemoie J/1eMeEeHM bl IIK (npogpeccuonanvno-opueHmuposannoe

cooepicanue):

— TIK 1.2. IlpoBoanTs MOHTaX TMPOMBIIIEHHOTO 000PY/I0BaHUSI B COOTBETCTBUU
C TEXHUYECKOU JOKYMEHTAIIUEH;
MemanpeomemHule:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHuule:
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— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomwsl obyuaowulics O00adCeH YMems: TUIAHUPOBATh U
BBITIOJIHATh OKCIIEPUMEHTHI C TIOMOIIBIO PA3MUYHBIX HW3MEPHUTEIBHBIX TPUOOPOB
(mcuxpomerp, GApPOTEPMOTUTPOMETP), TOIH30BATHCS MCUXOMETPUICCKOM TaOJIHIIeH;
pemaTh 3aJa4dl Ha OMpPEICIICHUE OTHOCUTENFHOW BIAXXHOCTH BO3yXa, OOBSCHSTH
M3MEHEHUE arperaTHbIX COCTOSIHUI BEIIECTBA.

Teopus

B atmocdepe 3emnn Bcerna conepxkarcsa BoasHble napbl. VX coxepikaHue B
BO3/1yX€ XapaKTepu3yeTcs: aDCOIOTHON U OTHOCUTEIBHOMN BIaKHOCTBIO.

AGCONIOTHAs BIAXHOCTh (p,) ONpENENAeTcss MacCol BOAAHOTO mapa B 1 M3
BO3/yXa, T.€. INIOTHOCTBIO BOJSHOT'O Mapa.

AGCOIIOTHYIO BIaKHOCTh MOXKHO OIPEAEIIUTD 10 TEMIIEPATYPE — TEMIIEPATYPE,
Opy KOTOpPOH Tmap, HaXONAUIMHCS B BO3AyXe, CTAHOBUTCS HACHIIIEHHBIM.
TemnepaTypy TOUYKHM pOCHI OINpPEAEISAIOT C MOMOINBIO TUIPOMETpa, a 3aTeM II0
tabmune "/{agnenue HACLIWEHHBIX NAPOE U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax" HaXOAAT COOTBETCTBYIOLIYIO TEMIIEPAType TOUKH POCHI INIOTHOCTb.
HaiineHnHast IJIOTHOCTB U €CTh a0COIIOTHAS BIAKHOCTh OKPYKAIOIIETO BO3AYXa.

OTHOCHUTENbHASA BIAXHOCTh ¢ IOKAa3bIBAET, CKOJBKO IPOLIEHTOB COCTaBIISET
a0COJIIOTHAs BJIQXKHOCTb OT IUIOTHOCTU p, BOASIHOTO Iapa, HACBIIIAIOIIETO BO3AYX
IIpY JAHHOW TemIeparype:
P, ©100%
Y P,

X0 PABOTHBI

IIpogheccuonanvro-opuenmuposanmvie 3a0aHUsA:

1. PaccMoTpeTh ncuxpomeTp U 6apoTEepMOTUTPOMETP U ONIPEACIIUTD IIKATY JEICHUS
pruOOPOB.

Ienxpomerp: BapoTepMOTUTrPOMETP:

; . g
HUIKOE 050 bJsiconoe

2. TlpoBeputh HamW4Me BOABl B CTaKaHUYMKE TCHUXPOMETP U MPU HEOOXOAMMOCTH

JIOJIUTH €€.
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3. OnpenenuTs TEMIEPATYPY CYXOro TEPMOMETPA.

4. OnpenenuTh TEMIIEPATypy CMOYEHHOTO TEPMOMETDA.

5. OmpenenuTs OTHOCUTEIBHYIO BIQXHOCTh, TOJB3YAICh ICHXPOMETPUICCKON
TaOIUIIEH.

6. OnpenenuTh OTHOCUTEIHHYIO BIXXHOCTD MO 0apOTEPMOTHTPOMETPY.

7. Ucnonw3ys Tabmuiyy "“/lasneHue HACblUeHHbIX NAPO8 U UX NIOMHOCHMb NpPU
PA3IUYHbIX memnepamypax”, ONpeneanuTh MIOTHOCTh HACBIIIICHHOTO BOSHOTO IMapa
(ipu Temmiepatype ty).

_ P, %0
8. Onpenenuth aOCOMOTHYIO BIAXXHOCTD 110 hopMysie p = 100% °
0
9. Pe3ynbrarhl 3MEpeHUH 3amucaTh B TAOIHILY:
IToxa3zanue PasHocTth OTHOCHUTEIb- OtHocurtenn- | IL1oTHOCTL | AOCOJIOT-
TepMOMeTpa NMOKA3aHUI Has HAS BJAKHOCTH | HACBHIIIEH- | HAf BJIAXK-
CyXoro | cMoue | TEPMOMETPOB BJIAKHOCTh BO3/yXa 110 HOTO0 N1apa, | HOCTH p, ig
ti, °C | HHOTO At, °C BO31yXa 110 0apoTepMoOrur- PH’% "
tz, °C NMCHUXPOMETPY | poMeTpy ¢,% "
9%
10. CpaBHUTH pPe3yJIbTATHI U CIEIATh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

I. Yro Ha3piBaeTcs ucnapeHuem, koHjeHcamnuei? Ilouemy npu ucnapeHuu
TEeMIIEPATypa KUJIKOCTH IIOHMKAETCS?

2. Kako# map Ha3bpIBalOT HACBIIEHHBIM? Kak IepeBecT HEHACHIILICHHBIN Hap B
COCTOSIHUE HACBHILLECHUS?

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

4. Iloyemy mOKa3aHHs BIIAXKHOIO TEPMOMETPA TIICUXPOMETPA MEHBIIIE
MOKa3aHuii cyxoro tepmomeTpa? Ilpm KakoM yCIOBMM pa3HOCTh MOKAa3aHHIA
TepMOMETpa HauboIbIIas?

5. Cyxo# U BJIaKHBI TEPMOMETPHI TICUXPOMETpa MOKA3BIBAIOT OJHY U TY Ke
teMIiepatypy. KakoBa oTHOCHUTENIbHAS BIIa)KHOCTh BO3yXa?

6. Uto HazbiBatoT TOukoM pockl? [Ipu kakoii Temmneparype BhIIAAET poca, eCiu
JaBJICHHE BOJASIHOTO napa B Bo3ayxe 1706 Ila.

7. I[Touemy mocie »apKoro AHs poca ObIBaeT 6oJiee 0OubHA?

JIABOPATOPHAS PABOTA Ne 4

Haszeanue nadopamopuon pabomwi: «3mepeHne NOBEPXHOCTHOIO HATSIKEHMS
KUIKOCTH.

21




Ilenwv pabomur: HayuuTHCS ONPENETATH KOIPPHUIIMEHT MOBEPXHOCTHOTO HATKEHUS
pa3IMYHBIMU CIIOCOOAMU.

Oobopyoosanue: Becbl C pa3sHOBECaMH, IITAaTUB, IITAHTCHIUPKYJb, JMHEHKA
U3MEpUTENbHAsA, KoJi0a KOHMYECKas, CTaKaH, CTakaH ¢ BOJON, BOPOHKa
KOHycooOpa3Has uinu OropeTKa ¢ KpaHoM, TpyOKa pe3uHOBasi C KpPAaHOM U
CTCKJIIHHBIM HAKOHEYHHUKOM JHaMeTpoM 3—4 MM, cOoCyxd C BOJOW,
KanuJUIsipHas TpyOKa.

Pesyabrartsi:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe

cooepicanue):

— TIK 1.2. IIpoBoANTE MOHTaX MPOMBIILIEHHOTO 000OPY/I0BAHHS B COOTBETCTBUU

C TEXHUYECKOU JOKYMEHTAIINEH;

Memanpeomemmbwle:

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

- MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvr obyuaowulics 00dHCeH YMemb: IUIAHUPOBAaTh U
BBINIOJIHATh SKCHEPUMEHTBl 110 ONPEJEICHUIO MOBEPXHOCTHOIO HATSHDKEHHS BOJBI,
MPUMEHATh TMOJYYEHHbIE 3HAHUS N0 (QU3HKE I OOBSICHEHUS HAOIIOJAEMBbIX
ABJICHUI, MPOU3BOJUTH MAaTEMaTHYECKyI0 OOpabOTKy MOJYyYEHHBIX pPE3yJIbTaTOB
AKCIIEPUMEHTA U MOTPEUTHOCTEN U3MEPEHUS.

Teopus

Monekyapl TTOBEPXHOCTHOTO  CJIOS  JKHUJKOCTH  O0JIaIal0T  HU30BITKOM
MOTEHIMAIBLHON SHEPTUH IO CPABHEHUIO C DHEPTUEH MOJIEKY, HAXOSIIUXCS BHYTPH
x’uakoctu. Kak u mobas MexaHndyeckasi CUCTeMa, TTIOBEPXHOCTHBIA CIION KUIKOCTH
CTPEMUTCSA YMEHBIIUTh CBOIO MOTEHIIMAIBHYIO SHEPTUIO. 32 CUET YMEHBIIIEHUS 3TOU
SHEPIUU MOJIEKYJISIPHBIE CHJIbI — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIONIaJb CBOOOJHOW TMOBEPXHOCTH >KHJIKOCTH S Ha
BenMunuHy AS:

A = 06AS.

KoadduurenT mnpomnopiuuoHaqIbHOCTY 6  HaszbiBaeTcsa  KodhUIimeHToM
MMOBEPXHOCTHOTO HATSHKEHUS JAHHOU KUAKOCTH. V3 mpuBeneHHOM BhIIe (HOPMYIIBI
BHUJIHO, UTO OH YHCJICHHO PaBEH CHUJIE MOBEPXHOCTHOIO HATsKEeHUs F, nericTByromien
Ha CAWHUIY JJIMHBI JIMHUM, OTPAHUYMBAIONICH KaKyr-THOO YacTb CBOOOIHOMN

IIOBCPXHOCTHU KUJIKOCTH:

F
6_2|.

[ToBEpXHOCTHOE HATSKEHUE KUAKOCTU 3aBUCUT OT IPUPOJbI TPAHUYHBIX CPEX
Y TEMIIEPATYPHI JKUJIKOCTH.
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[IoBEpXHOCTHOE HATSXKEHHE MOXKHO ONPEAEIUTh Pa3IMYHbIMH METOAAMMU:
METOZIOM OTpPbIBA Kallelb U METOJOM HOJIHATHS KUIAKOCTU B KaTUILISIPE.
1) MeTon oTpbiBa Kareib.

JUia u3MepeHus 3TUM METOJOM COOMparOT YCTAaHOBKY IO | j
PUCYHKY. = ’

Hanuarot JUCTUJUTMPOBAHHYIO WIN XOPOIIO cospctrn™
OPOKUIIAYEHHYIO BOJY M C IOMOIIBIO KpaHa PETYIHUPYIOT €€
BBITEKAHUE TaK, 4TOObI BOJa OTIEIBHBIMU KaIUIIMH Tajaia B
MO/ICTABJICHHbIA CcTakaH. J[JI1 KamiM >KUJAKOCTH B MOMEHT €€
OTpbIBa OT KOHIIA TpYyOKH cwiioit F Oyner Bec kamum:  F =mg;
JIMHUSI, OTPAHUYMBAIONIAass CBOOOIHYIO IMOBEPXHOCTH JKHUIKOCTH, ™
— JIJIMHA OKPYKHOCTH IIEWKH KaIlIu:

[ =ndu.x.

_mg Mg
Orcrona o = J MM G = "~

u.K. u.K.

rae M — macca BBUIMBIIEHCS BOJbI,  — YCKOPEHHE CBOOOIHOTO TMaJIeHUsI, N — YHCIIO
Karesab BObl, Uu.x — BHYTPEHHUI IHaMETP CTEKISHHON TPYOKH.
2) MeTtoa MOHATHS KUAKOCTH B KalTUJLIAPE. _

[Ipn wu3MepeHuu, KanWULIPHYIO TPYOKY OIyCKAlOT B
CTakaH C BOJAOW M H3MEPAIOT BBICOTY IMOJHATHS BOABI B
kanuuisipe. JKuaKocTh MOJAHUMAETCA B KaNWUIsIpe 10 TE€X MOop,
MOKa CHJia MOBEPXHOCTHOTO HATSKEHUS] HE YPABHOBECHUT CUITY
TSDKECTH, ICHUCTBYIOIIYIO Ha TTOHATYIO BOJY:

F=Fm}mc1
o Lo
ontd = 4 I
phgd
Orcroma © = T4

rlie p — IJIOTHOCTh XUJAKOCTH, § — MOIYJb YCKOpEHHs CBOOOMHOTO mameHus, h -
BBICOTA MOTHATHSI JKUIKOCTH B Karmuisipe, d — muamMerp Kanuuisipa.

X0 PABOTHBI

| cmoco0: kanenvnolil
IIpogeccuonanvro-opuenmuposanmvie 3a0anUA:
1. PaccMoTpeTh MIKaIbl U3MEPUTEIIBHBIX TPUOOPOB, OMPEACIIUTD IICHY JICJICHHUS.

2. OnpenenuTh Maccy mycroro crakana jio 0,01 r.

3. W3meputrb BHYTpEHHUN JAMAMETP CTEKJISHHOM TPYOKH IITaHTEHLIHUPKYJIEM.
Beruncnuth nuametp meiku Kamii  Qu.c. = 0,9 d.

4. CobpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTH MPUOOP TaK, YTOOBI CTEKJISTHHAS
TpyOKa, U3 KOTOPOI BRITEKAET 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).
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6. [loncTaBuTh noj TpyOKy MycTOM cTakaH u orcuuTarh B 100 Kamens.

7. OHpCI[CJII/ITB MacCCy CTaKaHa C BOHOﬁ, BBIYUCJIIUTDb MAaCCy BOJbI

ms =Mz — Mj.

8. Berunciauth IMOBCPXHOCTHOC HATSAKCHHUC BOIBI I10 q)OpMy.TIG:

_mg
%= nnd

w.K.

9. BeIunCAUTH OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUI 10 (opMyIie:

|G_O_ma6ﬂ |
o=—"" — -100%.

maob.a

10. Pe3ynbpTaThl M3MEpEHMIA U BHIUMCICHUI 3aMKucaTh B TaOIUILy:
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OTHOCHUTEIbHAA

MOrPelHOCTh
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Il cnoco6: kanunnapmuoii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:

1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.

2. I3MepuTh TuaMeTp Kanmuuisipa MTaHTeHIIUPKYJIEM.

3. Cobpatph yCTaHOBKY MO pUCYHKY. OIMyCTUTH KalUJUISAp B BOAY U U3MEPUTH BBICOTY
e€ MOJIHATHS B Kanuyuiape (JIMHEMKOI) HaJl TOBEPXHOCTHIO BOJbI B CTAKAHE.

4. BBIYUCINTB OBEPXHOCTHOE HATSDKEHUE BOJIBI 110 hopmyne: 6= — 4

phgd

5. CpaBHUTH PE3yNbTaThl W3MEPEHHUM C TAOJWYHBIM 3HAYCHHUEM IOBEPXHOCTHOTO

HaTsOKCHUA U OIIPCACIINTb OTHOCHUTCIIbHYIO ITOTPCIIHOCTD.

6. PesynbpTaThl M3MEpeHU 1 BRIYMCIICHUH 3aMicaTh B TAOIHILY:
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7. CpaBHUTB pe3yibTaThl U CAENATH BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
YTo Takoe NOBEPXHOCTHOE HATSKEHUE?
Kax u rzie mpumeHseTcs MOBEpXHOCTHOE HATSHKEHUE.
Ha 4T0 neiicTByeT cuiia MOBEPXHOCTHOTO HATSHKEHUS M KaK OHA HalpasiieHa?
ITouemy MOBEPXHOCTHOE HATSHKEHUE 3aBUCHUT OT BUJA KUJIKOCTU?
N300pa3uth Ha pUCYHKE MOJIEKYJTY KUJKOCTH Ha MIOBEPXHOCTU TBEPAOIO TENa
JUISL ClTydasi CMauMBaHUsS M HE CMauyMBaHUsA. YKa3aTh KPacBOM yroJl.
6. Uro Ttakoe kamumuiap? WM300pa3uth >KUAKOCTH B KaMWUISApE IS CIIydas
CMayMBaHUA U HE CMAYUBaHHUS.
7. TloueMy >KMJIKOCTH UCHIAPSIOTCS JIETUE, YEM TBEpAbIE Tena?

Ok wnE

JIABOPATOPHAS PABOTA Ne 5

Ha3zeanue nabopamopnou paoomor: «A3ydenue 3akoHa Oma JJs yyacTka umenu
MPHU MOCJIEeI0BATETbHOM COCIUHEHUH NMPOBOIHUKOB.
Ileny pabomer: HAy4YUTHCS COCNUHSITH MOTPEOUTENHM PA3TUYHBIMU CIOCOOAMH,
ONBITHBIM ITYTEM MPOBEPUTH 3aK0H OMa.
Obopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,
BOJIBTMETP, PEOCTAT MOJ3YHKOBBIH, KIIFOY, COEIMHUTEIIbHBIE POBOA.
PesyabTarsbi:
Dopmupyemoie 9J1eMeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooepricanue):
— TIK 1.2. IIpoBoANTS MOHTaX MPOMBIILIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU
C TEXHUYECKOU JOKYMEHTAIIUEH;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:
— TIPG 06, ITP6 07, I1P6 10;
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— IIPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo oxonuwanuu pabomovl obyuarOwulicsi OO0JICeH yMmemb. COCTABISTH
AIIEKTPUYECKHE 1IeMH,  IUIAHUPOBATh M TPOBOJUTH HM3MEPEHHUS  Pa3TUYHBIMU
U3MEPUTETbHBIMU  MIpHOOpaMu  (amMrepMeTp, BOJBTMETP), MPOU3BOAUTH PACUET
AIIEKTPUUYECKUX IIeTed MpH Pa3IUYHbIX CIOCO0AaX COENMHEHUs MOTpeduTenei u
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOM3BOJUTH MAaTEeMAaTHUYECKyI0 00pabOTKy
MOJYYCHHBIX PE3yJbTaTOB SKCIIEPUMEHTAa W TOTPEUIHOCTEH; pemaTh 3aJaud Ha
OIIpe/IeJICHIE CUITBI TOKA C MCTIONIb30BaHKEM 3aKOHOB OMa ISl yyacTKa HEemu.

Teopusn

DNeKTpUYEeCKUd TOK — YINOPSAOYEHHOE JBMKEHUE 3apsOKEHHBIX dacTuil. Jliis
TOrO YTOOBI B TMPOBOJHUKE BCE BpEMsl MPOTEKANl SJICKTPUUECKUNW TOK, B HEM
HEOOXOAUMO MOJJAEPKUBATh IIOCTOSTHHOE 3JEKTPUUECKOE II0JIE C MOMOUIBIO
HMCTOYHUKA TOKa.

OCHOBHBIMH XAPAKTCPUCTHUKAMHU  JJICKTPHUYCCKOI'O TOKaA B IOCIIM ABJIAKOTCA
HAaIIPpsSKCHHUC, CHJIa TOKa, COIIPOTHUBJICHHUC. 3aBUCHUMOCTbD MCIKIY O9THMH
XApaKTCPUCTHUKAMH YCTAaHABJIIMBACT 3aKOH Oma:

U

= —.

R
HOTp€6HTeJII/I BHGKTpHLIGCKOﬁ OHCPIrun — OJCKTPUYCCKUC JIAaMIIOYKH,
QJICKTPOHArpCBATCIILHBIC HpH60pBI, mpoBoJa U T. II. — 06J13I[aI-OT OIIPpCACIICHHBIM

CONPOTUBIIEHUEM, TIO3TOMY HMX YacTO Ha3bIBAlOT  «IPOBOJHUKAMU»  WJIH
pE3UCTOpaMH.

OOBIYHO DJEKTPUYECKAs IIEMb COCTOUT U3 HECKOJBKHX PE3HUCTOPOB,
COCMHEHHBIX TIOCJIEIOBATENbHO, MapaieIbHO WM cMmemanHo. CompoTHBIECHHUE
ATOTO PE3UCTOpPA HA3BIBAIOT KBUBAJICHTHBIM OOIIEMY COMPOTHUBIICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIOIIUX IIETIb.

CxeMa IIOCJIEIOBATEILHOTO COSAMHEHUS MPOBOJHUKOB BBITIISAIUAT CIACAYIOIIAM

oOpazom:
R1

R2
R3

[Ipn mocnegoBaTeIbHOM COEAVMHEHUM BCE BXOISAIIME B HErO IPOBOJHUKH
COCIMHSIOTCA JPYr 3a JPYyroMm, T.€. KOHEL INEpPBOTr0 IMPOBOJHUKA COEIUHSAETCS C
HayajioM BTOPOTro.

Cuna Toka B JIOOBIX YacTAX LENU OJHA U Ta ke (00 3TOM CBHUIIETEIBCTBYIOT
MMOKa3aHUs aMIIEpPMETPOB):



o Ecnu yepe3 oguH NpOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U YEPE3 BCE
OCTaJbHbIE.

o Ecmm xoTs ObI Ha OJHOM IIPOBOOHHUKE OTCYTCTBYCT TOK, TO OH 00s13aTeILHO
OTCYTCTBYCT U Ha BCCX OCTAJIbHBIX.

HpI/I IHoCJICAOBAaTCIbHOM COCIMHCHUH COHpOTI/IBJICHI/Iﬁ PE3YIbBTUPYIOUICC
HAIIPSKCHUC PABHO CYMMC HaHpH}KeHI/Iﬁ Ha y49aCTKax:

U= U1+ Uz.

Pesynbrupyromee  CONMpPOTHBICHHWE  TIOCIEAOBATENbHO  COCTUHEHHBIX
MOTPEOUTENC paBHO CYMME COIIPOTUBJICHUN TOTPEOUTENECH:

R == R1 + Rz.
COHpOTI/IBHGHI/IC SN R, COCTOHIlIeﬁ H3 N OAJUHAKOBEIX JJaMIl,
COIMPOTHUBJICHUCM Rl KaXzaas, B n pas 6OHBHIG COIIPOTUBJICHUA OIIHOﬁ JIAMIIBI.
R = R 1% n.

X0/ PABOTHBI

1. CocTaBUTH PIEKTPUUECKYIO LEMb IO CXEME:

i

A R R> R3 B

I ——

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:

2. PaccMOTpeTh MIKambl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTD IIEHY CTICHUS.

3. TIpoBepuTh AIEKTPUUECKYIO IIE€Th, IeMb 3aMKHYTh M U3MEPUTH HAIPSKCHUS Ha
KaXxaoM pesucrope. It 3TOrO0 MNPUKOCHYTHCS HAKOHEUYHUKAMHU IPOBOJIOB,
MPUCOEANHEHHBIX K 32)KMMaM BOJIBTMETP K KJIEMMaM Ka)KJI0r0 pe3ucTopa.

4. VI3aMepuTh HanpspKEHWE HAa KOHIIAX BCeW TpyNIbl pe3ucTopoB (ydactok AB), menb
Pa30MKHYTb.

5. ITpoeeputh cooTHOMEHUS (Uusnm = Upacu; Upacu= U1 + Uz + U3) u cienaTs BoIBOA.

6. Beruucnute  0o0miee  CONMpOTUBIEHHWE  TIPOBOJHUKOB, COEIMHEHHBIX
MOCJIeA0BATEIbHO, PA3TMYHBIMU CITIOCOOAMM:

Rioow = Ulﬂ U Rz = R1+ R+ Rs
U
R206m

aMIIepMeTpa U CAEIaTh BbIBOJ.
8. Pe3ynbTaThl ©13MepeHUH U BHIUUCIECHUH 3aMUCaTh B TAOIUILY.

7. Tlo dopmyne | = BBIYUCIIUTh cUly Toka. CpaBHUTH €€ C IOKa3aHHEM
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COHpOTI/lBJIeHI/le Harlpmlce}me CuJja Toka
= = |z |& |8 2 | m
) o 5) S S S 135135 g = = | | =2 g g
9. CpaBHI/ITI) PE3YyJIbTAThI I/ISMCpeHI/Iﬁ Hn CAcJIaTh BBIBO.
KOHTPOJIBHBIE BOITPOCHI:

1. Kak BKIIIOYEHBI BBIKJIIOYATENb, OaTapelika M JaMIodyka B KapMaHHOM
donapuxe? N300pazute cxemy.

2. M3o0Opa3utrh  y4acTOK  IIEMM  COJAEpXKAIIMM  JIaMIlbl,  COCAMHEHHBIX
nocJieoBaTeNbHO. [ 1€ MPUMEHSIOTCS TaKue CXEMBbI?

3. Tloka3aTh Ha cxeme, KaK MOJKIIOYUTH aMIIEPMETP U BOJBTMETP K PE3UCTOPY.
Kak MOXHO ompeIeINTh COMMPOTHRIICHUE PE3UCTOPA IO UX IMOKa3aHUAM?

JIABOPATOPHAS PABOTA Ne 6

Haszeanue nabopamopnou paoomoer: «A3ydyenue 3akoHa Oma JJis y4acTKa Lenu

NP NAPAJUIeTbHOM COeJMHEHNUH ITPOBOJIHUKOB.

Ileny pabomer: HAy4YUTHCS COCNUHSITH TMOTPEOUTENM PA3IMYHBIMH CIOCOOaMH,

ONBITHBIM ITYTEM MPOBEPUTH 3aK0H OMa.

Obopyoosanue: WVCTOUYHUK DBJIEKTPUUYECKOM OHEPIUH, PE3UCTOPBI, aMIEPMETP,

BOJITMETP, PEOCTAT MOJI3YHKOBBIN, KIIFOY, COEIMHUTEIIBHBIE IPOBOJA.
PesyabTarsbi:

Dopmupyemoie 371emMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):
— TIK 1.2. IIpoBoANTE MOHTaX MPOMBIILUIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU

C TEXHUYECKOW IOKYMEHTAIUEW;

MemanpeomemHbole:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 08, I[Py 09, ITPy 12.

Ilo  oxonuanuu pabomuvl obyuaowulics O00HCeH yMemyb: COCTaBIATH
ANEKTPUUYECKHE 1€MW,  IUIAaHUPOBAaTh M NPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
M3MEPUTENbHBIMA  NPpUOOpaMu  (aMIepMeTp, BOJBTMETP), MPOU3ZBOAUTH pacyeT
AIIEKTPUUYECKUX IeNeld MpH Pa3IUYHbIX CIOCO0AaX COENMHEHUs MOTpeduTene u
HMCTOYHUKOB AJIEKTPUYECKOTO TOKAa, MPOU3BOJAUTH MAaTEMaTHYECKyl0 00pabOTKy
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IIOJIyYEHHBIX PE3YyJIbTATOB JKCIEPUMEHTAa W IOTPEIIHOCTEN W3MEPEHMS; pPellaTh
33]a4d Ha OIPENEICHUE CUIIBl TOKA C UCIOJIb30BaHMEM 3aKOHOB OMa i y4acTka
LEIIH.

Teopus
DJIEKTPUUYECKUM TOK — YIOPSAJIOYECHHOE JIBUKCHHUE 3apsKEHHBIX dacTuil. [s
TOro 4TOOBl B TIPOBOJHHUKE BCE BpEMs IIPOTEKaJ DJICKTPUYECKUM TOK, B HEM
HEOOXOJIUMO TOAJCPKUBATh TOCTOSTHHOE DJJIGKTPUYECKOE TI0JIE € IOMOIIBIO
WCTOYHHKA TOKA.
OCHOBHBIMHM XapaKTEPUCTUKAMHU DJIEKTPUUYECKOTO TOKA B IIEMHU SBISIOTCSA
HANpsHKEHHE, CUJIa TOKA, CONPOTUBIICHHUE.

3aBUCUMOCTb MEXAY STUMU XapaKTEPUCTUKAMU YCTAHABIMBAET 3aKOH OMa:

U

1= —.

R
[loTpeOuTenn SIEKTPUUYECKON SHEPIMH — DJIEKTPUYECKHE JIAMIIOYKH,
AJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, MPOBOAA U T. M. — O0JANAIOT ONPEACICHHBIM

COTIPOTUBJICHUEM, TOJTOMY HWX YacTO Ha3bIBAIOT  «IIPOBOJHUKAMH»  WJIH
pe3UCTOpaMH.
Cxema napaJuieIbHOTO COSIMHEHUS TPOBOJHUKOB BBITJISIUT CIAETYIOIIAM 00pa3oM:

O .
R1 ﬁ]ﬁ"z [:]RB
O &

[Ipn mapasielbHOM COE€IMHEHUU BCE BXOJAIINE B HErO MPOBOAHUKHU OJIHUM
CBOMM KOHIIOM TMPHUCOEAMHSIOTCS K OJTHOM TOYKE Lenu A, a BTOPHIM KOHIIOM — K
Ipyrou Touke B.

Cuna TOKa B HEPa3BETBJIEHHOM YacTH LIEMM paBHa CyMME CHJI TOKa B
OTIIEJBHBIX MapajlieIbHO COEAMHEHHBIX MPOBOAHUKAX. OO0 3TOM CBHIETEIHCTBYIOT
MOKa3aHus aMIIEpMETPOB: I=1,+ I,.

Eciau BBIKpYTUTH OJHY JamIily, TO Apyras Jiamna HpOJOJIKAET TOpeTh. ITO
CBOMCTBO HCHOJB3YIOT [IJIi TOAKIIOYEHHUS OBITOBBIX MPUOOPOB B TMOMEIICHHH.
Hanpsbkenue Ha yyactke nenu AB M Ha KOHIIAX BCeX MapajlielIbHO COEAMHEHHBIX
IIPOBOJHUKOB OJHO U TO XK€: U=U, = U,.

OO01ee CONMPOTUBIIEHUE LN MPU MapajIeIbHOM COEIUHEHUH MPOBOJIHUKOB
omnpenensieTcs mo hopmyiie:

1 1 1
—_— T — _I_ —
R R, R,
ConpoTuBieHue ey R, COCTOSIIEH U3 N OJUHAKOBBIX JIaMII,
cornpoTuBieHHEeM R4 Kaxjas, B N pa3 MEHbIIIEC COMPOTUBJICHUS OJHOM JIaMITbI:
R=152

n
Bo Bcex Cly4daiax, Korjga HYXHO HE3aBUCHUMOC BKIIOUCHHMEC M BBLIKJIIOUYCHHC

QJICKTPHUICCKHUX HpI/I60pOB B IOCIHK, HUCIIOJB3YIOT HapalJICIbHOC COCANMHCHHUC
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AIIEKTPUYECKUX YCTpPOHUCTB. MMEHHO mapayienbHbIM 00pa3oM YCTaHABIMBAIOT
pPO3E€TKM B KBapTupax. Takoe NOIKIIOYEHHWE TO3BOJSET BKIIOYATh Pa3IUYHbIC
npuOOpPHl B CETh COBEPILIEHHO HE3aBUCUMO JIPYT OT JAPYTa, U MPHU BBIXOJE UX CTPOS
OJIHOTO U3 HUX ATO HE BIUSET HA PaOOTy OCTAIbHBIX.

OcHOBHBIE OCOOCHHOCTHU:

o Bkirouenne wu/MnM  BBIKIIOYCHHUE OI[HOﬁ Harpy3Kkp HC MCHIACT pa60Te
OCTaJIbHBIX.

o Bce narpy3ku paboTaroT mpu OJHOM HAMPSHKEHUU.
XOJd PABOTHBI

1. CocraBuTh QJICKTPHUYICCKYIO IICIIb IO CXCMC
-4 ’

R1

IIpogheccuonanvro-opuenmuposaHnuvle 3a0aHUA:

2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, ONIPEACIUTh IIEHY JICTICHUS.

3. IIpoBepuTh ANEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTH HAIpPSOHKEHUE Ha
y4acTke AB U CHUIly TOKa B LIETH.

4. TlepexTtouuTh aMIIepMETP U3 MAarucTpaiu B Ty WJIA UHYIO BETBb U U3MEPUTH CUITY
TOKa B KJKJIOM PE3UCTOPE.

S. llpoBeputh cooTHOMIEHUS I pocy = l1 + 12+ I3 1 Iy = Ijycq , CHENATE BBIBOIL,

6. Beraucnuth o0IIEe COMPOTHBIICHHE IMPOBOJHUKOB, COCAUHEHHBIX MapayuieabHO,
Pa3JIMYHBIMU CTIOCOOAMU:
UAB

_ 1 11
Riodu = o1 Roo6uy R R Rs
RiR7R3

Rzo0u = RIR, + RyRy + RiRy *

/. Beruucauth Hanpsokenue mo ¢popmyne Up,eq = |+ Rzoay. CpaBHUTB €ro ¢
MOKa3aHUEM BOJIbTMETPA U CAENATh BBIBOJ.

8. Pe3ynbTaThl n13MepeHUH U BBIUMCIECHUHN 3aMUCaTh B TAOJUILY.

T.C.

ConportusJjieHne Hanpsizkenue Cuia Toka
> >
> > = = == <
S 18 18 |9 1% (212123 |5 <=5 3%
v I, % i g |D|D|D| £ = | = | 2| =] &=
@ @ @ Q — ) - -
¥ | -
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9. CpaBHUTH pe3ynbTaThl U3MEPEHUN U ClIETaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

1. Jlns ocBelleHus TpaMBaiiHOTO BaroHa ucrnofib3yercs 10 mamrl, paccuuTaHHBIX
Ha Hanpsbkenue 120 B.  Kak BkitoueHwsl 3T jJamnbl? HampsbkeHue B
TpamBaiiHoi cetu 600 B.

2. N300pa3uTth ydacToK IEMU COMEP KAIIUA JTaMIIbl, COeTMHEHHBIX MTapajlIeIbHO.
I'ne npuMeHsIOTCS TAKUE CXEMBI?

3. BocemMb pe3uCTOpPOB COECOUMHWIM IO JIBa TMOCIEAOBATEIBHO B YETHIPE
napa’suiesibHble BeTBU. HauepTuth cxemy coeMHEeHUSI.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue naovopamopnon paoomer: «Onpenenenue IAC U BHYTpPeHHero

CONPOTHUBJICHUS UCTOYHUKA HANPSIZKEHUSD».

Ilenv paoomer: Hayunthes onpenenars IJIC U BHYTpEeHHEE COINPOTHUBIICHUE

MCTOYHUKA TOKA.

Oobopyoosanue: aMIepMeTp, BOJBTMETP, HMCTOYHUK BJIEKTPUYECKON DHEPIuu,
peocTaT, K04, COeIMHUTEIIbHBIEC POBO/IA.
Pe3yabrarthl:
Dopmupyemoie I71eMeHmbl IIK (npogpeccuonanvHo-opuenHmuposannoe
cooepicanue):
— TIK 1.2. IIpoBoANTS MOHTaX MPOMBIIUIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU

C TEXHUYECKOW JOKYMEHTAIINEH;

Memanpeomemmuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomul obyuarOwulicsi OO0JCeH YyMemb. COCTABIISTH
ANICKTPUUECKHE I1IeTH,  TUIAHUPOBATh W BBINOJHATH M3MEPEHHs]  Pa3IuYHBIMU
M3MEPUTETbHBIMU npudopamMu (ammiepmerp, BOJIETMETP), IPOU3BOJIUTH
MaTEeMaTUYeCKyl0  OOpaOOTKy  MOJIYyYEHHBIX  PE3yJbTaTOB  JIKCIEPUMEHTa U
MOTPEIIHOCTEN M3MEpEHHUs;  peliaTh 3ajladd Ha OIpe/esieHHe CUJIbI TOoKa ¢
HCIIOJIb30BaHUEM 3aKOHOB OMa JJ1sl ydacTKa LEenu U MOJTHOM 1eMu.

Teopus

Bo3HukHOBEHME Pa3HOCTH MOTEHIIMATIOB HA TMOIOCAX JIO0OTO UCTOYHUKA TOKA
SABJISIETCA PE3YyJbTaTOM pa3ACieHUs] B HEM TOJIOKUTEIbHBIX M OTPULIATEIbHBIX
3apsAoB. OTO pasleleHue MPOWCXOAWT Onaromapss pabore, coBepIIaeMoi
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cTOpoHHUMHU cujiaMd. CTOPOHHME CHUJIbI — CHJIbI, JIEUCTBYIOIME MPOTHUB
AJIEKTPUYECKOTO II0JISi W BBHIMIONHSIOMKE PaboTy 3a CUéT Kakou-mubo HSHepruu,
MOABEIEHHON U3BHE.

Bennunna, usmepsiemas pabGoToi, cOBepIIacMoOil CTOPOHHMMH CHJIAMU TpH
MEPEMENICHUN €JAVHUIIBI TIOJIOKUTEJIBHOTO 3apsifja BHYTPU HCTOYHMKA TOKa,
HA3BIBACTCS DJIEKTPOABIKYIIEH chiIbl ncTouHuKa Toka (DJ1C — &, B).

Ecnu 1menp pasomkHyTa, TO paboTa CTOPOHHMX CHJI IIpeBpallaeTcs B
MOTCHIMAIBHYI0 JHEPTUI0 MCTOYHHMKAa ToKa. Ilpm 3amkHyTOM 1emM 3Ta
MOTEHIIMAJIbHASL SHEPIrusl pacxXxoAyeTcsi Ha paboTy MO MEPEMEIICHUIO 3apsioB BO
BHEIIHEH I[eMu C COMpOTHBIEHHMEM R W BO BHYTPEHHEM 4YacThu UENu C
COITPOTHUBJIEHUEM I,

¢ =IR+Ir,
T.€. € U I MOXKHO ONIPEAETUTDH ONBITHBIM ITyTEM.

X0 PABOTbBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb I10 CXEME:!

I

IIpogpeccuonanono-opuenmuposanmule 3a0aHUA.

2. PaccMOTpeTh IIKabl aMIIEpMETpa M BOJIBTMETPA, OMPEICTUTh LIEHY IEICHHUS.

3. IIpoBeputh 11eMb, 3aMKHYTh KJIFOY, TOJB3YSICh PEOCTATOM, YCTAHOBUTH CUJTY TOKA,
COOTBETCTBYIOIIYIO HECKOJBKHM JIEJIEHUAM IIKaiabl amrepmerpa. CHATh NMOKa3aHUs
BOJIBTMETPA U aMmIiepMerpa. Pa3oMKHYTh LEnb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHsSI COMPOTUBJICHUE TN MPU MTOMOIIUA PEOCcTaTa.

U

5. BEIUKCIKMTH BHEIIHKME CONPOTHBIIEHHE IIEMH, UCITOJB3ys 3akoH Oma: R = T

6. Pe3ynbTaThl u3MepeHuii moactaButh B ypaBuenue & = U + Ir, onpenenuts € u I,
emlasi CUCTEMbl YPaBHEHHI:

e =Ui+I1r, e =Ux+1lar, {EZU3+|3r,
c=Ux+1lar; =Usz+1I3r; =Uir+1I1r.
_ Uy-U; _ Us-Up _ U;-Ug
r=—--=- —9 £ - X 95
I -1, I, —13 I3-1p
o= Y2hi-Uily o= Ysloa—Uols &= Uils -Usly

-1z lo—13 I3
/. Pa3oMKHYTHh Lieb U U3MEpUTh HanpsikeHue Uguym HaA 32KUMax HCTOYHUKA
AJIEKTPUYECKON DHEPIUU IPU Pa30OMKHYTON BHEITHEH LICTIN.
8. Bce pe3ynbpTaThl U3MEpPEHUI U BBIUMCIEHUH 3alliCaTh B TAOJIUILY.
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9. CpaBHUTH pe3ynbTaThl H3MEPEHUHN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UTo Takoe BHEWIHSSA U BHYTPEHHSSI YaCTH Lienu? YKa3aTh HA PUCYHKE.
YT0 Takoe CTOPOHHUE CUIIBI?
3. Ilouemy nokazaHus BOJbTMETPA IPU PA30OMKHYTOM M 3aMKHYTOM KJIHOUE
pa3JInyYHbI?
Yro HazpiBaetcs IC?
YTo Takoe BHYTPEHHEE U BHEIIHEE CONIPOTUBIICHUE LIEN?

N =

o b

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pavomui: «OunpeneseHue TeMnepaTrypbl HUTH JIAMIIbI
HAKAJUBAHUS U MOIIHOCTH, MOTPeOJIsIeMOH JIAMIIOW.

Ileny pabdompwr: wvcciaenoBaThb 3aBUCUMOCTh MOLIHOCTH TOKa OT HANpsKEHUS U
Hay4YUTHCS ONpPEETATh TEMIIEPATYPy HUTHU JaMITbl HAaKAJIMBAHUS .

Oobopyoosanue: SJIEKTPUYECKasd JiaMIla, MWCTOYHHUK DJIEKTPUYECKOrO TOKa,
aMIIEpMETp, BOJBTMETP, PEOCTAT TMOJ3YHKOBBIN, KIIOUY, COEAUHUTEIIbHbBIC
poOBOJA.

PesyabTarsbi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepicanue):

— TIK 1.2. IlpoBoanTs MOHTaX MPOMBIIIEHHOTO 000PY/I0BaHUSI B COOTBETCTBUU
C TEXHUYECKOU JOKYMEHTAIIUEH;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIPG 06, ITP6 07, I1P6 10;

— IIPy 07, IIPy 08, ITPy 09, 1Py 12.
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Ilo  oxonuanuu pabomuvl obyuarowulicas 00HCeH yMemyb: COCTABIATH
ANEKTPUYECKHE LEMNH, IUIAaHUPOBAaTh M BBINOJHATh HKCIEPUMEHTHI C TOMOIIBIO
pPa3IMYHBIX M3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), TMPOU3BOIUTH
MaTeMaTUYeCKyl0  OO0pabOTKy  TMOJYyYEHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
MIOTPELTHOCTEMN.

Teopusa

Jlamna HakajaMBaHUS MPH BKIIOYEHUH PaOOTAET B AKCTPEMAIbHBIX YCIOBHUAX
IIPX TOKAaX, KOTOPBIE IMPEBBIIAIOT HOMUHAIBHBIN, YTO NPUBOJUT K YCKOPEHHOMY
M3HOCY HUTH Hakaja U MPEeXIeBPEMEHHOMY BBIXOJTY JIAMIIBI U3 CTPOSI, OCOOECHHO MPH
IIPEBBILICHUAX HANPSKEHUS B IUTAIOLIEH CETH.

[Ipu mponomkuTensHONW padoTe JaMmbl HaKAJIUBaHWS €€ HHUTh Hakajia IOJ
BO3JICWCTBUEM  BBICOKOM  TeMIepaTypbl HarpeBa IIOCTENIEHHO  HCHApsETCs,
YMEHBIIAsICh B JAUaMeTpe, pBercs (meperopaer). Yem Bhlllle TemrepaTypa HarpeBa
HUTH Hakaia, TeM OoJblle cBeTa u3iydaeT Jjamna. [Ipy 3TOM HHTEHCHUBHEE
IPOTEKAaeT MPOLECC HCHAPEHUS HUTH, U COKPAIAETCsl CPOK CIYXObl JIaMIIBL.
[TosToMy n naMI HakaJuBaHUS yCTAHABIIMBAETCS Takash TeMIlepaTypa Hakala
HUTH, TIpU KOTOpOW oOecreuuBaeTcss HEoOXOoAuMas CBETOOTAaya JIaMIlbl U
oTpesieNieHHas MPOIOJKUTEIBHOCTD €€ CITYKOBbI.

C TouKM 3peHus KJIACCUYECKOU 3JIEKTPOHHON Teopuu JiBa (pakTopa: 1) yuactue
AJIEKTPOHOB B XAOTHYECKOM JIBMXKEHUM (HApsAy C HAMpaBJICHHBIM) U 2) HalU4yue
COYJIapEHUM JIEKTPOTEI C MIOHAMH KPUCTAJUTMYECKON PEIIETKH BOCIIPUHUMAETCS KaK
AIEKTPUUYECKOE COMPOTUBIICHUE MPOBOIHUKA AJIEKTpUUecKoMy TOKY. C yBeTMYeHUEM
TeMIepaTypbl BO3pPAaCTa€T CKOPOCTh XAOTHUYECKOIO JBUKEHHUS, a TaKKe 4YHUCIIO
COYJIapEHUM DJIEKTPOHOB, UTO JOJKHO MPUBECTH K YBEIWYEHUIO COMPOTUBIICHUS
MPOBOAHUKA. DKCIEPUMEHTAJIILHO YCTAHOBJICGHO, YTO [IJIi METAJJIOB yBEJIUYCHUE
CONPOTHUBJIEHUS C TEMIIEPATYPOIl BEIPAXKAETCS 3aBUCUMOCTBIO:

Rt = Ro(l + at)

rie R, — comporuBieHne mnpoBoaHuka npu temmneparype 0 °C, R, —
CONPOTUBJICHUE TPOBOJHUKA TIPU TemmepaType t, o — TepMuYeckuil KordPuiment
CONPOTUBJICHUSI JTAaHHOTO MeETajljla, OH TOKa3bIBa€T Ha KaKyK YacTh WU3MEHSIETCS
CONPOTHUBJIEHUE MTPOBOJAHMUKA MpU Harpese ero Ha | °C. Y 4KhCThIX METAJIJIOB MOPSAKA

_ 1
1073 oarye Y CIUIABOB MEHEIIE. VY Bosb(pama, U3 KOTOPOro U3rOTOBJIEHA HUTh

y 3 1
uccaemyeMoit mamnel 4,8-1073 =

oc'
TeMneparypy packaa€HHOW HUTH, MOXXHO ompeneiauTb no dopmyne 7T =
Rr —Ro y .
R, + CCIM H3BECTHBI €€ CONPOTUBJICHWE R, TIpH 3TOH TeMImeparype H
0

conporusieHue Hutu RO npu remneparype 0 °C:

MOIIIHOCT, TOKa — BEJIMYHMHA, XapaKTEPH3YyIOIIas, ¢ KaKOH CKOPOCTHIO
coBepiaercs paboTa Toka.
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[Ipu 3aMBbIKaHUW DJIEKTPUUECKON IIENMU HAa €€ y4acTKe C COMpOTHBJIEHUEM R,
tokoM |, HanpsikenueM Ha koHnax U mpowusBoautcs pabota A
A=1Ut=I°Rt= U?Zt :
BenuunHa, paBHas OTHONICHHIO pabOTHI TOKa KO BPEMEHH, 32 KOTOpOE OHa
COBepIIIaeTCs, HA3bIBACTCSI MOIITHOCTRIO P:

A
p=2.

U 2
CnenoBatensro, P=1U= I°R = =

3aBucuMocTh P oT U MOXXHO UCCIe10BaTh SKCIEPUMEHTAIIBHO.
PaGota snextpuyeckoro Toka B CU Beipaxkaetcst B ;koyisx (/x), MOIIHOCTH
— B BarTax (B1).

X0 PABOTbBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb II0 CXEME:!

-

IIpogeccuonanvro-opuenmuposanHvle 3a0aHUA:

2. PaccMOTpeTh MIKambl H3MEPUTEIBLHBIX TPUOOPOB, ONIPEACITUTD IIEHY TCTICHUS.

3. IlpoBeputh 1€lIb, 3aMKHYTh KIJIIOY, TOJB3YsACh pPEOCTATOM, YCTaHOBUTH
HavMeEHbIIIee 3HaUCHUE HarpskeHusl. CHATH MOKa3aHUs BOJBTMETPA U aMIIepMETpa.
Pa3oMKkHYTH LIETIB.

4. TlocTeneHHO BBIBOJSI PEOCTATa, CHATh HECKOJIBKO pa3 MOKA3aHHs aMmIepMeTpa |
BOJIETMETpa. 3HAYCHUS CHUJIBI TOKA BHIOMPAIOT TAKHUMH, P KOTOPHIX HUTH JIAMIIBI HE
CBETUTCS, CBETUTCS KPACHOBATHIM I[BETOM U CBETUTCS C MAKCUMAIIBHON SPKOCTHIO.

5. Iyt Kaxa0ro 3HAUCHUS HAMPSKEHUS ONPEIeTUTh:

1) momtHocts P = U, moTpebiiseMyro JIaMIIoi,

O

U
2) conporuBieHne Ry = 7" HUTH Hakaia,
. Rr —Ro
3) remnepatypy e€ Hakayia T = Ry

rae Ro— compoTuBieHNE HUTH JIaMITBI TIPH KOMHATHOM TeMITepaType;
0 — TEMIEPATYPHBIA KOI(P(ULUEHT CONPOTHBIEHHS Bobppama (a0 = 0,0048 K1),

B nepBom ombiTe, KOTAa TOK B I[EMM MHUHUMAJEH, & CBEUEHHUE MOJHOCTHIO
OTCYTCTBYET, TeMIepaTypy HUTH Hakalda MOXHO cuuTaTh KOMHATHOM. [lockonbky
IpU CBEUEHUHU JIAMIIBI B TOJIHBIM Hakal TeMIEpaTypa HUTH OYEHb BBICOKA (~
2000°C), To ana npUOTU3UTEIHFHOTO MOJCYeTa TEMIIEPaTypbl MOXKHO TPHHSTH, YTO
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BenmunHa Ro W ecTh 3HaYeHHWE COMPOTUBIIEHWUS HUTH Hakama, KOTOpoe Oyner
MOJIYYEHO B IIEPBOM OIIBITE.
6. Pe3ynpTaThl ©3MEpEHUN U BBIUMCICHUN 3aHECTU B TaOJIMILY.
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7. [TocTpouTs rpadyiky 3aBUCUMOCTH:

1) MomHOCTH, TOTPEOIIEMOI JTAMITOH, OT HAIIPSKEHUS Ha €€ 3aKuMax;
2) cONpOTHBIICHUS HUTU HaKaJla JJaMIIbl OT €€ TeMIEepaTyphl.

8. CpaBHUTH pe3yJabTaThl U3MEPEHU U ClI€TaTh BBIBO/I.

KOHTPOJIBHBIE BOITIPOCHI:
Uto Ha3bIBaIOT pabOTOM TOKA, MOLTHOCTHIO TOKA?
Kakumu criocobamMu MOKHO OIIPENETUTh MOIIHOCTh TOKa?
3. Kak orTpakaercs pocT TemMmeparypbl HHTH Hakajga JlaMIIbl Ha €€
CONIPOTHBJIEHUE U HA BBIJEISEMYIO B HE MOIIHOCTB?
B xakue BHUIBI SHEPTHH MOKET MPEBPAIIATHCS AIEKTpUUIECKask SHEPTrus?
Jlamnei, 200-BarTHass u 60 BaTTHas, pacCcuMTaHbl HA OJHO HaMpsKEHHUE.
CornpoTuBiieHHE KaKO# JIaMITbl OOJIBIIIE i BO CKOJBKO pa3?
6. Ot HarpeBaTeNbHOW CIUPAIM OTPE3au MOJOBUHY, Ipyra MOJIOBUHA OCTAIACh
BKJIIOUEHHOM B LENb. BO CKOJNBKO pa3 HM3MEHUTHCS BBIACISEMOE Ha HEHU
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

N =

ok

JIABOPATOPHAS PABOTA Ne 9

Hazeanue naoopamopmnoii paoomwvi: «U3yuyeHue sIBJICHHSI JIEKTPOMATHUTHOM
HHIAYKITAW.
Ilenb pabomer: U3ydnuTh SIBJIICHUE DJIEKTPOMATHUTHON UHIYKITUH.
Obopyoosanue: TaIBLBAHOMETP, KaTYIIIKA, COCAUHUTEIIbHBIE TPOBOA, MATHUT.
PesyabTarthl:
Dopmupyemoie IN1eMeHmbl IIK (npogpeccuonanvno-opuenmupogannoe
cooeprcanue):
— TIK 1.2. IlpoBoanTs MOHTaX MPOMBIIIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU
C TEXHUYECKOU JOKYMEHTAIIUEH;
MemanpeomemHuole:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
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— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITP6 07, ITP6 10;

— [IPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obOyuaOWUICA OOANCEH YMemb: TPOBOJUTH
HaOJIOJICHNUS TJIAHUPOBATh U BBIMONHSITH AKCIEPHUMEHTHI C TIOMOIIBIO Pa3IMYHBIX
npuOOpPOB, COCTABIATH JJCKTPUUSCKUE IIECTH, MPUMEHSAThH IMOJYYCHHBIC 3HAHUS TIO0
busnke 17151 00BSICHEHUS HA0II01aeMOE SIBIICHUE JIEKTPOMArHUTHON WHIYKIIHU.

Teopus
B 1831 r. dapaneii oOHapyXui1, YTO B 3aMKHYTOM HPOBOJAIIEM KOHTYpE MpHU
M3MEHEHUU MArHUTHOTO MOJSl BO3HUKAET AJIEKTPUYECKUH TOK. DTOT TOK Ha3BaJIH
WHAYKIMOHHBIM TOKOM. WHIYKIMOHHBIH TOK B KATyIIKE M3 METaUTHYECKOU
MIPOBOJIOKHA BO3HHMKAET MPH BABUTAHUN MAarHUTA BHYTPb KaTYIIKW U TIPH BBIIBUTAHUN
MarHuTa W3 KaTymKd (pUC. a), a TakKe MpU HM3MEHEHHWU CHIIBI TOKa BO BTOPOM
KaTyIlIKe, MArHUTHOE T10JI€ KOTOPOM MPOHU3BIBAECT MEPBYIO KaTYyIIKY (puc. 0).

a) 0)

SIBreHrEe BO3HMKHOBEHUS JJIEKTPUUECKOTO TOKA
B 3aMKHYTOM MpOBOJSIIEM KOHTYpE IIpM HM3MEHEHUSAX MATCHUTHOIO IIOJA,
MIPOHU3BIBAIOLIETO KOHTYP, HA3bIBACTCS 271eKMPOMACHUMHOU UHOYKYUELL.

[losiBIeHHE DIEKTPUYECKOTrO TOKA B 3aMKHYTOM KOHTYpE IIPU HM3MEHEHUAX
MAarHUTHOTO I10JI, IPOHU3BIBAIOLIEIO KOHTYpP, CBUIETEIBCTBYET O JECUCTBUM B
KOHTYpE CTOPOHHHUX CHJI HEIEKTPOCTATUYECKOW NPUPOABI MIM O BO3HUKHOBEHHUU
O C nnayKuuu.

KosnuecTBeHHOE ONMCAaHUE ABICHUS JIEKTPOMAarHUTHOM MHAYKIMU JAE€TCSA HA
OCHOBEe ycTaHOBiieHUsI CBsi3u Mexay OJC uHAyKUIuu U (pU3NUEeCKON BEIMYUHOM,
Ha3bIBAEMOM MATHUTHBIM IIOTOKOM.

DKCHEepUMEHTalbHOE HccaenoBanre 3aBucumoctu JI/C wuwHAyKIUMU OT
M3MEHEHHS  MAarHUTHOTO  TOTOKa  MPHUBEIO K  YCTAHOBJICHHIKD  3aKOHaA
ANEKTpOMarHuTHOM  wHAyKumu: JJIC  HMHOAYKIMM B 3aMKHYTOM  KOHTYypE
MPONIOPLIMOHAIBHA CKOPOCTU M3MEHEHUS MArHUTHOTO MOTOKAa 4Ye€pe3 MOBEPXHOCT,
OTPaHUYECHHYIO KOHTYPOM.

XOJA PABOTHI
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IIpogpeccuonanvrno-opuenmuposannvie 3a0aHUA:

1. Cobpatp 1enb Tak, KaK 3TO MOKa3aHO HAa PUCYHKE:

2. llepenBuras MarHuT 4epe3 MOJOCTh KATYIIKU, KaK MMOKa3aHO HA PUCYHKAX a) — I),
OTMETUTH B KAXKJOM CJIy4ae OTKIIOHEHUE CTPEJIKH rallbBAaHOMETPA.

4. 3ambIKas 1 pa3MBIKad OCIb, OTMCTUTDb OTKJIIOHCHHUC CTPCJIKHU I'aJIbBAHOMCTPA.
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5. Cobpars 1enb, n300paxEHHYI0 Ha PUCYHKE.

6. IlepenBuras KaTymiky 4depe3 MOJIOCTh JIPYroil KaTyIIKH, OTMETUTh OTKJIOHEHHE
CTPEJIKU raJIbBAaHOMETPA.
7. CpaBHUTH pe3yIbTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3pIBalOT MarHUTHHIM IosieM? YUeM OHO co3/1aeTcs M Ha YTO JICHCTBYET?
2. Uto HaA3BIBAIOT SBJICHUEM JICKTPOMArHUTHOW WHIYKITACH?
3. Uto Ha3BIBAaIOT MAarHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHUT BEJIMYMHA U HAMIPABJICHUE UHIYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue naoopamopnoit paoomoer: «WU3ydyeHne 3aBHCHUMOCTH IepHOJA
KOJIeOAHUI HUTAHOT0 MASTHUKA OT JJIMHBI HUTH.

Ilenv pabomoer: N3y9nTh 3aBUCUMOCTD TIEPHOJIa KOJICOAHUNH HUTSHOTO MasTHHKA OT
JUIMHBl HUTH, HAYYUTHCA OIPEACNSTh YCKOPEHHE CBOOOTHOTO TMAJEHUs C
MTOMOINIBI0 MATEMATUYECKOTO MAasITHUKA.

Oobopyoosanue: MTaTUB C AEp>KaTeleM, IIApUK, MOJBEIICHHbI HA HUTH JJIMHOU
okoso 1 M, mpoOka, u3MepuTeIbHAs JIGHTa WJIM METpoBas JIMHEHKa,
ITAHTEHIIUPKYJIb, CEKYHIOMED.

PesyabTarsl:

Dopmupyemoie 9J1eMEeHmbl 1IK (npogheccuonanvro-opuenmuposannoe

cooepoicanue):

— TIK 1.2. IIpoBoANTE MOHTaX MPOMBIILIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU

C TEXHUYECKOW JIOKYMEHTAIUEW;

MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHuule:
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— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarowutics 00NxHCeH yMemb: TIAHUPOBATH U
MPOBOJIUTh M3MEPEHUST  C TIOMOUIBI0 PA3IMYHBIX W3MEPUTENbHBIX MPUOOPOB,
OOBSCHATh HaOMIOMacMble (PU3UYECKHE SIBICHHS, TPOU3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy MOJYYEHHBIX PE3YJIbTATOB SKCHEPUMEHTA M IMOTPEIIHOCTEH U3MEPEHMUS,
(hopMyIIMpPOBATh MOHATHE KOJICOATEILHOTO JABMKEHUS U €T0 BUOB; PEIIaTh 3a/1a4d Ha
HaX0KJIEHUE MMAPaMETPOB KOJIEOATEIBHOIO JIBHKEHHS.

Teopus
MaTreMaTH4eCKUM  MasSTHHUKOM  Ha3pIBaeTCI  MarepuajbHas  TOYKa,
IIOJIBCIIICHHAs] Ha HEBECOMOW M HEPACTSDKMMOW HUTH. MOJEIbI0O MOXKET CIY)KUTh
TSDKEIBIA IMApUK, pa3Mepbl KOTOPOTO BeCbMa Mallbl 110 CPaBHCHUIO C JTMHOW HHTH,
Ha KOTOPOW OH IOABEHICH (HE CPaBHUMBI C PACCTOSHHEM OT IICHTPA TSHKECTH JI0
TOYKH ITOJIBECA).

Yuénble [anuneir, HptoToH, beccenb W apyrue yCTaHOBWIM CIIEAYIOIIUE
3aKOHBI KOJI€OaHUs MAaTEMAaTUYECKOTO MasSTHUKA:

1. Ilepuon kosiebaHUs MATEMaTHYECKOrO MAasATHHKA HE 3aBUCUT OT MAacChl
MasiITHUKA U OT aMILUIATYZbI, €CJIM YIOJI pa3Maxa He IpeBpIaeT 6°.

2. Ilepnon xoneOaHUS MaTEMAaTHYCCKOTO MASTHHKA MPSMO IPOMOPIIHOHATICH
KBaJ[paTHOMY KOPHIO M3 JUIMHBI MasTHUKA WU OOpaTHO MPONMOPIUOHATICH
KBaIpaTHOMY KOPHIO U3 YCKOPEHHUs CBOOOIHOTO TMaJICHUSI.

Ha ocHoBaHmMM »THUX 3aKOHOB MOXXHO HamucaTh (GopMyny s Iepuojia

KOJIEOaHMIA: T=2n \g )

XOJd PABOTHBI
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSAL:
1. PaccMOTpeTh MIKAJIbI H3MEPUTEIBHBIX TPUOOPOB, OMPEICTUTH LICHY JCICHHUS.

2. [locTaBuTh MITATUB Ha Kpail cToOJA.

3. 3axxaTh HUTHb MasITHUKA 3a CBOOOJIHBIN KOHEIl MEXIy JABYMs IOJIOBUHKaAMU
pe3aHoil mpoOKH B JepKaTesie MTaTUBa.

4. VI3MepuTh MNpu MOMOIIM INTAHTCHIUPKYJS IHAMETp IIapuKa, HAWTH paanyc
mapuka r.

5. Usmeputhb myuny HUTH lo, HAWTH UTMHY MasTHUKA (IJTMHA MAsSTHUKA CYATACTCS OT
HIDKHETO Kpast MPOOKHU A0 LEHTpa TSHKECTU IIapuKa)

l=lo+r.
6. OTKJIOHUTH IIApUK Ha HEOONBILION yroiu, He 6osbiie 10°, U OTHYCTUTB.

7. Ilo cekyHmomepy OmNpeneauTh BpeMs, 3a KOTOPOE MAsTHUK COBEPIIUI N MOJHBIX
konebanuii (Hanmpumep, 100 konebaHmit).
8. Beruncauts nepuos moaHOTo KoyieOaHus MasiTHUKA IO opMyJie:
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9. Beruucanth yckopeHue CBOOOTHOTO MaACHHS, 110 (opMyJIe:

4%l

9= "z

10. [ToBTOPUTH OMBIT B pa3a MPHU Pa3TUIHBIX JUTMHAX MAsTHHUKA.

11. U3 Bcex HAWACHHBIX 3HAYEHUH YCKOPEHHsI CBOOOTHOTO MAaJeHUS BBIUYMCIHUTH
CpeaHee 3HAUYCHHUE.

12. CpaBHI/ITB Haﬁz[eHHoe 3HAYCHUC YCKOPCHHA CB060,ZIHOI‘O IHaJacHusAa C TaOJIMYHBIM U
OIIPCACIINTE OTHOCHUTCIIBHYIO IIOTI'PCIMHOCTD U3MCPCHUS 110 (l)OpMYJ'Ie:

|g_gma6ﬂ|
= - 100%
9 maén
13. Pe3ynbpTaThl N3MEpEeHNId U BEIYMCICHUN 3aMUCaTh B TAOIHILY.
e = =
~ = =
= S o
= - = S 5 S
« - = L = ::(
— 2
= | & o 2 == S
« 5 = o | € =S TS ®
& S | = & X ol S = 0 S = &
= | = | = 2ol 2o E=| 5 T /& Z a2 = A
= = ) = | = R 9 [3) =
< = X = s = s e = ) T = 8“ qg
= | 2| | S S =|S=| 2| E o= = = =
g = | = SEE| EE| E| S5 SEEV | FEE =
= | @ « « = = | 2= 9= o = =
= = = = = O > O = O e oL N oo = ﬁg@g cge
| F|E|E |ES| g5 £5 852 AE5 | 8852|E5°
Z e | H|H |2 A2 EZ|»Eg OSEDS | =SEh O

14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CAENIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Takoe MexaHu4eckue Konedanus?
2. Uto Ha3bIBaIOT aMIUTUTY0M Konebanuii? [lokazats €€ Ha puUCyHKe.
3. Ilokazatp Ha pHUCYHKE BHIbl MASITHHUKOB, 3amucaTh (HOPMYJIbI, KOTOPHIM
pPacCcUUTHIBAIOT MEPUOJ] KOJIEOaHHUM 3TUX MasITHUKOB.
4. Kakue kosiebaHusl Ha3bIBAIOT CBOOOJHBIMH W BBIHYXJAEeHHbIMH? IlpuBectu
IPUMEPHI.
5. Kakue xoneGaHusi Ha3bpIBalOTCA 3aTyXalolMMU W He3aryxarommmu. [louemy
koneOanus 3aryxator? WM300pa3suTh Ha pHCYHKE TrpaduKkd 3aTyXarolumx U
He3aTyXarIMX KoJIeOaHuil.

JIABOPATOPHAS PABOTA Ne 11

Haszeanue nabopamopnoii pabomur: «A3yuyenne nurepdepeHnu cBETAY.
Llenv pabomwt: v3yuuTh UHTEPPEPESHITNIO CBETA.
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Oobopyoosanue: MbUIbHBINA pacTBOp, MPOBOJIOYHAS PAMKA, AJIEKTPpUUYECKas TAMITIOYKa,
UCTOYHHUK 3JIEKTPUUYECKON SHEPTUM JJIsl MUTAHUS JTAMITOUYKH, COSUHUTEIbHBIC
IPOBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISIHHBIE TUIACTUHBI, KOMIIAKT-TUCK.

PesyabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposannoe

cooeprcanue):

— TIK 1.2. IIpoBoANTH MOHTaX MPOMBIILIEHHOTO 000PYI0BaHUS B COOTBETCTBUU
C TEXHHUYECKOW JIOKYMEHTAIUEW;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHtule:
— TIPG 06, ITP6 07, I1P6 10;
— 1Py 07, ITPy 08, ITPy 09, ITPy 12.
Ilo  okoHuanuu pabomwvl obyyaOwulicsi O00IHCeH YyMemb: TPOBOJUTH

HaOIIOICHUS, TUTAHUPOBATh U BBITIOJHITH SKCIIEPUMEHTHI, OOBSICHATH HAOII0aeMOe

sBiieHue (MHTEepdEPEHITMOHHAS KapTHHA);

Teopus

UuTeppepeHiiuss — sBICHHE XapaKTepHOE I BOJIH JIIOOOM MPUPOJBIL:
MEXaHUYECKUX, JIEKTPOMArHUTHBIX.

WNuTepdepeHius BOJIH — CIOKEHHE B MPOCTPAHCTBE ABYX (WJIM HECKOJIBKHX)
BOJIH, IPU KOTOPOM B pa3HBIX €ro TOYKax MOJYy4YaeTcs YCWICHHE WU OciadlieHHe
PE3YJIbTUPYIOIIECH BOJHBL.

Jlnst obpazoBaHusl yCTOMYMBOM HMHTEPHEPEHIIMOHHOM KapTUHBI HEOOXOIMMBI
KOTEpEHTHbIE (COTJIACOBAHHBIE) HMCTOYHUKH BOJH. KorepeHTHBIMH Ha3bIBAIOTCA
BOJIHBI, UMEIOIIIME OJJUHAKOBYIO YAaCTOTY U MOCTOSIHHYIO Pa3HOCTh (as3.

WuTepdepenimeil cBera Ha3bIBaIOT MPOCTPAHCTBEHHOE IEpepacipeeieHue
CBETOBOTO MOTOKA MPH HAJIOKEHUH JBYX (MJIM HECKOJBKHUX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B PE€3yJbTaT€ 4YEro B OJHUX MECTaX BO3HHMKAIOT MAaKCUMyMbI, a B APYTUX
MUHUMYMbI THTEHCUBHOCTH (MHTEp(dEpPEHIIMOHHAS KapTUHA).

HNuTtepdepeniueit cBeTa OO0BsICHAETCS gfé,
OKpPAaCKa MBUIbHBIX IIy3bIDEM M  TOHKHX \
MAcISHBIX IUIEHOK HAa BOJE, XOTS MBUIBHBIA
pPacTBOp U Maciio OECIIBETHBI. AN 2

CaeToBbIE BOJIHBI YaCTUYHO \ ] A
OTpaXaroTcs OT MOBEPXHOCTU TOHKOM IMJICHKH, /
YaCTUYHO MPOXOJAT B Hee. Ha BTopol rpanutie /
IJIEHKK BHOBb  MPOUCXOJUT  YaCTUYHOE o
OTpaKEHUE BOJIHEI. ; ‘ﬂ d

CBeTOBbBIE BOJIHBI, OTPAYXXEHHbBIC ABYMS
MMOBEPXHOCTSIMH TOHKOW IUIEHKH, PACOPOCTPAHAIOTCS B OJIHOM HAIpaBJICHUH, HO
MIPOXOJISAT Pa3HbIC MY TH.

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

HaOmrogaeTcs nHTepPEepeHINMOHHbIN MakcuMyM, Tie k=0; £ 1; + 2; £+ 3;...

HtepdepeHIMOHHBII MUHUMYM HaOMIOAAE€TCA MPU Pa3HOCTH XOJa, PaBHOU

A
HEYETHOMY 4uciy JuinH notysond [ = (2k + 1) o

L
[Inpuna uHTEp()EPECHINOHHON IOJIOCH BBIPA3ZUTCA COOTHOILIECHUEM: AX:Eﬂ«,
A d
JUINHA CBETOBOM BOJIHBL: = EAX , 4icio nmosioc N, KOTOpbIE MBI YBHIUM,

OIPEAEIIACTCS CTEIEHbI0O MOHOXPOMATHYHOCTH AJAA: N = A/AL

Korma BeImomHsAETCS yCIOBHE MAaKCUMYyMa JIJIsi OMHOW JIJTHHBI CBETOBOW BOJIHEI,
TO OHO HE BBHITIOJHSACTCS s ApyruX BoJH. [loaToMy ocBeméHHass OeabIM CBETOM
TOHKass IBETHAs TMpo3padHas IUICHKAa KaXeTCs  OKpalleHHOW. SIBieHwme
uHTephEpeHIIMM B TOHKUX IUICHKAX MPUMEHSETCS [IJIsi KOHTPOJIS KauyecTBa
00pabOTKH MOBEPXHOCTEH, SISl POCBETICHUS ONTUKHU.

UurtepdepeHiinonHas KapTUHAa — PETyJIsIpHOE depeaoBaHue obacTei
MOBBIINIEHHON U TOHM>KEHHON MHTEHCHUBHOCTH CBETA.

WNuTtepdepeniusi cBera — MPOCTPAHCTBEHHOE IMEepepaclpe/ieieHue YHEPruu
CBETOBOTO H3IIyYCHHs] TNPU HAJNOKEHUHM JIBYX WJIM HECKOJIbKUX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBJICHUSX WHTEpPEpeHINH U Audpakiud cBeTa coOJo/1aeTcs
3aKOH COXpaHEHUs dHeprur. B oOmactn mHTEpPEpeHIINN CBETOBAS YHEPTHUS TOJIHKO
nepepacnpeersieTcs, He NpeBpamasch B APYrHe BHABI SHepruu. Bo3pacranue
DHEPTUM B HEKOTOPBIX TOYKaX HWHTEPPEPEHIITMOHHOW KAapTHHBI OTHOCHUTEIHHO
CyMMapHOW CBETOBOW SHEPTHH KOMITCHCUPYETCS YMEHBIIICHUEM €€ B APYTHX TOUYKAX
(cyMMapHasi CBETOBasi SHEPTUSI — 3TO CBETOBAs DHEPTHUS JIBYX CBETOBBIX ITyYKOB OT
HE3aBUCHUMBIX HCTOYHHKOB).

CeTnible TIOJIOCKM COOTBETCTBYIOT MAaKCUMyMaM OSHEPIHHM, TEMHbIE —
MUHHUMYMaM.

X0 PABOTHI
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUSL:

1. ITposectu OIIBIT 1:

1) ommyCTUTH MPOBOJOYHYIO PaMKy B MBUIBHBIA PAcTBOD;

2) mpoHalOII0IaTh M 3apUCOBATh MHTEPPEPECHIIMOHHYIO KApTUHY B MBUIBHOH TIJIEHKE
(Ipu OCBELIEHUY TUIEHKU O€JIbIM CBETOM (OT OKHA WJIM JIAMITbI) BO3HUKAET
OKpaIlTMBAaHUE CBETIIBIX TIOJIOC: BBEPXY — CHHHI I[BET, BHU3Y — B KPACHBIN I[BET);

3) cnenathb BBIBO/I.

2. [Iposectu OIIBIT 2:

1) ¢ NOMOIIBIO CTEKIJIIHHOM TPYOKH BBIAYTh MBUIBHBIN MYy3bIPH;

2) npoHabmomath 3a HUM (NIPU OCBEMICHUH €ro OeibiM CBETOM HAOII0JAI0T
oOpa3oBaHHE I[BETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEL; [0 Mepe YMEHbIICHUS
TOJILIMHBI TUIEHKH KOJIbI[a, PaCIIUPSSAChH, IEPEMEIIAOTCS BHU3);

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY,
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4) cnenaTh BBIBOJ.

3. IIposectu OIIBIT 3:

1) TmaTenbHO MPOTEPETh CTEKISHHBIC TUIACTMHKH, CIOXHUTh X BMECTE M CXKaTb
najabllamu;

2) mnpoHaOMoaaTh MHTEPHEPEHIIMOHHYIO KapTHUHY (M3-3a HEUJICATBHOCTH (DOPMBI
COMpPHUKACAIOUIUXCS MOBEPXHOCTEH MEXIy IJIAaCTUHKAMHU 00pa3yloTcs TOHYaMIme
BO3/IyIIIHbIE MMyCTOTHI, JAIOIIUE SIPKUE Paay>KHbIE KOJIbIICOOpa3HbIE MM 3aMKHYTHIC
HEMPaBUILHOW (POPMBI TMMOJOCH; TPU W3MEHEHUHW CHJIBI, C)KUMAFOIICH IJIACTUHKH,
pacmoyio)keHrue © (GopMa TOJIOC HM3MEHSIOTCS KaKk B OTPAXECHHOM, TaK W B
MPOXO/ISAIIEM CBETE);

3) 3apucoBaTh YBUJAECHHBIC KAPTHHKHU;

4) cnenaTh BBIBOJ.

4. IIposectu OIIBIT 4:

1) MOJNOXKUTH TOPUZOHTAIBHO HA YPOBHE IJ1a3 KOMIAKT-IUCK;

2) npoHabito1aTh UHTEPHEPEHITMOHHYIO KapTUHY;

3) onucaTh UHTEPPEPEHIIMOHHYIO KAPTUHY,

4) cnenaTh BBIBO/I.

5. CpaBHUTH pe3yabTaThI OMBITOB U CJI€JIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
UYro Ha3bIBaeTcs HHTEp(epeHure ceera?
Kaxkoe ycnoBue HeoO6xoaumo 11t uHTepdepeHnn cera’?
3. Kakoit Bum wumeer uHTEpPEpEHIIMOHHAS KapTWHA B Cllydae MOHO-
XpPOMaTHYECKOTo cBeTa?
Kak onpenensiercs AjivHa CBETOBOM BOJIHBI IPU UHTEp(EpeHLInU cBeTa?
[Touemy MBUIbHBIE ITYy3bIPH UMEIOT PAIY>KHYIO OKPACKY?

N =

o s

JIABOPATOPHAS PABOTA Ne 12

Ha3zeanue nadopamopnoit pavomui: «A3ydyenne 1upakuum cBeTa.
Ilenv pabomot: n3yanTh TUGPAKIIUN CBETA M ONPEICIUTD JJTMHY CBETOBOW BOJIHBI.
Oobopyoosanue:. TpuOOp I ONPEACICHUS JJIMHBI CBETOBOM BOJIHBI, ITOJICTaBKa IS
npuodopa, AUPpaKkUUOHHAs pPEHIETKA, MUCTOYHUK CBET (JIaMIOYKa C IPsIMOM
HUTBHIO HaKajia B TaTPOHE).
PesyabTarsl:
Dopmupyemoie 9J1eMeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooepiicanue):
— TIK 1.2. IIlpoBoANTs MOHTaX MPOMBIILIEHHOTO 000PYI0BaHUS B COOTBETCTBUU
C TEXHUYECKOU TOKYMEHTALUEH;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
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npeomemmuuie:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomvl obyuarowutics O0adCeH yMemb: TPOBOIAUTH
HaOII0ACHUS, TUIAHUPOBATh U MPOBOAMTH M3MEPEHUS PA3IUYHBIMU HU3MEPUTEIbHBIMU
npubopaMy; TPUMEHITh TOMy4YeHHbIe 3HaHUS 10 (¢u3MKe s  OObICHEHUs
HaOJII0AAEMOro SBJICHHS, AHAJIU3UPOBATh COCTAB 3JIEKTPOMAIHUTHBIX W3ITY4YECHUM;
MIPOU3BOAUTH MAaTEMATHYECKYIO O0Opa0OTKY MOJYYEHHBIX PE3YJIHTATOB AKCIIEPUMEHTA.

Teopus

Hudpakuuss — sBICHUE OTKJIOHEHHUS BOJIHBI OT  MPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs MPU MPOXOKACHUN Yepe3 Majble OTBEPCTUS M OTHUOAHWUU BOJHOMU
MajblX OpensarcTBUd. Pasmepbl mpenstcTBuil (OTBEPCTUI) NOJKHBI ObITh MEHbIIE
WIM COM3MEPUMBI C JJIMHOW BOJHBI. CyHIECTBOBAaHHME ATOTO SIBJICHMS (AUPpPaKIMN)
OTPaHUYUBAET 00JIACTh NMPUMEHEHHSI 3aKOHOB I'€OMETPUYECKON ONTUKU U SBIISETCS
NPUYMHOM TIpeiesia pa3penraroeil CHoCOOHOCTH ONTHYECKUX TPHOOPOB.

Hudpakiuss oObICHAECTCS TeM, YTO CBETOBBIC BOJHBI, TNPUXOJAIINE B
pe3ynbTaTe OTKIOHEHHSI M3 Pa3HBIX TOYEK OTBEPCTHS B OJIHY TOYKY Ha JKpaHe,
UHTEPPEPUPYIOT MEKTY COOOM.

Judpakiuss cBeTa HUCHOIB3YETCS B CIEKTPAIbHBIX npn6opax OCHOBHBIM
AIIEMEHTOM KOTOPBIX SIBIISIETCS NU(PpaKIIMOHHAS pelIeTKa.

JudpakronHas pelieTka — ONTHYECKUd Mpuodop,
NPECTaBISIONINI COO0M NEPUOAMUYECKYIO CTPYKTYpPY H3
0O0JIBILIOTO YHCIIa PETYJIIPHO PACIIOJIOKEHHBIX 3JEMEHTOB,
Ha KOTOpBIX MpoucxomuT nudpakuus cseta. [lepuon
PELIETKH — MITPUXH C ONPEJEICHHBIM U MOCTOSIHHBIM JJIs1
TAHHOU TuhpaKkIIMOHHON pelIeTKH npoduiiem
MOBTOPSIFOTCS Y€Pe3 OJTMHAKOBBIN MPOMEKYTOK d.

CnocoOGHOCTh TU(PPAKIIMOHHON pElIeTKH pacKiiaJblBaTh MaJalolluii Ha Hee
nyu€Kk CcBeTa MO /JJIMHAM BOJH SIBJISIETCS €€ OCHOBHBIM CBOMCTBOM. Pasznmuaior
OTpa)kaTeJbHbIC U MPO3PAYHbIC TUPPAKITHOHHBIE PEIICTKH.

[TapannensHbie Ty4H, UAYNIME OT KPaeB COCEIHUX IIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, rme d — TmNOCTOSIHHasE pEMIETKM — PACCTOSHUE MEXKIY
COOTBETCTBYIOIIMMH KPasIMU COCETHUX IIEJIeH, HA3bIBAEMOE MEPHOOM PEIICTKH, () —
YTOJI OTKJIOHEHUS CBETOBBIX JIy4Yell OT NEPIEHANKYIISApa K TNIOCKOCTH PEIIETKH.
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[Ipu pasHOocTM XOnda, paBHOM wLeIOMYy 4YHciIy JHMH BoiH d-sing = kA,
HaOronaeTcst MHTepPEepEeHIIMOHHBIN MAaKCUMYM JJIsl JAHHOM JUTMHBI BOJHBI. Y CJIOBHE

. [ ¢ b 0
xpay

UHTEePHEPEHITMOHHOTO MaKCUMyMa BBITIOTHACTCS I KaKIOW JIMHBI BOJHBI TIPH
CBOEM 3HaYeHUU JUGPaKIUOHHOTO yIJia O.

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

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

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

WCIIOJIb3YIOT JJIS1 BBIYMCIICHUS IJIMHBI CBETOBOW BOJIHBI).

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

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

JudpakumonHas pemerka

cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpaxinun nmeetr HauOoJIbIIee 3HAYEHUE JUUIsI KPAaCHOTO CBETA, TaK Kak
JUTMHA BOJIHBI KPACHOI'O CBETa OOJIbIIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Haumensbiiee 3Hauenue yria aupakuuu 11 (proseToBoro cBera.
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[TomyunTs AMGPPAKIUOHHBIA CIEKTP MOXKHO,
UCIIOJIb3Ys MpUOOp 1l ONpEeNeieHHs]  JJIMHBI
cBeToBO# BosHbI. [Ipubop cocrtout u3 Opycka 1 co
mkanoi. Buusy Opycka ykpemieH crepxkeHb 2. Ero
BCTABJISIIOT B OTBEPCTHUE IMOACTABKU OT MOABEMHOIO
CTOJIMKA. BpyCOK 3aKkpeIuiaioT noj pa3HbIMHU yriaMu
c momMoniplo BuHTa 3. Bronb Opycka B OOKOBBIX
Mazax €ro MOXET NEepeMEeIIaTbCcsl MOJI3YHOK 4 C
skpanoM 5. K koHIy Opycka mpukperuieHa pamka 6,
B KOTOPYIO BCTABJIAIOT TU(GPAKIIMOHHYIO PEIIETKY.

X0 PABOTHBI
IIpogeccuonanvro-opuenmuposantule 3a0aHUA.
1. PaccmoTpeThb LIKajabl H3MEPUTENbHBIX IPUOOPOB, ONPEACIUTh HEHY JCJICHUS.
2. CobpaTh yCTaHOBKY, H300paXeHHYIO Ha pUCYHKE 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JIaMITy U BKITIOUHUTH €€.
4. CMoTpsa uepe3 IU(PaKLIMOHHYIO PEIIETKY, HAlpaBUTh MPUOOp Ha JIaMIy Tak,
4YTOOBI Ue€pe3 OKHO 3KpaHa Npudopa OblIa BUAHA HHUTH JIAMIIBI.
5. DOkpan mnpubopa yYCTAaHOBHUTh Ha BO3MOXXHO OOJIbIIEM PACCTOSSHUM OT
IU(GPaKIMOHHON PEIIETKU U MOJYyYUTh Ha HEM YeTKoe nu3o0paxenue crektpos | u 1l
MIOPSIIKOB.
6. [IponabmtogaTe 00pa3oBaBIIKecs Ha YEPHOM dKpaHe MU(PpaKIIMOHHBIE CIIEKTPHI | 1
II nopsiaka, rae OmKe K LIENH pacioiaratoTcsi (PUOJIETOBBIC JIyUH, a Jajblle OT Heé
KpacHBbIE.
7. V3Meputh 1o mikaje Opycka yCTaHOBKHM paccTosiHHe «D» oT skpaHa mpubopa 10
TuGPaKIMOHHOMN pemeTKu (CM. TIEPBBIA PUCYHOK).
8. Onpenenuth paccrosHue OT HyseBoro aenenus (0) mIkamsl KpaHa A0 CepearHbI
(1oNeTOBOM MOJOCHl KaK CJIE€BA «dy», TAK U CIpaBa «dn» s CHEKTpoB | mopsanka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHUE dcp.
9. Takue e HM3MEpPEHHs BBINOJHUTH W I KPAaCHBIX MOJOC IU(PAKIIMOHHOTO
CHEKTpa.
10. Beruucnuth aMHY BOJHBI (prosieToBoro ceta ais crektpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsnkoB no popmyne
a
i=d b
10.Pe3ynbTaThl ©3MEPEHUHN U BBIUMCIECHUH 3allUCATh B TAOJIUILY.
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SS|= | £ &5 S 2 =9 * | R | B O 27 =
Q_‘E s | @ 'e'.E = s = = Q s = = S = g =
>3 |2 |858z2|8 |E|&szzt £ |agez|fEdz ad¢2
EalE AR s]| S o O M 2 O ) o Mme| B E S ¥= =

12. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBO/.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto HazpiBaroT qudpakuueii ceera?
2. Uto mpenctaBistoT coboit mudpakmus Openens u audpaknus Opaynrodepa?
3. Ilouemy HyneBO MakcuMyM IU(PAKIMOHHOTO CHEKTpa Oemoro cBera — Oemas
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJIOC?
4. Tloyemy MaKCUMyMBbI pPAacCIIONaraloTCsi Kak cjeBa, TaK W CIIpaBa OT HYJEBOIO
MaKcUMyMa?

7. IPAKTUYECKHUE PABOTbBI

INPAKTHYECKAS PABOTA Nel

Hazeanue npaxmuueckoii pabomui: «EMKOCTHOe CONpOTHBIEHHE B IeNH
NnepeMeHHOr0 TOKay.
Ileny padomwi: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETIH TEPEMEHHOTO TOKa,
OTPEICNIUTh MapaMeTPhI LIETH NEPEMEHHOT0 TOKa, CoJIepKaIlei KOHIEHCATOP;
Pe3yabTarthi:
Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):
— TIK 1.2. IlpoBoanTs MOHTaX MPOMBIILIEHHOTO 000PY/I0BaHMS B COOTBETCTBUHU
C TEXHHUYECKOW JIOKYMEHTAIEW;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemmHuule:
— TIP6 06, ITP6 07, TIP6 10;
— IIPy 07, IIPy 09, ITPy 12.
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Ilo oxonuanuu pabomul 00y4arOWUICA 00NHCEH YMemb: YATATh DICKTPUIECKUE
Heny, MPOU3BOJUTH pPacueT MapaMeTpoOB AJIEKTPUUECKOW LENU MEPEMEHHOro TOKa,
IPUMEHSTH OJyYCHHbIE 3HAHUS 17151 OOBSICHEHUS UCCIIEyEMOTO SIBICHHUS.

Teopusa
B »snekrtpuueckoil LenmM KOHAEHCATOP SIBJISETCS HAKOIUTEIEM HSHEPruu
ANEKTPUYECKOro mojs. [Ipy MOCTOSSHHOM NPUIIOKEHHOM HANPSKEHUHU TOK Yepes
KOHJIEHCATOp OTCYTCTBYEeT. [lepeMEeHHBII TOK NPOTEKAaeT uYepe3 KOHIEHCATOp.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  M3MEHEHUS  AJIEKTPUUYECKOTO
HANpsDKEHUS Ha IUIACTUHAX KOHAEHCATOpA.

I, | dU,
i = O 22C
o - l ¢ o
~U o Tre C - eMKOCTh KOHICHCATOPaA.
[ .
T [Tpu Uc = Um sin ot HOJIY4YHM:
o | d | .
i = Uy O sin 0t = @CU, sin (@t + 90"
i
Up U_1_y
L I wC

— PEaKTUBHOE COIPOTUBJICHUE KOHIECHCATOPA.
CpaBHuBas (opMyJbl JUisl TOKA U HallpsSHKEHUS. HA KOHAEHCATOpE, BUAUM, UTO
TOK OIEepekaeT HampspkeHue no ¢asze Ha yroi 90°.
PeakTuBHass MouiHocTh KoHAeHcatopa, paBHas Qc = Uc-'l (Bap) maer Ha
CO3/IaHUE DIIEKTPUYECKOTO IMOJIA.

XOJd PABOTHBI
1. Ucnonw3ysi MpUBENCHHYIO CXeMy M JaHHbIE W3 TaOJUIlbI MPOU3BECTH paCUET
HEU3BECTHBIX BEJIUYMH.

I R
o——— ]
i QR y
ul U = ¢
Hcxonable navHEIE: o
Bap | R, I, Bap | R, I, |Bap | R, I, Bap | R, I, | Bap | R, l,
Ne [ OMm| A [N Om| A [ Ne (OmMm| A [ Ne [ OmMm| A | Ne [OM| A
1 10| 2 7 7 1 13| 10| 1| 19 8 18| 25 9 1
2 8 2 8 8 2 14 8 21 20 9 2| 26 8 2
3 7 1 9 7 15| 15 7 2 21 7 1| 27 6 1.5
4 6 1| 10 6 16 5 1| 22 6 2| 28 7 1.5
5 5 21 11 5 1 17 4 1| 23 5 1| 29| 5 1
6 4 1| 12 4 08| 18| 10| 1| 24| 10| 3| 30 | 9 1

Llerb moakIIOYEHA K UCTOYHHUKY MTEPEMEHHOTO TOKA C HanpsceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSL:
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2. Onpenenuthb MOJHOE CONPOTUBIEHKE 1eNH Z (BbIPa3UTh UCIONB3YS 3aKoH OMma:
1=Y).
Z

3. Paccuutath peakTuBHOE comnpotuBieHHe Xc (BbIpa3uTh U3 (HOPMYIIBI:

Z =R+ x.] )

. 1
4. HaiiTu eMKOCTh KOHJIEHCaTopa u3 Gpopmynsl X = ——— .
2r-1-C
5. Onpenenirs akTUBHYIO0 MOIIHOCTE P o popmyne: P = IR,
6. BRIUMCIIUTBL PeakKTUBHYIO MOIIHOCTh Q, ucnons3ys popmyny Q = I2X¢.

7. OnpeenuThb MOJIHY0 MOUTHOCTH S o hopmyre: S =P L
F
COS P =—

8. Haiitu ko3 pumment momHocTH 11enu no popmyiie: :

9. Onpenenuth yron ¢ (o TabauIle WM HA KaNbKYJIATOPE), YIUTHIBAs 3HAUYCHHC
MOJIYYEHHOE B 1I. 8.

10. Pe3ynbrarsl BEIYHMCICHUN 3anMcaTh B TAOJUILY.

e H3BecTHBIE Pacuer
Bapuan BeJINYMHBI
TI; U | I, | R, Z, Xc, | C, P, | Q, S, cos| o
(o]

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

11. Cnoenath BBIBOJI.

KOHTPOJIBHBIE BOITPOCBI:
1. Yto Ha3bIBaeTCSl KOHJIEHCATOPOM?
2. Kak ompenenuTs HanpsHKeHHUE, 3apsi U EMKOCTh KOHIeHcaTopa?
3. Kak HaiiTi peakTHBHOE CONPOTUBIICHHE KOHACHCATOpa?
4. KakoBo Ha3Hau€HUE KOH/IEHCATOpA B IIENH NIEPEMEHHOI0 TOKa

INPAKTHYECKAS PABOTA Ne2

Ha3zeanue npaxmuueckoun padompr: «MHIYKTHBHOE CONPOTHBJICHHE B LeNHU
MEePeMEHHOI0 TOKAY.

Ilenvy pabomwr:  03HAKOMUTHCA € PAOOTOM KaTyIIKM WHIYKTUBHOCTH B ILENU
NEPEMEHHOT0 TOKA, HAYYUTHCS OMPENEIATh MapaMeTphl dJIEKTPUUECKON LIenH
NEePEMEHHOTr0 TOKa, COAepKalIel KaTyllKy HHIYKTUBHOCTH.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvno-opuenmuposannoe

cooepicanue):

— TIK 1.2. IIpoBoANTH MOHTaX MPOMBIILIEHHOTO 000PY/I0BaHUS B COOTBETCTBUU

C TEXHHUYECKOW JIOKYMEHTAIEW;
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MemanpeomemHuule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomi 0OyuaOWUIC 00IJICEH YMemb. YUTaTh dICKTPUUCCKHE

LEeNHU, TPOU3BOIUTH PACUYET MapaMEeTPOB AIIEKTPUUYECKOM IEMM MEPEMEHHOrO TOKa,
MIPUMEHSTH TTOJIYYCHHBIC 3HAHUS U OOBSICHCHHS CCIIETyeMOTO SBJICHUS.

Teopus

Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
mosie. 3T0 CBOMCTBO XapaKTEPU3YETCs MapaMeTPOM KaTYIIKU - UHAYKTUBHOCTHIO (L),
KOTOpas 3aBUCHAT OT 4YWCJIa BHUTKOB, CEPIACYHHKA, TECOMETPUUYECKUX Pa3MEPOB
KaTyIIKH.

L = y/I; rne y = W-® - NOTOKOCIEIJICHUE KaTYIIIKH;
W - 4uciio BUTKOB KaTymiky; @®- MarHUTHBIN OTOK; | - TOK,
o Ter_ MPOTEKAIOIINH 10 KaTYIIIKE.
IlepeMeHHBIM TOK, NpPOTEKas II0 KATYyIIKE, CO31acT
IIEPEMEHHBIA MAarHUTHBIM TOTOK @, KOTOPBIM, IEpeceKas
BUTKM KaTymikd, HaBoauT B HUX JJIC camomnnykuuu. CornacHo npasuna JleHna,

OJIC caMOMHIYKIIMU, TOK CAMOUHAYKLWH MPENATCTBYIOT IPOTEKAHUIO TOKA B LIECTIH
dd ch
gy = —w— =L —.
dt dt
o o d . _ _ .
w=u; =-g =L—=LI —sm{wt) =wll cos{wt)=T_ smn (wt+30)
Torﬂa dt dt
Un/lm = U/l = XL = oL (OM) - HHIYKTUBHOE COMPOTUBIICHNE KATYIIIKH.
QL - peakTHBHas MOIIHOCTh KaTYIIKH HAET HA CO3JaHHE€ MAarHUTHOTO IIOJIA.
EnuHnna n3MepeHns peakTHBHOM MOIIIHOCTH: Bap — BOJIBT - AMIIEP PEAKTUBHBIN;
P - akTrBHas MOITHOCTH LIENIM MPEBpAIIACTCS B TeIU10. Equnnna n3amepenus Br;

S - moyiHas MOIIHOCTH IIETH, €AUHUIIA n3MepeHust BA - BobT-ammep.
2 ]
= Il' + - o
3 PiAg; MOAYJIb IIOJTHOHM MOIITHOCTH.

Cos = ——
~ KOO()(UIUEHT MOIIHOCTH, IMOKA3bIBAIOIIMM Kakasd 4YacTh ITOABENCHHON K
IIETN AJIEKTPUUECKON MOIITHOCTH S, MPEBPAIIACTCs B MOJIE3HYIO MOIIHOCTH P.

XOJA PABOTHI
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1. Ucnonb3ysi mMpuBEIEHHYIO CXE€My U JaHHbIE W3 TaOJUIBl MPOU3BECTH pPacyeT

HCHU3BCCTHBIX BCINYHH.

l Aot
. L
c®
_ : R‘CE
Hcxonupie 1aHHBIC: O
Bap | R, I, | Bap | R, I, |Bap | R, I, | Bap | R, I, |Bap | R, l,
Ne OMm | A | Ne Om A | Ne OMm | 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 21 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

L[eHB MNOAKIIIOYCHA K UCTOYHUKY IICPCMCHHOI'O TOKa C HaAnpAax)icenuem U=

127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUA.

2. OnpeienuTh MOJIHOE COMPOTUBIEHUE 11enH Z (BbIpa3uTh U3 (popMyIibl 3aKOHA

Owma: | = !)
Z
3. Paccuurtate peakTuBHOE comnpoTuBieHHE XL (BbIpa3uTh U3 (HOPMYIIBI:
Z =\JR?+X}?).
4. Haiftu uHIyKTUBHOCTD L kaTymiku no popmyie: X = 2afL.
2

5. Onpenenuth aKTUBHYIO MOIITHOCTH P, icnonb3ys popmyy: P= U? = IR.
6. BEMMMCINTS peaKTUBHYIO MOIIHOCTE Q, MCIIONbL3ys Bepaxkenue: Q = 12X,
7. OnpeenuTh MOJTHY0 MOITHOCTH S o hopmyre: S=U.

COSP=—

S

8. Berunciuth K03(PUIMEHT MOIIIHOCTH LIEeTH 1o (popMyIie:

9. Onpenenuth yron ¢ (mo Tabiaulle WM HA KaJIBKYJIATOPE), YIUTHIBAs 3HAUCHUE

MIOJIyYEHHOE B II. 8.
10. Pe3ynbTarhl BHIYUCIACHUN 3aMMCaTh B TAOJIHITY.

e HN3BecTHBIE Pacuer
BeJIUYHNHBI
Bafa“a" Ul L| R | Z | X,| L | P| Q| S| cos| @
B A Om Om | Om | I'm | Br | Bap | BA (0} , °
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11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOIIPOCHI:

1. Kakum cBoiicTBOM o0O0jamaeT KaTyllka HWHAYKTUBHOCTH, M YEM OHO
XapakTepuzyercs?

2. Kak HaifTu peakTUBHOE COIIPOTHBIICHUE KATYIIKN?

3. Kakue MOIIHOCTH pa3inyaroT B HEMsIX IePEMEHHOTO TOKa?

4. Kaxoit puznueckuii CMbICI cOSQ?
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9. MPUJIOKEHUE

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

du3nuyeckas NOCTOTHHASA O0o3HaueHune

YckopeHne cBOOOIHOTO MaACHUs g
Yucao T T
['paBuTanioHHAast NTOCTOSIHHAS O
Hucmo ABoraapo Na
YHuBepcaibHas ra3oBas R
MOCTOSIHHAS

ITocrossHHast bonpiimana k

3aps 3JIEeKTpOoHa e

CkopocTh cBETa B BAKyyme

ITnoTHOCTD KUAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Boma (mpu | 1,00-103 PTyTh

4°C)

['muuepun 1,26-103 Croupt

55

YucaoBbie
3HAYCHUSA

9,81 m/c?

3,14

6,67-10 M3/ (xr
2

6,02-10%° momp™

8,31 Ix/(momnb-K)

1,38-102 Ix/K
1,60-10%° Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m®

13,6:103

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILnoTHOCTD, TBépnoe ILnoTHOCTD,
TEJIO Kr/m® TEJI0 Kr/m°
AIOMUHHN 2,7-103 Mens 8,9-10°
Bapuii 3,5:103 Huxennb 8,9-10°
Bananuii 6,0-103 CBuHery 11,3-103
Bucmyt 9,8-103 Cepebp 10,5-10°
XKeneszo 7,8:10° 0 1,9-10°
JIuTwit 0,53-10° Lle3ui 7,1-10°
[Munak

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

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

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHH S JKUAKOCTEH

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

IToka3zaTesib npeIOMJICHUSA

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

WNRNRNNNMNRNNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPOOWO~NOURNRWNROOXNOAOR~WNEO

0

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

0,5

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

Pa3HocTh MOKa3aHUii CyxXoro v BJaKHOT0 TepMOMeTpoOB, °C

1

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

IIcuxomeTpuyeckas Tadauna

1,5

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

2

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

2,5

57
59
61
63
64
65
66
67
68
70
71
72
73
68
74
75
75
76
76
77
78
79
79
80
80
81
81
82
82
82
83
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3

50
52
54
56
57
59
61
62
63
65
66
67
68
68
70
71
72
73
74
74
75
75
76
76
77
77
78
78
79
79
79

3,5

43
45
47
49
51
54
56
57
58
60
61
62
63
59
66
67
67
68
69
70
71
71
72
72
73
74
75
75
76
76
76

4

36
39
42
44
46
48
50
52
54
55
57
58
59
57
62
63
64
65
66
66
67
68
69
69
70
70
72
72
73
73
74

4,5

31
33
35
39
41
43
45
47
49
51
53
55
56
53
58
59
60
61
62
63
64
65
65
66
67
68
69
69
70
70
71

4

26
29
31
34
36
39
41
43
45
47
48
50
52
50
54
55
57
58
59
60
81
62
63
63
64
65
66
67
67
68
68

5,5

20
23
26
29
32
34
35
39
41
43
45
47
48
46
51
52
53
54
56
57
58
59
60
61
62
63
63
64
65
65
65

6

16
19
23
20
28
30
33
35
37
39
41
43
44
43
47
49
50
52
53
54
55
56
57
58
59
59
61
61
62
63
63

6,5

11
16
18
21
24
27
29
31
33
35
38
40
42
40
45
46
48
49
50
51
53
54
55
56
56
58
58
59
60
60
61

11
14
17
20
23
25
28
30
32
34
36
38
37
41
43
44
46
47
48
49
51
52
53
53
54
56
56
57
58
58



I[aBneHne HAChIIIAIOIIMUX ITAPOB M UX IVIOTHOCTD IIPHA Pa3/iIM4HbIX

t, °C

©ooo~Noolhs WNEFE O

p, klla

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

TeMImepaTypax
3 # t, °C
4,84 17
5,22 18
5,60 19
5,98 20
6,40 21
6,84 22
7,30 23
7,80 24
8,30 25
8,80 26
9,40 27
10,0 28
10,7 29
11,4 30
12,1 31
12,8 B2
13,6 33

P, klla

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

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

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii kKo3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

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

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

sino.

coso

Tadauua CHHYCOB U KOCHHYCOB

tano

sing,

Cosa

tana

sino

COSCL

tana

1 o

20

30

40

50

60

70

80

gﬂ

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

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

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

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

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

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

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

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

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

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

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

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