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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHIAIUH M0 BHINOJHEHHUIO JJA00PATOPHBIX U NMPAKTHYECKHUX
padoT no od1eodpa3oBaTebHON AUcHUILINHE «Pu3uKka» AJs cnenuaasHoctu 08.02.14
JIKCIIyaTanus U 00C/Iy’)KMBaHNEe MHOTOKBAPTHPHOI0 I0MAa TEXHOJOIM4YeCKoro npoguis,
pa3paboTaHHbIe NpenoaaBarTeiemM
I'BITIOY «IOxkHoO-YpaabcKuil roCyAapCTBEHHbIN TEXHUYECKH I KOJLIEHA»
MenbkoBoii B.B.

JlaGopaTopHble W  TpPAaKTUYECKHE 3aHATHS  SBISAIOTCS  BAXKHBIM  DJIEMEHTOM
o0mieo0pa3oBaTenbHOM  OTUCHUIUIMHBL. B mpoliecce  BBIMONMHEHHS — JaOOpPAaTOPHBIX |
MPaKTUYECKNX paboT oOydwaromiecss CHCTEMAaTHU3UPYIOT H  3aKPEIUIAIOT — IOJy4YeHHbBIE
TEOPETUYECKUE 3HAHWSA, PA3BUBAIOT HWHTEIUICKTyallbHbIE M TpOo(ecCHOHATbHBIE YMEHUS,
(GOpMHUPYIOT 3JIEMEHTHI KOMIETCHIINN OyayIHuX CIenuaanucToB. JIabopaTOpHBIE OMBITHI AT
BO3MOXXHOCTh OOYYaIOLIUICS 3KCHEPUMEHTAIbHO Ha MPAKTUKE 3aKPENUTh NPUOOPETEHHbIE
TEOPETUYECKUE 3HAHUS.

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

MeToaudeckne pEKOMEHAANHA COAEPXKAT: TOSCHUTEIBHYIO 3alHCKy, TEepEYCHb
1abopaTOpHBIX H TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHWBAHMSI JTA0OPATOPHON W TMPAKTUYECKOW padOThI, MpaBWIa TEXHUKH OE30MaCHOCTH TpHU
MIPOBEJICHUU JITA0OPATOPHBIX M MPAKTUUYECKUX padoT, nuTepaTypy (OCHOBHBIE MEYAaTHBIE U
AJIEKTPOHHBIE U3JIaHUS, TIONIOJHUTEIbHBIE HCTOYHHUKH ), IPUIIOKEHUE.

Kaxxnas paboTta BKiIIO4aeT: HOMEp M Ha3BaHUE, IEPEYeHb HEOOXOAMMOTro 000PYI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOAUMBIE I MPOBEACHUS pabOThI, HOPSAJOK MPOBEIEHUS PAOOTHI
C TIOMIATOBBIM ONHCAHHWEM, TaOJWIBI, KOHTPOJBHBIE BOMPOCHI, MO3BOJISIIOIINE OIEHUThH
Ka4yeCcTBO YCBOCHHUS TEOPETUYECKOIO MaTepHaa.

MeToaudeckne peKOMEHIANH TI0 BBIMTOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
Mo 001Ie00pa3oBaTeIbHON TUCIUTIINHE «DU3KKa») MOTYT OBITh UCITOJIB30BAHBI B YUPEIKICHUSIX
CIIO pnsa cnenuansHocT 08.02.14 Dkcmmyaranus U 00CiIy>KMBaHHE MHOTOKBAPTUPHOT'O JI0Ma
TEXHOJIOTUYECKOTO MPOPUIISL.

Penensenr:

npenojasarens [ BIIOY «
Ypanbckuii MHOronpogu

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

Meroauyeckue  pPEeKOMEHJAIIMKM IO  BBIMOJHEHUIO  Ja0OpaTOPHBIX |
IpakTHUYEeCKUX paboT 1o  oOmeoOpa3oBaTeibHOM — AUCHUIUIMHE — «DU3MKa»
npeaHa3HauYeHbl i1 oOydaromuxcs crenuaibHoctd 08.02.14 Dxkcrutyatanus u
o0CITy’)KMBaHME  MHOTOKBApTUPHOTO  JIOMa  TEXHOJIOTHYECKOro  Tpodus,
ydacTByloien B peanm3anun dOenepanbaoro npoekta «lIpodeccuonanurey.

JlabopaTtopHble M NPAKTUUECKUE 3aHATUSA SIBJISIOTCS BaXKHBIM SJIEMEHTOM
001eo0pazoBaTebHON AUCIUIUIMHBL. B Tporiecce BBIMOTHEHUS Ta0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 0OydJarommecs: MOMy4JaroT HABBIKK PabOThI ¢ M3MEPUTEITHHBIMHU
puOopaMu, TPOU3BOAIT MAaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN M3MEPEHUs, a TAKKECUCTEMATU3UPYIOT M 3aKPEIUISIOT MOJyYEHHbIE
TEOPETUYECKUE 3HAHUS, DPA3BUBAIOT MHTEIUICKTyaJllbHbIE H MPOQPECCHOHATBHbBIC
yMeHUsI, GOPMHUPYIOT JIEMEHTHI KOMIIETCHIIMHN OYIyIINX CIICIIUATHUCTOB.

PabGoueii mporpammoii  0061miecoOpazoBaTeIbHON  AUCHUIIIMHBI  «DH3nKa
MPEyCMOTPEHO BBHITIONTHEHUE 12 51abopaTOpHBIX padOT M 2 MPaKTHUYECKUX padoT,
KOTOpbIC HAIIPaBJICHbI HA JOCTHKECHHUE CIACTYIOMMNX LeIei:

— ¢dopMHpoBaHUE Y 00YYaIONIUXCS MPEACTABICHUM O POJIM U MecTe (PU3MKH B
COBPEMEHHOMHAYYHOM KapTUHE MHUpA, O cucTeMooOpasyromeid poiau (Gu3uku B
Pa3BUTHUN €CTECTBEHHBIX HAayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHM, TOHUMaHUA
(hU3nyYeCKOM CYITHOCTH HAOJI01aeMBbIX SBICHUN;

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

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

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

— (dopMupoBaHHE Yy OOYYAIOIIUXCS YMEHHUM HCCISAOBaTh M aHAIU3UPOBATH
pasHooOpa3Hble  (U3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIC UCCISOBAHUS B PEATBHBIX U JTAOOPATOPHBIX YCIIOBHAX, UATATh U
aHAJIM3UPOBATh XapPaKTEPUCTUKH MPUOOPOB M YCTPOMCTB, OOBACHATH MPUHIMI HX
paboTHI.

BrimonHnenne mabopaTOpHBIX M MPAKTHYSCKUX PAdO0T IUCHHMIUIHHBI «Du3nkay»
obecrieunBaeT JOCTUKEHUE CICTYIOUINX PE3YIbTaTOB 00YUCHHUS:

JIUYHOCHIHBIX
— JIP 24. T OTOBHOCT K AaKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COIIMAJILHON HAMNpaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBiuBaTh CYLIECTBEHHBIM MPU3HAK WM OCHOBAHUS IS
CpaBHEHMS, KilacCcupuKaiuu u 00001IeH S,
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MPII 03 onpenensTs Lenu AesITeIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX
JNOCTHKEHHS,

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

MPII 05 BHOCHTB KOPpPEKTHBBI B JEATEIBHOCTBH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Bragers pazauyHbIMU crioco0amMu OOIIEHUS U B3aUMO/ICHCTBUS;

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

MPK 05 pa3BepHyTO U JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

MPK 08 mnpuHuMaTe LEIM COBMECTHOM IEATENBHOCTH, OPraHU3OBBIBATH U
KOOPJAMHUPOBATH JICUCTBHS MO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JICWCTBHM,
pacrpenessTh pojid ¢ Y4eTOM MHEHHUH YYAaCTHUKOB, OOCYXKIAThb PE3YyJIbTAThI
COBMECTHOM padOThL;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

MPP 01 camoCTOSTENBHO OCYIIECTBISATH IMO3HABATEIBHYIO IEATEIBHOCT,
BBISIBIISITh TIPOOJIEMBI, CTaBUTh M (POPMYyIHpPOBaTH COOCTBEHHBIE 3a7aud B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYyAIIUSX;

MPP 02 caMoCTOSTEIbHO COCTABJIATH IUIAH PEIICHHS MPOOJIEMBbI C yY4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEANIOUYTESHUH;,

MPP 05 penate OCO3HaHHBIA BBIOOpP, AapryMEHTHPOBAaTH €ro, OparTh
OTBETCTBEHHOCTH 34 PEIICHHUE;

MPP 06 oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTe OLEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B
NESATENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

MPP 11 ymeTb OiIeHMBAaTh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX
CHI>KEHUIO;

MPP 16 couuaipHBIX HaABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH
OTHOIIIEHUS C JPYTUMU JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH MHTEPEC U pa3periaTh
KOH(JIUKTBHI;

MPP 18 npuHMMare MOTHMBBI U apryMEHTHl JPYIMX JIIOACA NpHU aHAIIM3E
PE3YIBTATOB JICATEIILHOCTH;

MPP 19 npuzHaBath CBOE IIPABO U MPABO JIPYTHX JIFOJIEH HA ONTHOKH;

npeomMemHuIX:

I[IP6 06 BrageHue OCHOBHBIMU  METOJAaMH  HAy4YHOrO  IMO3HAHUA,
UCIOJIb3yeMbIMU B (U3HUKE: MPOBOJUTH MPSMbIE M KOCBEHHbIE H3MEPEHUs
(u3MUEeCKUX BEJIMYUH, BBHIOMpass ONTHUMAIbHBIA CHOCOO W3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH C HUCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHUN, OOBSICHATh TOJYYCHHBIE pPE3YyJbTaThl, HCHOIb3Ys
¢usznyeckue TEOpPHM, 3aKOHbI M TOHSATHS, W JelaTh BBIBOJABI; COOMIONATH
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mpaBuia O€30MacHOrO TpyJda TpH TMPOBEASCHUW WCCIENOBAaHUNM B paMKax
y4eOHOTO OJKCIIEpUMEHTa M Y4YEOHO-HUCCIENOBATENbCKOW JIEATETBHOCTH C
UCIOJIb30BAaHUEM IU(PPOBBIX HM3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOIO
o0opynoBaHusi; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAaX MOIYYEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

I[IP6 07 cdhopMUpPOBaHHOCT, YMEHHUS peliaTh pacyeTHbIE 3aJa4d 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, MPOBOJAUTH pacCyeThl W OLEHUBATh PEAJTbHOCTh MOJYYEHHOTO
3HAYCHUS (PU3MUECKON BEIMYMHBI, peIIaTh KaUeCTBCHHBIC 3a/1a4H, BEICTPAUBas
JIOTUYECKA HENPOTUBOPEYMBYIO IEMOYKY pACCYKICHHM C OINOpOM Ha
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

[1P6 10 oBnasienne ymeHus MU paboTaTh B TPYIIIE 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[TIPy 07 cdopMupoBaHHOCT, YMEHHH HCCIEIOBaTh W aHAIM3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITENIbHBIE HMCCJIEAOBAHUS B PEAIbHBIX W JIAOOPATOPHBIX YCIOBHUSIX,
YUTATh U aHAJIU3UPOBATHh XapPaKTEPUCTUKU TPUOOPOB U YCTPOMCTB, OOBICHATH
MPUHLUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH NPEACTABICHUN O METOJAX MOJYUYCHUS! HayYHBIX
ACTPOHOMHMYECKMX  3HAHUW;  BJIQJCHUE  yMEHUSIMH  CaMOCTOSITEIIbHO
dbopmynIupoBaTh 1eJb MCCIeAOBaHUS (TIPOEKTA), BBIJBUTATh THUIIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJATalOMMX (U3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX IKCHEPUMEHTAJIbHBIMU CPEACTBAMH; IJIAHUPOBATH U
IPOBOIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBAaTh W aHAJIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPeaesTh
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTaTa;

[Py 09 cdhopmMupoBaHHOCTH YMEHHMsI pEIIaTh pPACUETHBIE 3aJayd C SIBHO
3aJIaHHOW W HESIBHO 3aJJaHHOMN (pM3MUYECKOW MOJENIbI0: HA OCHOBAaHUU aHAN3a
yCJIOBUSI BBIOMpATh (hU3WYECKUE MOJIEIH, OTBEUAIOIIMEe TPEOOBAHUSIM 3aauH,
IPUMEHSITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (PU3UIECKUX
TEOpPUN TMpPH HCMOJb30BAHUM MaTEeMaTHYECKUX METOJOB PpEIICHUs 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/IeNIOB MIKOJLHOTO Kypca (GU3UKH, a TAKKE WHTETPAINH
3HAHUW M3 JAPYrUX MPEIMETOB E€CTECTBEHHOHAYYHOrO IIHMKJA: BBICTPAMBATH
JOTHUYECKYIO LEMOYKY PacCyXJACHUH C OMNOpOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBIICHUS;



— IIPy 12 oBnaneHue OpraHuW3alMOHHBIMU W TIO3HABATEJIbHBIMU YMEHUSIMU
CaMOCTOSTENILHOTO MPUOOPETEHUsI HOBBIX 3HAHWM B TMPOIECCE BBIMOJIHEHUS
OPOEKTHBIX M Y4YEOHO-HUCCNEAOBATEIbCKUX padoT, yMEHUsIMU paboTaTh B
IpyIIE C BBIMOJHEHUEM PA3IMYHBIX COIMANBHBIX POJICH, IIJIAHUPOBATH PabOTy
IPYIIbL, PAaUUOHAIBHO PACHOPEACIATh JACATEIBHOCTh B HECTaHJIAPTHBIX
CUTyalusaX, aJcKBaTHO OLIEHUBATh BKJAJ KaXXJIOT0 U3 YYACTHHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMon MpoOJIeMBI;

n1emenmos OK u IIK:

— OK O0l. BeiOuparb cmocoObsl pemeHus 3aAad  NpoQecCHOHATbHON
NEATEIbHOCTHA MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOICHCTBOBaTH W pabOTaTh B KOJJICKTHBE U
KOMaH/IE;

— TIK 4.1. [lepuonuueckuii OCMOTP TEXHUYECKOTO COCTOSHUSL OOCITYKHUBAEMbBIX
3MaHUN, COOPYKEHHUH, OOOPYIOBaHMS M MEXAHU3MOB, HUX TEXHUYECKOE
00CITy’KUBaHUE U TEKYLIUWA PEMOHT C BBINOJHEHUEM BCEX BHJIOB PEMOHTHO-
CTPOUTEIBHBIX PalOT;

— TIK 5.1. ITpoBoauTh 3HEpreTUUECKOE 00CIEI0BAHNE MHOTOKBAPTUPHOTO A0Ma.

[lenpto maHHOrO TOCOOWS SIBISIETCS OKa3aHUE IIOMOINL OOyYaroluMcs B
MOJIFOTOBKE M BBHITIOJHEHUH J1a00PaTOPHBIX padoT.

[Tocobue coxepkutT omnucaHue JabOpaTOPHBIX PabOT, MPETyCMOTPEHHBIX
paboueit mporpaMMoi JUIS CIIEIUAIBHOCTEH TexHoJorndeckoro mpodusd. Kaxmas
paboTta comepKUT: HOMEp pPadOThI, Ha3BaHHWE U I1I€Jb PadOThI, (OopMUpPyEMbIC B
MIPOIIECCE BBITIOTHEHUS pa0OTHl 3HAHUS U YMEHUS, KPAaTKHE TCOPETUICCKUE CBEICHUS,
nepeyeHb HeoOXOAMMOro O0OPYIOBaHUSA, MOPAJOK MPOBEACHHS palOOThI, TAOIMIIBI,
rpadyKi, KOHTPOJIbHBIC BOMPOCHL. JIjis Oomblmell YETKOCTH TOPSAOK IMPOBEICHHSI
paboOTBl AaH B BUAC OTACTBHBIX ITYHKTOB, B KaXKIOM U3 KOTOPHIX MpEaiaraercs
MIPOICNIaTh OHY BITOJIHE OMPEICIEHHYIO OTICPAIIHIO.

[IpoBomnTh JTAOOpaTOpHBIC 3aHATHS IIEIECOOOPAa3HO B TOPSIKE H3yUCHUS
MIPOrPaMMHOTO MaTepHaa.

B xonme maboparopHoii pabOThl HEOOXOJIMMO CTPOTO COONIOAATH IpaBUjIa II0
TEXHHUKE 0€30MacCHOCTH, KOTOPhIE YKa3aHbI B JAHHOM ITOCOOMH.



2. IlepeyeHb 1a00PATOPHBIX U NPAKTHYECKUX PAdOT

Ilepevyenns 1abopaTopHbIX padoT

Neni/nn Tema padoTsI Koa-zo
4acoB

1 HccnenoBanue IBMKEHUS Tela MO IEHCTBUEM MTOCTOSIHHOM 2
CHJTBI.

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

3 W3mepeHne BIaKHOCTH BO3yXa. 2

4 N3mepenne MoBEpXHOCTHOTO HATSYKEHUS KUIKOCTH. 2

3) N3ydenne 3akona OMa 715 y9acTKa el Ipu 2
MIOCJIEIOBATEILHOM COEIMHEHUHU MTPOBOTHUKOB.

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

7 Onpenenenue I/IC 1 BHYTPEHHETO COIPOTUBIICHUS 2
MCTOYHHKA HAPSKECHHUSL.

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

9 N3ydeHue sSBICHUSI DJIEKTPOMAarHUTHOM UHAYKIIWH. 2

10 N3yuyeHue 3aBUCUMOCTH Neproa KojieOaHUM HUTSHOTO 2
MasiTHUKA OT JJIMHBI HUTH.

11 N3yuenune untepdepeHIinm cBeTa. 2

12 N3yuenue aqudpaximuy cBera. 2

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




3. TpebdoBanus Kk opopmiaeHHI0 0THETA

OTtuét no naboparopHoil pabore odopmigeTcs B TETpaau i JaO0PaTOPHBIX
pabot. OTu€T BKIIOYAET B ceOsl paslielibl, OTPAXKAIOIIME BCE ATAalbl BBITOJTHEHHUS
pPabOTHI:
odopmIIeHHE BBEICHUS;

® pPE3yIbTAThI BHIIIOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu OleHUBAHUSA JJA00OPATOPHOI M MPAKTHYECKO padoThI
Ne Kpurepun «5» «b» «3» «2»
n/n OLIEHKH (oTJIMYHO) (xopoio) (ynoBierB.) | (HeympOBJI.)
1. | Cpok BemmosniHeHUs1 | B cpok B cpok B cpox [To3zxe
3a/1aHuA CpoKa
2. | KauectBO AkkypatHo, | AkkypatHO, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThI B TETpaIu CcTapaHus
3. | KauectBO KauectBenno | HekauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpaduKoB, TaOIUII, | 6€3 OMMOOK) | C OMHMOKaAMM)
PUCYHKOB
4. | KauectBO KauectBenno | HekauectBernno | HeGperxHo He
ohopmIICHUS BBITIOJTHCHBI
pelIeHU
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u Ilonubri, Ilonueil, ¢ Henonuwiii, ¢ | He cneman
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMH
omuoOKaMu
6. | OTBeTHI Ha 100% 80% 50% Memnee 40%
BOIPOCHI (00BEM)
7. | KauectBo oTBeTOB | [l0JIHBIN, [Tomneli, ¢ Henonusii, ¢ | C rpyObiMu
Ha BOIPOCHI TPaMOTHBIM | HEOOTBIITUMU OIIUOKaMH OIIUOKAMH
OImMUOKaMH

10




5. IlpaBu/1a TeXHMKH 0€30IIACHOCTH NPH BHINOJTHEHHUH J1A00PATOPHBIX
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 moOATOTOBKE K OIBITAM HEOOXOAUMO IPOBEPHUTH 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 ¥ OCTOPOYKHO, YTOOBI IPEIOTBPATUTH TIOPE3HI;

® HE HCITOJIB30BaTh MIPUOOPHI C OCTPHIMU TPAHSIMHU, WU 3aKPHIBATH UX CKOTUEM;

® [IpU MPOBEACHUH OMBITOB CTCKJISHHBIC COCYABI 3aKPCIUIATh B JIAIIKE IITATHBA
OCTOPOKHO;

® [Ipu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABWIBHO MOJOUPATH TUAMETPHI
CTEKJISSHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMaduMBaTh 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 MTOMHUTh, YTO CTEKIIO 00JIa1aeT XPYIKOCTHIO,
JIETKO JIOMAeTcsi M TpecKaeTcsl MpH yAapax WM pPEe3KOM W3MEHEHUHU
TEeMITepaTyphl;

e cciM WMeeTcs XOTsS Obl HeOOJbllas yrpo3a paspbiBa COCyAa, CIEIyeT
00s13aTeTbHO OTPAJUTh BCIO YCTAaHOBKY 3alIMTHBIM JKPaHOM W3 OPICTEKIIa,
HanOoJsiee OMacHble YYaCTKH — METaJUIMYECKOW CEeTKOW, a paboTaTth B
MPEIOXPAHUTEIBHBIX OYKaX.

8. [IpaBuia paboTHI ¢ HATPETHIM 00OPYIOBAHUEM:

® COCYJl C TOpSYEH KUIKOCTHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKOH 10 TEX
IOp, TIOKa OH HE OCTBIHET;

® [IepeHOCS MPUOOPHI C TOPSYCH JKUIKOCTBIO, ClAeAyeT OpaTh WX pyKaMmw,
3alUIIEHHBIMU TKaHbIO; €CIIM COCYyJ OOJIBIIOW, TO OJHON PYKOM €ro Haao
JepKaTh 3a THO, a APYTOil — 3a TOPJIBIIIKO;

® HarpeBas XHUIKOCTh B MPOOHMPKE WM KOJOE, HEOOXOIMMO Jep>KaTh UX Tak,
YTOOBI OTBEPCTUE MPOOUPKU WIIM TOPJBIIIKO OBLJIO HAIPABIEHO B CTOPOHY OT
cebst u coceneit mo pabore;
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HE TPOTaTh pPyKaMH HarpeBaTeiIbHbIC TPUOOPHI, €CIIM OHU HArPeTHI 10 BRICOKOM
TEeMIIEpaTyphbl.

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. Hanmuuue HampsokeHHs B LETIH MOXHO TPOBEPSTH TOJIBKO
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] MOTpeOUTeNnel K CeTH MPUMEHSTh IITENCeIbHbIE
COCTUHEHHS, MOJIb30BATHCS pO3eTKamH, rHE3TAMH, 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 TUTUTKH C OTKPBITOW CIUPAJIbI0 HE CTOUT CTABUTh METAJUTMUECKYIO MOCYTY,
TaK KaKk BO3MOXXHO KOPOTKOE 3aMbIKaHHE Mpu AePopMaluil 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:

npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAUMO oOpamarbCsi C HUM
aKKypaTHO, OCTOPOKHO, HE POHSTh, HE JOMYCKaTh MOJIOMKH TEPMOMETPA;
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® [IpU CIy4YalHOM MOJIOMKE MPUOOpa U pa3iuBe PTYTH HEOOXOAMMO HEMEJIEHHO
cooOIUTs 00 ATOM HpENnoAaBaTeNl0 W NOKUHYTh momeleHue. Henbss
coOupaTh PTYTh pyKaMHu.

6. JIABOPATOPHBIE PABOTbBI
JIABOPATOPHAS PABOTA Nel

Hazeanue naoopamopnoii paoomwt. «HccienoBanme JABUKEHUSI Teaa 0[]
AeficTBHEM MOCTOSTHHOM CHJIBIY.

Ilenv pabomwi: ucclienoBaTh JIBKEHUE Tejla IMOJ JACHUCTBUEM CHII YOPYTOCTH U

TPEHHUSL.

Oobopyoosanue: nuHamoMeTp ¢ GUKCATOPOM, TPHOOMETP.

PesyabTarhi:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):

— TIK 5.1. ITpoBoauTh SHEPreTUYECKOe 00CIe0BAaHIE MHOTOKBAPTUPHOTO JIOMA;
Memanpeomemmbwle:

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

MPP 19;
npeomemHtule:

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

Ilo oxonuanuu pabomer obOyuarowulicss O00INHCEeH YMemb TUIAHUPOBATh H
BBITIOJIHATh M3MEPEHUS PA3IMYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (IMHAMOMETP,
U3MEpHUTENbHAsT  JIMHEWKa), OOBACHATh HAONIOaeMble SIBJICHUSA, IPOU3BOJIUTH
MaTeMaTUYECKyI0 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHass (Qu3myeckas BEJIMYMHA, ABISIONIASCS  Mepoi
MHTEHCUBHOCTU BO3/CHCTBUS, OKa3bIBAEMOr0 Ha JAHHYIO YacCTUIy CO CTOPOHBI
APYTUX TEJ WIH MOJIEH.

Enunnna cunsl B CU Haseiaetcs HproToHoM (H): 1 H=1kr - M - ¢ 2.

Cuna Kak BEKTOpPHAasl BEJIMYHMHA XapaKTEPU3YETCs MOJIYJIEM, HAIPABIECHUEM H
«TOYKON» MPWIOKEHUS CHbl. [IpunoxkeHHas K MacCMBHOMY TEIy CHJIAa SIBISETCS
NPUYMHON U3MEHEHUS! €ro CKOPOCTH WJIM BO3HUKHOBEHUS B HEM nedopmarmii. Cua
TPEHUS U CUJIA YIPYTOCTH BBI3BIBAIOT TAKUE U3MEHEHUS.

Cuna mpenusi — cwWia, BO3HHUKAWOIIAs IPU OTHOCUTEIBHOM JBHYKEHUU
TBEPABIX TEA M NPOTUBOACHCTBYIOLIas 3TOMY ABWXKEHUIO. Cuiia TpEeHUs HMEET
ANEKTPOMATHUTHYI0  OPUPOAY,  SBISAACH  MAKPOCKOIMYECKUM  MPOSBIECHUEM
MEXMOJEKYJIIPHOIO  B3aUMOJEHUCTBUS, T.€. OOYCJIOBJIEHBl B3aUMOJIEHCTBUEM
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AIIEKTPUYECKUX 3aps/ioB, KOTOPHIMU O0O0JaJal0T YacTHUIbl, BXOJAIIME B COCTaB
aToMOB. BexTop cuiibl TpeHUs HaIMpaBjieH 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
OTHOCUTEJIBHOT'O IBMXKEHHUS TEJI, HA3bIBAECTCS CUTOU MPEHUs NOKOSL.,
Cuna TpeHus MOKOSA paBHA MO MOJYJIO BHEIIHEH

CUJie, HaIpaBIICHHOW MO KacaTelIbHOM K IMOBEPXHOCTU e 7
CONPHUKOCHOBEHHUs TeJI, M TPOTHBONOJIOXKHA € mo /7 f/é/:;_-—-—h-

HATPABJICHHIO: Fop =8

Cuna mpenus CKOMbJCeHUss BO3ZHUKAET IIPH CKONBKEHHM 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 HANpaBlieHA IPOTUBOIOJIOKHO CKOPOCTH JBIKEHHS
tena. Cuna TpeHMs KaueHHS BO MHOTO pa3 MEHBIIE CHIBI TPEHHS CKOJIbKEHHS.
[To’TOMy B TEXHHMKE JUII YMEHBIIEHHS CHJI TPEHHS TPHMEHAIOT KOleca M
IIAPUKOTIO ITATTHAKH.

Cuna ynpyeocmu — cuila, BO3HUKawomlas mpu jAedopMaluu Tejla U
NPOTUBOJEUCTBYIOMIAsE ~ 3TOW  nedopmanuu. Cunma  ymnpyroctu  UMeEeT
AJIEKTPOMArHUTHYIO IIPUPOLY, SIBJISISICH
MAaKpPOCKOIIMYECKUM TMPOSIBIICHUEM  MEXMOJIEKYIJISIPHOTO N
B3aMMOJICHCTBHUS. Cuna  ynpyrocrtu HaIpasJiCHA
IIPOTUBOIIOJIOKHO CMEILIEHHUIO, MEPIIEHAUKYJISIPHO
ITIOBEPXHOCTHU. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIIPaBJICHUIO CMEIICHUS MOJIEKYI.

Cwily ynpyroctv, BO3HHMKAIOUIYKO B peE3yJIbTaTe
nedopmalii ONophl U ACHCTBYIONIYIO HA TENO, HAa3bIBAIOT
CUIOU peaxkyuu Onopbwl.

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

110 MOAYJIXO U IIPOTHUBOIIOJIOXKHBI 10 HAPABJIEHUIO: 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 CKOJBXEHHs, KaK MU MOJAYJIb MaKCHUMAaJbHOW CHJIBI

R, =i
TPEHUS TOKOS, MPONMOPLIUOHATIEH MOJIYJIIO CHJIBI PEAKI[UU OTOphL: ~ *# A
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Koadduinuent TpeHus CKoIbKeHUs — KO3()(UIHUEHT MpOonopLUUuOHATBEHOCTU
MEXJy CHJIOM TpPEHUS CKOJBKEHUS M CHJIOM HOPMAJIbHOW PEaKIMU OIOpHI, IO
KOTOPOIl CKOJIB3UT JAHHOE TEJIO B 3aKOHE CYXOT'0 TPEHHS.

3HayeHne Kod(p(UIMEHTa TPEHHUS CKOJNBXKEHUS 3aBUCHUT OT Marepuasa
TPYIIUXCS APYT O ApyTra Tl U KayecTBa 00pabOTKH WX MOBEPXHOCTEH.

Kak mpauno, #< 1, W jumb Ui IIaJKMX U COBEPIICHHO YHCTBIX
noBepxHoOCTel MeTamios #> 1.

XOJA PABOTHBI

IIpogheccuonanvro-opuenmuposanmvie 3a0aHUA:

1. PaccMOTpeTh IIKaJIbl U3MEPUTENBHBIX MTPUOOPOB, OMPEIETUTH LICHY JCICHUS.

2. llpoBepuTbh, 3aBUCUT JHM CWJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€J, JJs JTOr0 TMOJOXKUTh OpYyCOK Ha TOPU30HTAIBHO
pPacHoJIOKEHHYIO JOCKYy TIpaHbl0 C caMOW OOJBIION IJIOIIAJbl0 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 JAPYTryl0 IpaHb ¢ MEHBUIEH IJIOMIA/bIO
IIOBEPXHOCTH ¥ BHOBb U3MEPHUTH MAKCUMAJIbHOE 3HAUEHUE CUJIbI TPEHHUS TTOKOSI.

|

m”‘ e ‘_;jll H
3. TloBTOpHMB Takue >k€ HW3MEPCHHs TPH PaBHOMEPHOM JBIKCHHH OpycKa II0
MOBEPXHOCTU JOCKH, OMPENEIUTh BEIUYMHY CUJIBI TPEHUSI CKOJBKCHHS, a TaKKe
3aBUCHT JIM 3T CUJIa OT TUIOMIAIX TIOBEPXHOCTU COTPUKOCHOBEHUS TEJL.

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

6. ITo IIOJIYUYCHHBIM OAHHBIM BBIYHUCIIUTE MOAYJIb MAKCHUMAJIBHOI'O YCKOPCHU A 6pyCI<a

Fynp B Fmp _

m

N
¢

o opmyiie a =
7. Onpenenuth KOIDPUITUEHT TPEHUS CKOJIBKEHUS, UCTIONB3Ys (OPMYITY Fog = 4V

8. IlocTaBuTh Ha MepBBIA OPYCOK BTOpPOM TaKOW e, YBEIMYUB TEM CaMbIM CHUITY,
MEPHEHANKYIISIPHYIO IOBEPXHOCTH COITPUKOCHOBEHUS TEJIA U CTOJIA (CUjla AABJICHMUS).
N3mepuTh MakCUMaJIbHYIO CHIIy TpeHUsi TMokosi. Omnpenenutb 3aBUCUT JIU
MaKCUMalbHOE 3HAUEHHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JABJICHUS.

2SN

IR
(4
A

pm——
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9. JlaHHbIE OMBITOB M PAaCYETOB 3aMKCATh B TAOIHILY:

Cunia
No = = Macca | Moayas | Kodppuuuent
) P P Fynp, | P, | N, | Opycka | yckopenus TPeHus
ONIBITA | pokosn CKOJIb/KEHHs] o ’ 2
H ’ - ' H H H| mkr a, M/c CKOJIbYKEHHS

10. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
UTO0 HA3bIBAIOT CUJION TPEHUS U CUJIOW YIIPYTrOCTU?
Kaxkune BHIbI CHIIBI TPEHUS pa3InyaroT?
Kax onpenenuTs cuily TpeHHsI CKOJIbKEHUA?
[loka3aTp Ha pHCYHKE HallpaBJICHUE BCEX CWJI JACUCTBYIOIIMX Ha TEJO,
HAXOJSLIErOCsl Ha TOBEPXHOCTH CTOJIA.
5. Kakoe BnusiHuEe OKa3bIBAET CUJIa TPEHUSI HA TeMa (MPUBECTH MPUMEPHI).

~wn e

JIABOPATOPHAS PABOTA Ne2

Hazeanue naoopamopnoit paoomoer. «V3ydyeHue COXpaHEHMS] MeEXAHHUYECKOMH
JHEPrUM NPH IBUKEHUH TeJIa MO JeiiCTBHEM CHJI TAXKECTH U YIIPYTOCTH.

ILlens pabomwl: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.

Oobopyoosanue. nuHAMOMETp ¢ (PUKCATOPOM, IITATUB, U3MEPHUTEIIbHAS JIMHEHKA, 2
rpy3a mo 100 rp.

PesyabTarsbi:
Dopmupyemoie 9J1eMEeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIEeI0BAHNE MHOTOKBAPTUPHOTO J0OMA;
MemanpeomemHule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

MPP 19;
npeomemHule:

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

Ilo oxonuanuu pabomer obOyuarowulicss O00NNHCEH YMemb. TUNIAHUPOBATh W
BBITIOJTHATh M3MEPEHUS PA3TMUYHBIMU H3MEPUTEIBHBIMUA TIPUOOpaMu  (TMHAMOMETD,
U3MepUTEeIbHAs JIMHEHKA), OOBICHATh HAOJIOJAaeMble SBJICHUS, MPOU3BOJIUTH
MaTeMaTH4YEeCKyr0 00pabOTKY pe3yJIbTaTOB KCIIEPUMEHTA.
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Teopus
OHeprus — 310 ¢Gu3MUecKas BeIMYMHA, XapaKTepU3ylollas CIOCOOHOCTh Teja
coBepmiuTh padoty. O6o3nauenue — E. Eqununa usmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.
B mexaHuKke paccMaTpuBaIOTCA CIEAYIOIINE BUABI SHEPTUU:

m-02

1) kuneTnueckas sHeprust: E = e

rJ€ m — macca Tena, U — CKOPOCTh Tea.
3T0 3HEprusi, KOTOPOil Tes1o 001a1aeT BCIEACTBUE CBOETO JBUKEHUS.

2) MOoTeHIMAaIbHAS PHEPTHUs Tela, MOIHATOro Haj 3emieii: E=mgh, rme m — macca
Tena, g = 9,8 M/c? —yckopeHHe CBOOGOJHOrO HajeHus, h — BHICOTA HaJ HYJIECBBIM
YPOBHEM.

Otolt sHeprueill Teino o0namaeT BCIEACTBUE CBOErO IMOJIOKEHUS OTHOCUTEIHHO
3eMIIn.

Takum 00pa3zoM, MeXaHUUECKas SHEPTHUS TeJla CKIAIbIBACTCS U3 KHHETUUECKOM
Y MMOTEHIUAJIBHOM.

[lorenuuanbHass DSHEPrusi XapakTEpU3yeT B3aMMOACHCTBYIOIIME TEa, a
KUHETUYECKAsi SHEPrus — ABMXKyIIMecd Tena. M moTeHumanbHas, 1 KUHETHYECKAS
SHEPrUsl U3MEHAIOTCS TOJBKO B PE3YJbTaTE€ TAaKOTO B3aWMMOACHUCTBUA TEI, IIPHU
KOTOPOM JICHCTBYIOIIUE Ha TeJla CUJIbl COBEPIIAIOT pabOTy, OTIUYHYIO OT HYJIA.

OgHuM H3 OCHOBHBIX 3aKOHOB MEXAHUKHU SIBJISIETCS 3aKOH COXPAaHEHUs
MEXaHUYECKON SHEPTUU.

Ecnu HeckoNbKO Tel B3aUMOJCHCTBYIOT MEXKIY COOOM TOJIBKO CHJIaMU
TSATOTEHUS U CUJIAMH YIIPYTOCTH U HUKAKUE BHELIHHUE CUJIbI HA HUX HE JEHUCTBYIOT, TO
MIpH JTIOOBIX B3aUMOACHCTBUSAX Tel paboTa CUJl yIPYTOCTU WA CHII TSITOTEHUSI paBHA
W3MEHEHUIO MMOTECHIMAIIBHON 3HEPIUU TeJI, B3ATOMY C MPOTUBOIIOJIOXHBIM 3HAKOM:
A= _':Epz - Epl)

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

W3MEHEHUIO KHHETUYECKOU YHEPTUU: A=y _Eﬂ.

N3 cpaBHEHHs BbIIIE NPUBEICHHBIX PABEHCTB BHUAHO, 4YTO HW3MEHEHHE
KMHETUYECKOW SHEpPruM Tel B 3aMKHYTOM CHUCTEME pPaBHO IO aOCOIIOTHOMY
3HAYEHHUIO M3MEHEHUIO MOTEHIUAIBbHOW DHEPIUM CUCTEMBI TEJI U IPOTHUBOIIOJIOKHO

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

N3 3TOTrO ciienyer, 4yTo CyMMa KUHETUYECKON Y MOTEHIMAJIbHOW SHEPTUU Tell,
COCTABJISIIOLIMX 3aMKHYTYIO CUCTEMY M B3aMMOJICUCTBYIOIIUX MEXIY cO00i cuiiaMu
TATOTEHHUS] W CHJAMH YOPY TOCTH, OCTaeTCsl MNOCTOSHHOW. OTO YTBEPKIECHUE
HAa3bIBAETCS 3aKOHOM COXPAaHEHUs SHEPTUU B MEXAHUYECKUX MTPOIIECCAX.

3axkon coxpanenus sHepeuu — TPU JIOOBIX IpoLiEccax, MPOUCXOIALINX B
CUCTEME MNpPH HEU3MEHHBIX BHEUIHUX YCIOBUSX, €€ II0JHAsg DHEPrus OCTaeTCs
ITIOCTOSTHHOM.

CyMMa KHHETHYECKOW M MOTEHLHUAJIBHON SHEPIHMM TEJ HA3bIBAETCS MOJHOM
MEXaHUYECKOM SHEPTUEH.
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Jns MOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAaHECHUSI DHEPrUUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHAS MEXAHUYECKasl YHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIINX CUJIAMU TATOTEHUS U YIIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTAaHOBJEHUU (aKTa COXpAHEHHS IOJHOW MEXaHMYEeCKOW HHEpruu, HO U B
YCTAHOBJIEHHUH  BO3MOYKHOCTH  B3aMMHBIX  MPEBPAIICHUNA  KUHETUYECKOW U
NOTEHIHUAIBHOW YHEPTUU TEN B PABHOM KOJIMYECTBEHHOW MEpe MPU B3aUMOAECHCTBUU
Tell.

3aK0H COXpaHEHUS YHEPTUHU PACKPHIBACT (PU3NUECKUNA CMBICI MIOHATHS PAOOTHI.

PaGota cun TATOTEHHWS W CHUJ yOPYrOCTH, C OJHOM CTOPOHBI, paBHA
YBEJIIMYEHUIO KUHETHYECKOW DSHEPTHM, a C APYrOM CTOPOHBI, — YMEHBIICHUIO
MOTECHIMAIBHOW YHEPTUU TeEJL.

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

3aKOH COXpaHEHUs MOJHOM MEXaHMYECKON SHEPIUH B MPOLECCAX C YYaCTUEM
CUJI YIIPYTOCTH WU TPABUTALMOHHBIX CUJI SABJSETCA OJHUM M3 OCHOBHBIX 3aKOHOB
MEXaHHKH. 3HAHHE 3TOT0 3aKOHA YINPONIAET PEIICHHE MHOTUX 33/1ady, WMEIOIINUX
OOJIBIIIOE 3HAYEHHE B MPAKTHUECKOM KU3HH.

Mexanudeckoe ABMKEHUE HUKOTJA HE UcUe3aeT O0ECCIeIHO U HUKOT/Ia OHO HE
BO3HHKAET caMo co0oii. Bo BpeMst TOpMOKeHHs aBTOMOOMIISI IIPOU30IILIO HArPEBaHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIIA U acdanbra. CaeaoBaTesibHO, B pe3yibTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MPEBPATUIIACH BO BHYTPEHHIOIO SHEPTUIO TETJIOBOTO JIBUKEHUS MOJIEKYIL.

[Ipn 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE32aeT, a TOJIBKO MPEeBpaIaeTca U3 OJHON (POPMBI B APYTYIO.

[TockonMbKYy CHIIBI TPEHHSI UCKJIIOUUTH MOJHOCTBIO HE BO3MOXHO, TO M 3aKOH
COXPaHEHHs] MEXaHMYECKOW SHEPTUM BBIIOJHSAECTCS B PEAJbHBIX CHUCTEMAX JMUIIb
MPUOJIMIKEHHO MPU YCIOBUU, YTO CUJIBI TPEHUS MaJIbl U UMU MOKHO MIPEHEOPEYb.

X0 PABOTHI
IIpogheccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. OnpenenuTh LeHY JeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTMHEHKU.
2. 3aKkpenuTh TMHAMOMETp Ha IITAaTUBE.
3. YcraHoBUTH (UKCATOP Yy OrpaHUYMUTENBHON CKOOBI, PacTIHYTh MPYXHUHY C
cwioit = 3,3 H, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.
4 VI3MepuTh JIMHEUKOHN JJIMHY NPY>KUHBI X1.
5. IlpukpenuTh rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3BMEPUTH MAKCUMAJIbHYIO CUITYy YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPYy3aX X2.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
NpyKUHbL. I3MEpUTH CUITy YIIPYTOCTH MPYKUHBI.
8. OmnpenenuTh yAIuHEHUE TPYKUHBI AX = X2 — X1.
9. Onpenenuts nepeMenienne rpy3oB h = Ax.
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10. Omnpenenuth W3MEHEHHWE TMOTCHIMATBHOW JHEPTUHM TPYXKUHBI TIpuU €€

pacTspkenun 1o gpopmyiie AE,,= —*-.

11.0mnpenenuth U3MEHEHUE MOTEHIMAIBLHON SHEPTUM TPY30B MPU UX MEepEeMEIICHUU
no ¢popmyne AE,,=mgh.

12. Pe3ynbTaThl BCEX U3BMEPEHUN U BBIUUCICHHH 3aiCcaTh B TA0JIHILY:

2 . o ; HN3menenue
e .
« S JIAMHA NPYKAHBI gé = = NOTEeHIHAJbHO
E 2; EE %i 235 YHEPruu
= = =
= . = = == 2o |55 =M
< « ’N = > S - -
S SE| === = 2| = ¥ 22 |Oa% | % = & 3 s
= v = z
z, = ocg S|l 2ol s X2 2 =z %nﬁq %Eq
= 58 ® 55| > & o S-¥ Iy =9
= 2~ a > = = = = a

13.CpaBHUTH pe3yabTaThl USMEPEHUM U CIeTaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BHUIbI SHEPTUH CYLIECTBYIOT B MEXaHUKE?
2. UTo Ha3BIBaCTCs MOJTHOM MEXaHUUYECKON dHEpTreii?
3. ChopMynupoBaTh 3aKOH COXPAHEHHUS MEXaHHUUECKON SHEPTUH.
4. ITpu KaKOM yCIIOBUH BBITIOJIHSIETCS] 3aKOH COXPAHEHUS SHEPTUH B peabHBIX
CUCTEMAX U Iovyemy?

JIABOPATOPHAS PABOTA Ne3

Haszeanue nadbopamopnoii pabomeui: «A3mMepeHne BJIAKHOCTH BO3TYXa».

Ilenv padomoi: HAyYNUTHCS. OMNBITHBIM IYTEM ONPENENSITh OTHOCHUTEIBHYIO
BJIQXKHOCTbH BO3/1yXa.

Ooopyoosanue: TEPMOMETpP, BOJA WM JAUATUIOBBIM  3PUP,ICUXPOMETP,
0apoTEpPMOTrUTPOMETP, ICUXOMETPUYECKAs TA0IUIIA.

Pe3yabTartshi:

Dopmupyemoie 9/1eMEHm bl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):

— TIK 5.1. ITpoBoauTk 3HEPreTHUECKOE 00CIEI0BAaHNE MHOTOKBAPTUPHOTO J0Ma;
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

MPP 19;

npeomemmHnule:

— TIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomwvl oOyyaOWULICA OO0ANCEH YMemb. TUIAHUPOBATh U
BBITIOJTHATh JOKCIIEPUMEHTHI C TOMOIIBIO Pa3IUYHBIX H3MEPUTEIBHBIX MPUOOPOB
(mcuxpomerp, 6aApOTEPMOTUIPOMETP), TOJIB30BATHCS MCHXOMETPHUUECKON TaOJHIIeH;
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peiatb 3aaa4drd Ha OIPCACIICHUC OTHOCUTEJIBHOM BJIAXKHOCTU BO31yXa, OOBSICHATH
N3MCHCHHUC aI'pCraTHBIX COCTOSIHUAM BCIICCTBA.

Teopus

B armocdepe 3emnn Bcerma cojneprkarcs BojAsHbIE maphl. VX comepxkaHue B
BO3JIyXE XapaKTepu3yeTcsi aOCOMIOTHON M OTHOCUTEIIBHON BJIIAXKHOCTBIO.

AGCOMmoOTHAs BIAXHOCTh (p,) omperensercss Maccod BOASHOro mapa B 1 w3
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Tapa.

AOGCONIOTHYIO BJIQKHOCTh MOYKHO OIPEACIUTD M0 TEMIIEpAType — TeMIEpaType,
Ipyd KOTOpOWM Tap, HAXOJAIIMICA B BO3JyXE, CTAHOBUTCS HACBHIIICHHBIM.
TemnepaTypy TOUKH POCHI OINPEACISIIOT C IOMOIINBIO TUTPOMETpa, a 3aTeM 10
tabnuue "/laenenue HACbIUWEHHBIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax' HaXoIsT COOTBETCTBYIOIIYIO TEMIIEPATYPE TOUKH POCHI TIIIOTHOCTb.
HaiineHHast aoTHOCTh M €CTh a0COTIOTHAS BIAXKHOCTh OKPY’KAIOIIEr0 BO3TyXa.

OTHOcUTENbHAsT BIIAXKHOCTh ¢ TOKAa3bIBAET, CKOJIbKO IPOIEHTOB COCTABJISET
a0COJIFOTHAS BJIAKHOCTh OT IJIOTHOCTH p,BOJASHOTO IIapa, HACHIIIAIOIICTO BO3IYX
£, ©100%

IIPU JAHHOM TEMIIEpAType: @ = b
X0 PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. PaccmoTpeTh ncuxpoMeTp U 0apoTEpMOTUTPOMETP U ONPEAETUTH KTy JAEICHUs
pruOOPOB.
[TcuxpomerTp: baporepmorurpomerp:

K\ Tk oE m(m DbI(’l)A e
(ﬂdﬁ 47)'{)
450 \amm. gabnewue
i [ N i %#:&faywr
1 Bl il oo E : w
: i 7
1E dil JE ¢ 0 g, | g0

o [4 o

2. TlpoBepuTh HamM4Me BOJBI B CTAKAHUMKE TMCHUXPOMETP M MPU HEOOXOIAMMOCTH
JIOJIUTD €€.

3. OmnpenenuTh TeMIepaTypy Cyxoro TEpMOMeTpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmpenenuTh OTHOCHUTENIBHYIO BIQKHOCTh, TMOJB3YACh IMCUXPOMETPUUYECKOM
Ta0IUIeH.

6. OnpenenuTh OTHOCUTEIBHYIO BJIQKHOCTD [0 OAPOTEPMOTUTPOMETPY.
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7. Ucnonb3ys Ttabmuuy “/laéneHue HacvlyyeHHbIX NAPO8 U UX NIOMHOCMb NpU
PA3IUYHbIX memnepamypax', onpeaeanTb TNIOTHOCTh HACBHIIIEHHOTO BOJISIHOTO Iapa
(mpu Temmiepatype tey).

Py
8. Onpenenuth aOCOMIOTHYIO BIAXHOCTD MO popmyse p= 100%

9. Pe3synbTarhl U3MEpeHUH 3amucaTh B TAOIHILY:

IHoka3zanue Pa3nocTn OTHOCHTEIB- OtHocurenn- | IlnoTrHOCTH | ADCOJIOT-
TepMOMeTpa NMOKa3aHui Hast Hasl BJIa)KHOCTb | HACBIIIEH- | HAasl BJIAX-
CYX0ro | cMo4e | TEpPMOMETPOB | BJIAKHOCTH BO3/1yXa Mo HOT'0 11aPa, | HOCTH p, i3
t1, °C | HHOTO At, °C BO3/1yXa MO 0apoTepMoOrur- P, is "
t2, °C ncuxpomerpy | pomerpy ¢,% "
0, %

10. CpaBHUTH pe3yJIbTATHI U C/IEIATh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro Ha3piBaeTcs ucnapeHuem, kKoHjeHcanuein? Ilouemy mnpu ucnapeHuu
TeMIepaTypa KUJIKOCTH OHMXKAETCS?

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

3. HM300pa3uTh Ha pHCYHKE IWHAMHUYECKOE pPABHOBECHE MEXIy IapoM U
KUJKOCTHIO.

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

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

6. Uto HazbiBatoT TOukoi pocki? [Ipu kakoii Temmneparype BbIIAAET poca, eCiu
JaBjieHUE BOAsIHOTO napa B Bo3ayxe 1706 Ila.

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

JIABOPATOPHAS PABOTA Ne4

Haszeanue nadopamopuon pabomwr: «3mepeHne NMOBEePXHOCTHOIO HATSKEHMS
KHIKOCTH.

Ilenwv pabomer: HayduThes ONpeAesaTh KO3PPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.

Oobopyoosanue: BeCcbl C pa3HOBECAMH, IITATUB, IITAHTCHIUPKYJb, JIMHEHKA
U3MepuTelibHasA, KojJ0a KOHMYecKas, CTaKaH, CTakaH C BOJOH, BOPOHKa
KOHycooOpa3Has wiu OropeTka ¢ KpaHoM, TpyOka pe3nHOBas C KPAaHOM H
CTEKJSIHHBIM HAKOHEYHUKOM jauaMeTpoM 3—4 MM, coCyd C BOJOH,
KamuJiisspHas TpyOoKa.

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

— TIK 5.1. ITpoBoauTh SHEPreTUYECKOe 00CIE0BAaHIE MHOTOKBAPTUPHOTO JIOMA;
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

MPP 19;
npeomemHule:

— IIP6 06, ITP6 07, TIP6 10;
— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomuvl oOyuarowulics O0adCeH ymMembs. TUIAHUPOBATH U
BBIMIOJHATh  AKCHEPUMEHTHl MO  ONPENENICHUIO IOBEPXHOCTHOIO  HATSKEHUS
BOJIbL, IPUMEHSTh TOJIYYeHHbIC 3HAHUS MO (DU3UKE I OOBSICHEHUS HAOIIOAEMBIX
SBJICHUI, TPOU3BOJUTHL MaTEMaTHUYECKyl0 OOpabOTKy TOJYyYEHHBIX pPE3yJIbTaTOB
AKCIEPUMEHTA U MOTPEMTHOCTEN N3MEPEHUS.

Teopus

Monekynabl TOBEPXHOCTHOTO  CIOSL  SKUJKOCTH  00JIaIal0T  HU30BITKOM
MOTEHIIUATLHON SHEPTUU M0 CPABHEHUIO C SHEPTUEH MOJIEKYII, HAXOSAIIUXCSl BHYTpU
xuakoctu. Kak u nrobasi MexaHudeckasi CUCTEMa, TTOBEPXHOCTHBINM CIIOM >KUIKOCTH
CTPEMHTCS] YMEHBIITUThH CBOIO MOTEHIIMAIBHYIO SHEPTHIO. 32 CUET YMEHBIIICHUS ITON
HSHEPTUU MOJIEKYJISIPHBIE CHJIBI — CHJIBI TIOBEPXHOCTHOTO HATSXKEHUSI — COBEPILIAIOT
paboTy A, cokpamas IUIOIAAb,  CBOOOJHOHM IMOBEPXHOCTH JKHIKOCTH S Ha
BenmuuuHy AS: A = 6AS.

Kosddumment mnponopuroHanbHOCTH 6  Ha3biBaeTcs KO3 OUIIMEHTOM
MMOBEPXHOCTHOTO HATSHKCHUS JAHHOU KXUAKOCTH. V3 mpuBeaeHHOW BBIMIE (HOPMYJIBI
BHJIHO, YTO OH YHCJICHHO PaBEH CHJIC TIOBEPXHOCTHOTO HaTshKeHUs F, neiicTByromeit
Ha CAWHWIYY JJIMHBI JIMHUM, OTPAaHUYHMBAIONIEH KaKyr-IHOO dYacTh CBOOOIHOM
MMOBEPXHOCTH KUJIKOCTU: G = % .

[ToBepXHOCTHOE HATSIKEHUE JKUJIKOCTU 3aBUCHUT OT TIPHUPOBI TPAHUYHBIX CPEJI
U TEMIIEPATYPHI KUIKOCTH.

[ToBepXHOCTHOE HATSXKEHHE MOXKHO OINPEACIUTh Pa3TUYHBIMU METOJaMHU:
METOIOM OTpblBA KAalelh M METOIOM [NOIHATHA KMIKOCTH B | M
KaImusipe. ?
1) MeTon oTpbIBa Kareib. | QJ

JIist M3MEpeHHs STHM METOAOM COOHpPAIOT YCTAHOBKY MO~ 71 )
PHUCYHKY.

HanuBaroT JUCTHIUTMPOBAHHYIO HWJIM XOPOIIO MPOKHUIITYEHHYIO
BOJYy M C TOMOIILIO KpaHa PEryJUpPYIOT €€ BBITCKAHHE TaK, YTOOBI
BOJla OTJCJIbHBIMU KaIUIIMH I1aJiajla B TOJCTaBJICHHBIH cTakaH. Jls &
Karuid KUJIKOCTH B MOMEHT €€ OTphIBa OT KOHIIa TPyOku cuiioi F OyaeT Bec karuim:

F =mg;

!
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JIMHWA, OrpaHnYvBaronias CB060I[HYIO ITOBCPXHOCTH KHUIKOCTH, — JJIHWHA

OKPY’KHOCTH INEHKH KaILIH: | =ndu.x.
o _Mmg Mg
TCIO[A G = WIMG= ——,
A ﬂdW-K- nﬂdm.x.

rane M — macca BBUTMBIIEHCS BOJIbI, § — YCKOPEHHE CBOOOHOTO MaJIeHus1, N — YUCIIO
Kareyb BOJIbl, Uu.«— BHYTPEHHUH THAMETP CTEKISTHHON TPYOKH.
2) MeTo ToTHATHSI )KUJIKOCTH B KalMJUIPE. _
[Ipn w3MepeHuH, KaMWUIPHYIO TPYOKY OITyCKAarOT B
CTakaH C BOJOW M HU3MEPSAIOT BBICOTY TMOJHATUS BOJABI B
kanuuisipe. JKuaKoCcTh MOJHUMAETCA B KamWUIsipe 0 TeX Iop,
MOKA CHUJIa HOBEPXHOCTHOTO HATSKEHUs HE ypaBHOBEeCHT cuiay | N
TSDKECTH, ICUCTBYIOIIYIO Ha TIOHATYIO BOJTY:

F = Fm}lJfC1
pad?hg
—

ond=

phgd =
Orcronga 6= 4 > IA€ p— IUNIOTHOCTb XKUIKOCTH, { — MOIYIb

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

X0 PABOTBHBI
| cioco6: kanenvnwiii
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUSL:
1. PaccMOTpeTh MIKAJIbI H3MEPUTEBHBIX TPUOOPOB, OMPEICTUTH LICHY JCICHHUS.
2. Onpenenuth Maccy nmycroro crakana 1o 0,01 r.
3. UW3meputrh BHYTpEeHHUW JAWAMETP CTEKISHHOW TPYOKU IITaHTEHIMPKYJIEM.
Beruncnuts auametp mieiku Kamii Q.. = 0,9 d.
4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTaHOBUTH MPUOOp Tak, YTOOBI CTEKIISTHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BOJIA, ObLJIa CTPOT'O BEpTUKAJIbHA.
5. 3aKkpbITh KpaH, HATUTH BOAY. [lOCTENEHHO OTKphIBas KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJia BbITEKAJA OTAENbHBIMU KaryisiMu (30 — 40 xamens B MUHYTY).
6. [logctaBuTh MO TPYOKY MyCTOM cTakaH U oTcuuTath B 100 kamens.
7. OnpenenuTh Maccy CTakaHa ¢ BOJIOM, BRIYMCIUTH MacCy BOJIBI

M3 =Mmz2—Mma.
8. BBIUMCINMTE MOBEPXHOCTHOE HATSHKEHUE BOJBI 110 (POPMYIIE:
mg
0= n ﬂdw.x. .
9. BBIUKCIMTL OTHOCUTENBHYIO IIOTPEMIHOCT U3MEPEHUI 10 (hopMyIIe:
5= Tl 1500

mabn

10. Pe3ynbTarsl u3BMepeHUid U BHIYUCICHUI 3aTUcaTh B Ta0JIUILY:
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Ko duuuent
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Il cnoco6: kanunnapmuori
IIpogeccuonanvro-opuenmupogantule 3a0aHUA.
1. PaccmoTpeThb HIKajabl U3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JEJICHUS.
2. I3MepuTh muaMeTp Kanuuisipa MTaHTeHIIUPKYJIEM.
3. Cobpath yCTaHOBKY 1O pUCYHKY. OMyCTUTh KallWJUIAp B BOAY U U3MEPUTH BBICOTY
e€ MOHATHS B Kanuyuiape (JIMHEMKOI) HaJl TOBEPXHOCTBIO BOJbI B CTAKAHE.
phgd
4. BeYHCITUTE OBEPXHOCTHOE HATSDKEHHUE BOJBI 10 hopMyrie: 6=,
5. CpaBHUTH pE3yNbTaTbl U3MEPEHHN C TAOJUYHBIM 3HAYEHHUEM IOBEPXHOCTHOIO
HATSDKEHUS U ONPEAEIIATh OTHOCHTENIBHYIO TOTPEITHOCTb.
6. Pe3ynbraTel n3MepeHnii M BBIYMCIICHUH 3aMucaTh B TAOJHILY:

° Koy dpunuent
s R o Y =
= S = 2 MOBEPXHOCTHOTO =
= 2 2B S HATSIKEHUS] = &
< = 2
s =y S =
o 5| *EE s EE = 27z = S =3
© - = s 5 = )= = = g
| = B c = e - 2 = = =3«
S| o = = = z 2 = - g 2
s g 5 2 S 2 O = 3 = S
< 2 = © g =
= = < = 5
= =2 g = s ﬁ s

7. CpaBHUTBH pe3yibTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
Uto Takoe NOBEPXHOCTHOE HATSIKEHUE?
Kak u rae npuMeHsieTcst MOBEpXHOCTHOE HATSKEHHE.
Ha uTo neicTByeT cria mOBEpXHOCTHOTO HATSKEHUS M KaK OHA HaIlpaBJIeHA?
[ToueMy NOBEPXHOCTHOE HATSKEHUE 3aBUCHUT OT BUJIA JKUJIKOCTH?
N300pa3uth Ha pUCYHKE MOJIEKYJTY KUJIKOCTH Ha MOBEPXHOCTH TBEPJOTO TeJa
JUIS CITy4asi CMa4MBaHMs M HE CMAauyMBaHUA. Y Ka3aTb KPaeBOU yroJl.
6. Uro Ttakoe kamuuiap? WM300pa3uth >KUAKOCTH B KamWUISApe IS CiIydas
CMa4yMBaHUs U HE CMAaYMBaHMS.

oM E

24




7. TloueMy >KMJIKOCTH UCHIAPSIOTCS JIETUE, YEM TBEpAbIE TENa?
JIABOPATOPHAS PABOTA NeS

Haszeanue navopamopnoui paoomor: «A3ydenne 3akoHa Oma Aj1s1 y4acTKa Lenu

IPH M0CJIeI0BATEIbHOM COeIMHECHNHU IPOBOJHUKOB.

Ilenv pabdomer: HaydUTbCS COEOUHATH MNOTPEOUTENM Pa3IMYHBIMHM CIIOcOOaMH,

ONBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Obopyoosanue: WCTOYHUK BJIEKTPUYECKOM HHEPIUH, PE3UCTOPBI, aMIEPMETP,

BOJIbTMETP, PEOCTAT MOJI3YHKOBBIH, KJII0Y, COEAMHUTEIBHBIE TPOBOIA.
Pesyabrartsi:

Dopmupyemoie JJ1eMEHN bl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):

— [IK 5.1. I[IpoBoauTh 3HEpreTHUECKOe 00CIET0BaHIE MHOTOKBAPTUPHOI'O 10MA;
MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

MPP 19;
npeomemmuule:

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

Ilo  oxonuanuu pabomuvr obyualowulica O0NNCEH YMemb: COCTaBIAThH
ANIEKTPUYECKHE 1IE€NH,  IUIAaHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
MU3MEPUTENbHBIMA  MPUOOpaMu  (aMIEpMETp, BOJBTMETP), MPOU3ZBOAUTH pacyeT
AIIEKTPUYECKUXLIENEW MpH Pa3MUHBIX CcHoco0ax COeAWHEHHUsI NOTpeOuTened Hu
MCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOU3BOAMTH MAaTEMaTHUYECKyI0 OOpabOTKy
IIOJIyYEHHBIX PE3YyJbTAaTOB 3KCHEPUMEHTA W IIOIPELIHOCTEH; pellaTh 3ajadd Ha
OIpENIEIICHNE CUJIBI TOKA C MCIIOJIb30BAHNEM 3aKOHOB OMa T y4acTKa LIETIH.

Teopus
DJIEKTPUUECKUI TOK — YMOPSAOUYECHHOE JBMKEHUE 3apsKEHHBIX 4acTull. J[is
TOro 4YTOOBl B IIPOBOJHHKE BCE BpEMS IPOTEKad DSJICKTPUYECCKUM TOK, B HEM
HEOOXOMMO TIOAJCP)KUBATh IIOCTOSHHOE DJICKTPHUYECKOE TI0JIE €  ITOMOIIBIO
WCTOYHHUKA TOKA.
OCHOBHBIMM ~ XapaKTEPUCTUKAMH DJICKTPUUECKOIO TOKa B IENH SBJISIOTCS
HalpsoKeHWEe, CHJIa  TOKa, COMPOTUBICHHE. 3aBUCHUMOCTh  MEXIY  ATUMH
XapaKTepUCTHUKAMH YCTaHABIUBAET 3aKOH Oma:

U

= —.

R
[ToTpeOuTenn SIACKTPUYECKON OSHEPTMH — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHATPEBATEbHBIC MPUOOPHI, MPOBOAA U T. M. — OO0JAMAOT OMPEACICHHBIM

CONPOTHUBJIIEHUEM, I[IO3TOMY HMX YacTO HAa3bIBAIOT  «IPOBOJHUKAMUY»  WJIU
pe3ucTopamu.
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OOBIYHO BJEKTpUYECKas 1eMb COCTOMT W3 HECKOJBKUX PE3UCTOPOB,
COCIMHEHHBIX TI0CIIEOBATENbHO, MapayieNbHO WM cMmeniaHHo. ComnpoTUBIECHUE
ATOT0 PE3UCTOPa HA3bIBAIOT DKBHUBAJICHTHBIM OOIIEMY CONMPOTUBICHUIO HECKOIBKUX
PE3UCTOPOB, 0OPA3YIOMIMX IIETb.

CxeMa TMOCJEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJEAYIOIIUM

obpazom:
R1

R2
R3

[Ipn mocnegoBaTeIbHOM COEIMHEHHHM BCE BXOISIIME B HETO MNPOBOAHUKHU
COCIUHSIOTCS APYT 3a JAPYroM, T.. KOHEI[ MEePBOTO MPOBOJHUKA COCAHHSIETCS C
HAYaJIOM BTOPOTO.

Cuna Toka B JIIOOBIX YacTAX LENU OJHA U Ta ke (00 3TOM CBHUJIETEIHCTBYIOT
MOKa3aHUs aMIIEPMETPOB):

I=1 1 = | 2
« Ecnu yepe3 oauH NpoBOAHUK NPOTEKAET TOK, TO OH MIPOTEKAET U Uepe3 BCe

OCTaJbHbIE.

o Ecnu xots 661 HA OJHOM ITPOBOAHUKE OTCYTCTBYET TOK, TO OH 00SI3aTEIIbHO

OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.

[Ipu mocnemoBaTeNbHOM COCAMHEHUHU COMPOTHBICHUN pPE3yJIbTUPYIOIIEe
HaANpsDKEHHE PaBHO CyMMe HaNpsDKEHUH Ha y9acTKax:

U= U, + U,.

Pesynbrupyromee  CONpPOTHBIEHHWE  IOCIEA0BATEIbHO COCTMHEHHBIX

MoTpeOuTeNei paBHO CyMME CONMPOTUBIICHUIN MOTPEOUTENCH:

R = R1 + Rz.
ConpoTuBIECHUE nenu R, COCTOSIIIIEH 13 N OJIMHAKOBBIX JlaMmIl,
conpoTuBieHueM R4 kaxas, B N pa3 00Jibllie COMPOTUBICHUS OJTHOM JTaMIIbI:
R =R 1 * N

X0 PABOTHBI
1. CocTaBUTD IEKTPUUYECKYIO LEMb MO CXEME:

IF--H

A R1R2R3 B
A
IIpogeccuonanvro-opuenmuposanuvie 3a0aHUsA.
2. PaccMOTpETH IIKaJIbl M3MEPHUTEIBHBIX IPHOOPOB, ONPEAEIUTE LIEHY JETCHHS.
3.IIpoBEpUTH DIEKTPUYECKYIO LEMb, LENb 3aMKHYTh M U3MEPUTH HANPSHKCHHWS Ha
KaXXJI0M  pE3UCTOPC. I[JIH 9TOro IMPHUKOCHYTHCA HAKOHCYHHMKAMH IIPOBOJOB,
HpI/ICOCIH/IHéHHI)IX K 3a)KMMaM BOJIBTMETP K KJIEMMaM KaKJ0I'0 PpE3uCTOpa.
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4. VI3MepuTh HanpspKEHHE HAa KOHLAX BCEW Ipynmbl pe3ucTopoB (ydyactok AB), menb
Pa30MKHYTb.

5.ITposeputsb coOTHOMEHUS (Uysy = Upaca ;Upaca= Uiz + Uz + Us) 1 cienath BbIBOJI.
6.Berunciaure ob11ee COTIPOTHUBJICHUE IIPOBOJTHUKOB, COEIUHEHHBIX
IIOCJICIOBATEIHPHO, PA3IMYHBIMU CITOCOOAMHU:

R106m = UIﬁH R206m = Rl + RZ + R3
U

R 2061y

aMIICpMCTpPa U CACIIATH BEIBOI.

8.Pe3ysbTaThl M3MEPEHHI ¥ BEIYHMCIICHHH 3aIIUCaTh B TA0IIMILY.

7. Ilo dopmyne | BBIUHMCIIUTE CUJIy TOKa. CpaBHHUTH €€ C IOKa3aHuEeM

ConporuBiieHue Hanpsi:kenue Cuaa Toka
= =
= = = M [oa)
E 18 18 1SS 225G 1% 22t
< N ) S 5 S [ O | D 2 £ = | = =S =
@ a'd S = D - | =
T & | >

9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BHIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

1. Kak BKJIIOUEHBI BBIKJIIOYATENb, OaTapeiika W JIaMIIOYKa B KapMaHHOM
¢donapuke? N3o00pazure cxemy.

2. V300pa3uth  y4acTOK  IEMU  COJACPXKAIIMKA  JIaMIIbl,  COCIUHEHHBIX
MOCJIEeI0BATENbHO. | 16 IPUMEHSIFOTCS TAKUE CXEMBbI?

3. Tloka3zaTp Ha cxeme, KaK MOAKIIOUYUTH aMIIEPMETP U BOJIBTMETP K PE3HUCTOPY.
Kak MOXHO OmpesenuTh COMPOTHUBICHUE PE3UCTOPA IO UX MOKA3aHHUSIM?

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomoer: «Azydenue 3akoHa Oma 1Jis1 y4acTKa menu
NPy NAPALIeTbHOM COeJHHEHNH ITPOBOJIHUKOB.

Ilenvy padomwr: HAyuUTbCS COENMHATH MOTPEOUTENM PA3IMYHBIMHU CIOCOOaMH,
OMBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Ooopyoosanue: WCTOYHUK DIIEKTPUYECKOM DHEPTUM, PEZUCTOPBI, aMIEPMETD,
BOJIbTMETP, PEOCTAT MOJI3YHKOBBIH, KIIIOY, COEIMHUTENIbHBIE TPOBOIA.

PesyabTarsl:

Dopmupyemoie IneMeHmol IIK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIeI0BAaHIE MHOTOKBAPTUPHOTO J0Ma;
MemanpeomemHuule:

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

MPP 19;
npeomemHule:.

— IIP6 06, ITP6 07, TIP6 10;
— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl  o0OyuaOWUUCS OOJNMCEH YMemb. COCTaBIATH
AJIIEKTPUYECKHE 1IeMH,  IUIAHUPOBATh M TPOBOJUTH HM3MEPEHUS  Pa3TUYHBIMU
U3MEPUTETbHBIMU  MIpHOOpaMu  (amMrepMeTp, BOJBTMETP), MPOU3BOAUTH pPACUET
AIIEKTPUUYECKUXIICTICH TMPH Pa3iMYHbIX CIOCO0AaX COEAMHEHUs TMOoTpeOuTeNed Hu
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, MPOU3BOJUTh MAaTEMAaTUYECKyI0 00pabOTKy
MOJyYEHHBIX PE3YJIbTATOB HKCIIEPUMEHTA M MOTPEUIHOCTEH HW3MEpPEHHUs; pelaTh
3a/la4yu Ha OIpPEACIICHUE CUJIbl TOKAa C MCIOJIb30BaHUEM 3aKOHOB OMma sl y4yacTka
LIETIH.

Teopus
DIIEKTPUYECKANA TOK — YIOPSAOYEHHOE IBH)KCHHUE 3apsDKEHHBIX dacTUl. Jlis
TOrO0 4YTOOBI B TNPOBOAHUKE BCE BPEMsS MPOTEKaJd 3JIEKTPUUYECKUN TOK, B HEM
HEOOXOJAMMO TOJJEPKUBATh IMOCTOSTHHOE JJIEKTPUYECKOE T0JIE C  IOMOIIBIO
HMCTOYHUKA TOKA.
OCHOBHBIMM  XapaKTEPUCTUKAMH JJIEKTPUYECKOTO TOKa B LENU SBIAIOTCA
HallpsDKEHUE, Cuila TOKAa, CONPOTUBIEHUE. 3aBUCHMOCTbH  MEXAY OTUMHU
XapaKTEpPUCTHKAaMH yCTAaHABIMBAET 3aKOH OMa:

= 2

R
[ToTpeOuTenn SIAEKTPUUECKON OSHEPTMM — DJIEKTPUUECKHE JIAMITOYKH,
AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, MPOBOAA U T. M. — O0JANAIOT OMPECICHHBIM
CONPOTHUBJIIEHUEM, I[IO3TOMY MX YacTO HA3bIBAlOT  «IIPOBOJHUKAMH»  HIIH

pPEe3UCTOpaMHu.
Cxema mapajuieIbHOTO COSTUHEHHS IIPOBOTHUKOB BBITJISANT CJICIYIOIIAM 00pa3oM:

[ &
Rl ﬁ]ﬁz [:]R3
O—e +

[Ipy mapamienbHOM COEIMHEHUW BCE BXOIAIINE B HETO MPOBOAHUKHU OJIHHUM
CBOMM KOHIOM IPUCOEAUHSIOTCA K OJHOM TOYKE Lenu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.

Cuna TOKa B HEPa3BETBIEHHOM YacTH LIENM paBHa CyMME CUJI TOKAa B
OTJENbHBIX MapajlIeIbHO COCAMHEHHBIX NMPOBOAHMKAaX. OO0 3TOM CBHUIETEIbCTBYIOT
ITOKA3aHUsI aMIIEPMETPOB:

I=1,+ I,.

Ecnau BBIKpYTUTH OJIHY JamIly, TO JApyras Jiamna HpOJOJIKAET TOPETh. ITO
CBOMCTBO HCHOJB3YIOT JJs1 MOJKIIOYEHHs] OBITOBBIX IPUOOPOB B IOMEIICHUU.
Hampsoxenue Ha ydactke nenu AB M Ha KOHIIaX BCEX MAPAJUIEIBHO COEIUHEHHBIX
IIPOBOJHUKOB OJIHO U TO XKE€.

28



U = U 1= U 2-
O6HICC COIMPOTHUBJICHUC LCIIK IIPU IMAPAJUICIIBHOM COCOAMHCHHUHN ITPOBOJHHNKOB
OIIPCACIIACTCA 110 Q)OpMy.TIe:

1 1 1
_— T — + —_—
R R, R,
COHpOTI/IBJ'IeHI/IC OCIn R, COCTOSIIHGﬁ H3 N OJUHAKOBEIX JJaMII,
COHpOTI/IBHCHI/IeM R1 Kaxjas, B n pa3 MCHBIIIC COHpOTI/IBHCHI/IH OI[HOﬁ JIAMIIBI.

R=12X
n
Bo Bcex caydasx, KOrja HYy»HO HE3aBHUCHMOE BKJIKOYEHHUE WU BBIKIIOUCHUE
ANEKTPUUYECKUX MPUOOPOB B IEMHU, MCHOJIB3YIOT MapayieJbHOE COCAUMHEHHE
ANEKTPUUECKUX YCTPOUCTB. VIMEHHO mapamiensHbIM 00pa3oM yCTaHABIMBAIOT
pPO3E€TKM B KBapTupax. Takoe MNOAKIIOYEHHWE MO3BOJSIET BKIOYATh Ppa3INYHbIC
MpUOOPHI B CETh COBEPIICHHO HE3aBUCUMO JPYT OT APYyra, U MPHU BBIXOJIE UX CTPOS
OJIHOTO M3 HUX 3TO HE BIUSAET HA pabOTy OCTaJIbHbIX.
OcHOBHBIE 0COOECHHOCTH:
o BxiroueHue wW/WiM BBIKJIIOYEHHWE OJHOM HArpy3ku HE MelaeT paboTe
OCTaJIbHBIX.
o Bce Harpy3ku paboTarOT Ipu OJTHOM HANpPSKCHUH.

X0/ PABOTHBI
1. CocTaBUTH IIAEKTPUUECKYIO IIENb 0 CXEME

-] '

R1

AR2B
[ 1

(=
=

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.

2. PaccMOTpeTh LIKaJIbl M3MEPUTENbHBIX TIPUOOPOB, ONPEAEIUTD LIEHY JCJICHUS.

3. TIpoBepuTh ANMEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTH HAIpsHKEHUE Ha
y4acTKe ABYU CHITy TOKA B LIETIH.

4. IlepexyIt0YUTh aMIIEpPMETP U3 MAruCTPaAId B Ty WK UHYIO BETBb U UBMEPUTH CHUITY
TOKa B K&KJIOM PE3UCTOPE.

S. llpoBeputh COOTHOMIEHUS oy =11 + 12 + I3ul 5y = Ipacy, CHETATH BBIBO/IL.

6. Bbluncnuth o01iee COMPOTHUBICHHE MPOBOJHUKOB, COCAUHEHHBIX MapajlieiabHO,
Pa3JIMYHBIMU CTIOCOOAMU:

Ug 1 11 1 RiR2R3
= ABy- = —4 = += =
Rioou = = Mooy ~ Ri Ry Ryr E R 2061 RyR, +RyR3 +RyR3 °
/. BprUuciuTh HampsbkeHue 1o (opmysie Upacq. =l + Rzopw. CpaBHHUTH €ro c

ITIOKA3aHWEM BOJIBTMETPA U CAEIATh BBIBO/L.
8. Pe3ynbrarhl u3MepeHuil U BBIYUCICHUH 3aMucaTh B TAOJHILY.
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ConporuBjieHune Hanpsizkenue Cuia Toka
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9. CpaBHUTH pe3yNabTaThl U3MEPEHUH U CIENATh BBIBOI.
KOHTPOJIBHBIE BOITPOCHI:

1. Jlns ocBelieHus TpaMBaiiHOTO BaroHa ucmnodib3yercs 10 mamrl, pacCuuTaHHBIX
Ha Hanpsokenue 120 B. Kak BkmroyeHbl 3T namnbl? Hampsbkenwe B
TpaMmBaitHoil cetu 600 B.

2. N300pa3uth y4acToK IEMU COJIep KAIUi JaMIIbl, COeTMHEHHBIX MapalIeNIbHO.
['ne mpuMeHsIOTCS TAKUE CXEMBI?

3. Bocemb pe3ucTOpOB COENMHWIM MO JBa  TOCJIEIOBATEIIbHO B YETHIpE
napa’suiesibHbie BeTBU. HauepTuth cxemy coelMHeHHUS.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue naovopamopnou paoomer: «Onpenenenue IAC U BHYTpPeHHero
CONMPOTHUBJIEHUS UCTOYHUKA HATPSIKEHUSD.

Ilenv paoomer: nHayunthes onpenenars IJIC U BHYTpEHHEE COINPOTUBIICHUE
HMCTOYHMKA TOKA.

Obopyoosanue: aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJICKTPUUYECKOW DHEPTUH,
peocTar, K04, COeIMHUTENIbHBIE TIPOBO/IA.
PesyabTarsi:

Dopmupyemoie 971eMEeHm bl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIEeIOBAaHNE MHOTOKBAPTUPHOTO J0Ma;
Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

MPP 19;
npeomemHule:

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

Ilo oxonuanuu pabomovl obyuaroOwulicsi OO0JCeH YyMemb. COCTABISTH
AIIEKTPUYECKHE UENH,  I[UIAHUPOBAaTh M BBIMOJIHATH M3MEPEHUS  Pa3TUYHBIMU
U3MEPUTETbHBIMU npudopamu (ammiepmerp, BOJIETMETP), POU3BO/IUTH
MaTeMaTUYeCKyl0  OOpa0OTKy  TMOJyYEHHBIX  pe3yJbTaTOB  dJKCIEpPUMEHTa U
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HOFpeIHHOCTeﬁ U3MCPCHUA, peiiarb 3aaa4iu Ha OIIpPCACIICHHUE CHJIBI TOKa C
HCIOJIb30BaHuEM 3aKOHOB OMa M y4aCTKa OCIIU U MOJIHOM OCIIN.

Teopus

Bo3HMKHOBEHHE PAa3HOCTU MOTEHIMAJIOB HA MOJIOCAX JHOOO0r0 UCTOYHHMKA TOKA
ABJIIETCS PE3YyJbTATOM pa3leieHUss B HEM MOJOXKHUTEIBHBIX M OTPULIATEIbHBIX
3apsAA0B. OTO pa3felieHue NpoUCXOAMT Onaromapss paboTe, COBepIIAEMOi
CTOpOoHHUMHU cuiamMu. CTOpPOHHHME CHJIbl — CHJbL, JCHCTBYIOIIME IPOTUB
ANEKTPUYECKOr0 TMOJII WM BBINOJHAIOIIME padOTy 3a CYET KaKOW-IMOO 3HEpruw,
ITOJBEIEHHON U3BHE.

Benuunna, u3amepsiemass paboToi, coBeplIaeMOW CTOPOHHHMH CHIIAMU TIpU
MEepPEMENICHUN E€IUHUIBI TOJIOKUTEIBHOTO 3apsja BHYTPHM HCTOYHHMKA TOKa,
Ha3bIBAETCS SJIEKTPOABMKYLIEH CHIIbl ucTOUHKKA ToKa (D1C— &, B).

Eciu 1nens pa3omMkHyTa, TO paboTa CTOPOHHUX CHJI MPEBpaLIacTCs B
MOTCHIMAIBHYIO JHEPrMI0 HCTOYHMKA TOKa. Ilpm 3amkHyTOoil 1menu 3r1a
NOTEHLMAIbHAsL 3HEPIUsl pacXoJyeTcs Ha paboTy MO NEPEeMEUICHUIO 3apsioB BO
BHEUIHEW IlemM C COompoTHUBIEHMEM R W BO BHYTpEHHEH 4YacTH MLEeNu C
CONPOTHUBJICHUEM I,
¢ =IR+Ir,

T.€. & U I MOXKHO OIIPENEIINUTD ONBITHBIM ITyTEM.

X0 PABOTHBI
1. CocTaBUTB IEKTPUUECKYIO LIEMb IO CXEME:

IIpogheccuonanvro-opuenmupoganmvie 3a0aHUSL:

2. PaccMOTpeTh LIKaJIbl aMIIEpMETPa U BOJIBTMETPA, ONPEACIUTD LIEHY JCJICHUS.

3. IlpoBeputsb 11eMb, 3aMKHYTh KJIIOY, MOJIb3YSICh PEOCTATOM, YCTAHOBUTH CUJTY TOKA,
COOTBETCTBYIOIYIO HECKOJBKUM JIEJICHUSM IIKaidbl amrepmeTrpa. CHITh MOKa3aHUs
BOJIbTMETpPA U aMmIiepMeTpa. Pa3oMKHYTh LETb.

4. TToBTOpUTH OMBIT 3 pa3a, U3MEHSSI CONPOTUBIIEHUE LENU IPU MOMOIIIM peocTara.

5. Pe3ynbpTaThl U3MepeHuil noacTaBuTh B ypaBHenue ¢ = U + Ir, onpenenuts € u I,
pelasi CUCTEMbI YPaBHECHUM:

{EZU1+I1I’, J/iZU2+I2I’, =Us+1lsr,
=Ux+1lar; =Us+l3r; =Ur+11ir.
r= Up,-U; _ Uz-Up — Ui-Us

I -1, I, —Ig o1y
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— Upli-Uilp | _ Usla-Usls _ Uils-Usly
I =1 l2 =13 l3=1y
6. PazomMkHyTh 1enb M W3MepUTh HaNpsikeHUE Ugnym Ha 3aXKUMax HCTOYHHUKA
ANEKTPUYECKON SHEPTHUH IIPU PA3OMKHYTOW BHEIIHEW LICTIH.
/. BbIUUCIUTH BHEILIHUE COIIPOTUBJICHHUE LIETIH.
8. Bce pe3ynpTaThl H3MEpPEHHUI U BEIYUCICHHUM 3aMKcaTh B TAOJIUITY.

&

AR EEEEE :
o = = = = = § z §
L 9 D
s |52 |E5%| E |gf |g5%: :
=
s | 3 M ST z | o & = d O Ed - :‘;m“
=N X9 X 5= $ = > = S 5 E - o =
2 = =D = 8O = B 2 5 = 2 5 = o« =W
5 | S &2 = = = 2 = S SEE-e) @) =0
S| E< | 885 S5 |2E=z|E5=8¢25 & = | AN
Z | O= | Eax T e MAMSO | RIO|0UaASS o | Om
9. CpaBHHTH pe3yJIbTaThl K3MEPECHUM U C/ICNIaTh BBIBOI.
KOHTPOJIBHBIE BOITIPOCHI:
1. Yto Takoe BHEIIHSS M BHYTPEHHSS YacTH enu? YKa3aTh Ha pUCYHKE.
2. UTo Takoe CTOPOHHHE CHIIBI?

3. Tlouemy moka3aHus BOJIBTMETPA MPU PA30MKHYTOM M 3aMKHYTOM KJTIOUE
pa3InyHbI?

Yro nazeiBaetcs DJ1C?

UTto Takoe BHYTpEHHEE U BHEITHEE COMPOTUBJICHUE 1T ?

o s

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoii pabomst: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJIMBAHHUS U MOLIHOCTH, MOTPeOI1eMOii JIaMIIOi».

Ileny pabomel: wccrenoBaTh 3aBUCUMOCTH MOITHOCTH TOKa OT HAMNPSOKCHUS U
HAYUYUTHCS OMPEACNIATh TEMIIEPATypy HUTH JIAMITbl HAKaJTUBAHMUSI .

Oobopyoosanue: JJIIEKTpUYECKasi JlaMIla, MCTOYHHUK JJIEKTPUYECKOTO TOKa,
aMIIepMETp, BOJBTMETP, PEOCTAT TOJI3YHKOBBINA, KIIIOY, COCAUHUTEIHHBIC
IPOBO/IA.

PesyabTarsl:

Dopmupyemoie 9J1eMeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooepicanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIEeIOBAaHNE MHOTOKBAPTUPHOTO J0Ma;
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

MPP 19;

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

Ilo  oxonuanuu pabomuvl obyualoOwulca O0NdHCEH YMemb: COCTaBIAThH
AIIEKTPUYECKHUE LIEMHY, IUIaHUPOBATh M BBINOJHATH 3KCHEPUMEHTHI C MOMOILIBIO
pa3MYHBIX M3MEPHUTEIbHBIX IMPUOOPOB (ammIepMeTp, BOJIBTMETP), IMPOU3BOIUTH
MaTeMaTHYeCKyl0  00paOOTKy  TMOJYyYeHHBIX  pe3yJdbTaTOB  AKCIEpPUMEHTa H
MOTPEITHOCTEMN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOUEHUH PAOOTAET B IKCTPEMAIbHBIX YCIOBHSIX
IpU TOKaX, KOTOPBIE MPEBBIIIAIOT HOMUHAIBHBIN, YTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTH HaKajla U MPEeXICBPEMEHHOMY BBIXOTY JIAMITBI U3 CTPOsI, 0COOCHHO MPHU
MPEBBILICHUSX HAMPSKEHUS B MUTAIOLIEH CETH.

[Ipun nmpopomkuTeNbHON pabOTEe JIaMIlbl HaKaJWBaHUS €€ HUTh Hakajia ToJ
BO3JICIICTBUEM  BBICOKOW TEMIIEpaTypbl HarpeBa IOCTEIIEHHO  HCHapsercs,
YMEHBIIIAsICh B AMaMeTpe, pBeTcsa (meperopaet). UeM Bblllie TeMIepaTypa Harpepa
HUTU Hakajia, TeM OOJbIIe CBeTa Hu3MydyaeT Jiammna. [Ipu >TOM UHTEHCHBHEE
MPOTEKAET MPOILIECC HCMAPEHHS HUTH, M COKPAIAETCS CPOK CIYKObI JIAMIIBI.
[TosToMy nis naMn HakajduBaHUS yCTaHABJIMBAETCS Takash TeMIlepaTrypa Hakasa
HUTHU, TPU KOTOpPOM obOecreyuBaeTcss HEOOXoAMMas CBETOOTAaua JamIbl U
onpeaeneHHas IpOJOJKUTENBHOCTD €€ CITYKOBI.

C To4KM 3peHus KJIaCCUYeCKOU 3JIEKTPOHHON Teopuu JBa pakTopa: 1) yuactue
AIIEKTPOHOB B XAOTUYECKOM JIBIDKCHHH (HApsAIy C HaIpaBJICHHBIM) M 2) HaIW4YUE
COYJIapEHUI JIEKTPOTEI C MIOHAMH KPUCTAJUIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUUYECKOE COMPOTUBIICHUE MPOBOIHUKA ANEKTPUUECKOMY TOKY. C yBeIMUEHUEM
TeMIIEpaTypbl BO3pPACTAET CKOPOCTh XAOTHUECKOTO [BIXKEHHUS, a TaKXke 4YHUCIIO
COYJIapEHHUM 3JIEKTPOHOB, YTO AOJKHO MPUBECTH K YBEIWYEHUIO CONPOTHUBIICHUS
MPOBOAHUKA. ODKCIHEPUMEHTAIIBHO YCTAHOBJIEHO, YTO [JIi METAJJIOB YBEJIUYEHUE
CONPOTUBJICHUS C TEMIIEPATYPOI BhIPAXKAETCS 3aBUCUMOCTBIO:

Rt - Ro(l + at)

rie R, — comnporuBieHne mnpoBoaHuka npu temneparype 0 °C, R, —
COTPOTUBJICHUE MPOBOJHHUKA MPU TeMIepaTrype t, o — TepMHUECKUH KOIPPUITUEHT
CONPOTHUBJIEHUSI JTAHHOTO METajlyla, OH TOKAa3bIBA€T HAa KAaKYyH YacTh HU3MEHSIETCS
COIIPOTHUBJICHUE MPOBOAHUKA TIpU HarpeBe ero Ha | °C. Y 4nCThIX METAIOB MOPSIKA

1073

, ¥ CIUTaBOB MeHbIe. Y BoJibppama, U3 KOTOPOTO H3TOTOBJIICHA HHTH
rpagyc

. 31
ucciexyeMoit namnsl 4,8-1073 <
TemnepaTypy packaq€HHON HUTH, MOXKHO OINIPEACIUTH 10 (hopMyIie
Rr —Ro
(ZRO !

€CJIM M3BECTHBI €€ CONPOTUBICHUE R, MpHU 3TON TeMIlepaType U CONPOTUBIICHUE
Hutu RO npu temneparype 0 °C:

MoIHOCT, TOKa — BEJIMYMHA, XapaKTepu3yromas, ¢ KaKOil CKOpPOCTBIO
coBepiaerca paboTa Toka.
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[Ipu 3aMBbIKaHUW DJIEKTPUUECKON IIENMU HAa €€ y4acTKe C COMpOTHBJIEHUEM R,
tokoM |, HanpskenueM Ha koHax U mpowusBoauTces pabota A
A=I1Ut=I°Rt= U?zt .

Bennuuna, paBHas OTHOIICHHWIO PabOTHI TOKa KO BPEMEHH, 3a KOTOpOE OHa
COBEPIIIACTCS, HA3bIBACTCS MOITHOCTHIO P:

p= 4

u 2
? .
3aBucuMocTh P oT U MOXKHO UCCIIEI0OBATh SKCIICPUMEHTAIILHO.
Pa6ota snexrpuyeckoro Toka B CH BeipaxkaeTcs B Jkoyisx (JIk), MOIIHOCTH

— B BarTax (BT).

CnenoBatensHo, P =1U = I°R =

X0 PABOTbBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb I10 CXEME:!

o=

L |

IIpogeccuonanvro-opuenmupogantule 3a0aHU.

2. PaccMOTpeTh MIKaibl U3BMEPUTEIBHBIX TPUOOPOB, OMIPEACIUTD IIEHY JICTICHUS.

3. IlpoBeputh 1€TlIb, 3aMKHYTh KJIIOY, TOJB3YsACh pPEOCTATOM, YCTaHOBUTH
HaMMeEHbIIIee 3HaUeHUE HanpspkeHus. CHATh TMOKa3aHUs BOJIBTMETPA U aMIlepMeTpa.
Pa3zoMKHYTH 1IETIB.

4. TlocTeneHHO BBIBOJISI pPEOCTaTa, CHATh HECKOJBKO pa3 MOKa3aHUs aMIlepMeTpa U
BOJITMETPA.3HAUEHUSI CUJIBI TOKA BHIOMPAIOT TAKUMHU, TPU KOTOPBIX HUTH JIAMITbl HE
CBETHUTCS, CBETUTCS] KPACHOBATHIM IIBETOM U CBETUTCSI C MAKCUMAJIBHOU SIPKOCTBIO.

5. Jlnst kaXk1oro 3HaueHUsI HANPSIKEHUS ONPECTUTh:

1) momHOCTEP = U, moTpebiisiemyto JaMIiou,

U
2) conporuBieHne Ry = 7~ HUTH Hakana,
) Rr —Ro
3) remnepatypy e€ Hakayia T = Ry

rae Ro— compoTuBiieHne HUTH JaMIbl NP KOMHATHOM TeMIlepaType;
0 — TeMIEPaTypHBIA KO(P(UIUEHT conpoTHBIeHUs Boibppama (a = 0,0048 K1),

B nepBom ombiTe, KOra TOK B LENHM MHHHUMAJIEH, & CBEYEHHE IMOJHOCTHIO
OTCYTCTBYET, TeMIepaTypy HUTH Hakalda MOXHO cuuTaTh KOMHATHOM. [lockonbky
IpU CBEUEHUHU JIAMIIBI B TOJIHBIM Hakal TeMIEepaTypa HUTH OYEHb BBICOKA (~
2000°C), To ans MpUOIM3UTETHLHOTO TOJCYETa TEMIIEpaTypbl MOXKHO MPUHATH, YTO
BenMunHa Ro M ecTh 3HaueHUEe CONPOTHUBICHHS HUTH Hakana, KoTopoe Oyner
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MOJIYYEHO B IEPBOM OIIBITE.
6. Pe3ynpTaThl ©3MEpEeHUN U BBIUMCICHUN 3aHECTU B TAOJIMILY.
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7. I[TocTpouTs rpadyiku 3aBUCUMOCTH:

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

8. CpaBHUTH pe3yJabTaThl U3MEPEHUI U ClI€TaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Yrto Ha3bIBAOT pabOTON TOKA, MOIIHOCTBIO TOKA?
Kakumu cnocobamu MOXHO ONpEAeaIuTh MOIITHOCTh TOKa?
3. Kak oTpakaercst pocT TeMIepaTypbl HUTH HaKaja JIAMITBI Ha €€ COMPOTUBJICHUE U
Ha BBIJICTIIEMYIO B HE MOIIHOCTh?
B xakue BUIBI SHEPTUH MOXKET MPEBPAIIATHCS AIEKTPUUECKast YHEPTrus?
Jlammbr, 200-BartHass u 60 BaTTHas, pacCUUTaHbl HA OJHO HAaIpsKECHHE.
CornpoTuBiieHHE KaKO# JIaMITbl OOJIBIIIE i BO CKOJBKO pa3?
6. Ot HarpeBaTelbHON CHHpAX OTPE3au MOJOBUHY, Apyra IMOJOBHHA OCTalIach
BKJIIOUEHHOM B 1eNb. BO CKOJBKO pa3 HU3MEHUTBHCA BBIICIISIEMOE Ha HEU
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

N =

o

JIABOPATOPHAS PABOTA Ne 9

Ha3zeanue naoopamopnoii paoomoi: «3ydyeHue siBJeHUS]I 3JI€KTPOMATHUTHOM
HHAYKIIAW.

Ilenv pabomwt: N3y4UTH SIBIICHUE 3JICKTPOMArHUTHON UHIYKIIUH.
Oobopyoosanue: TanbBaHOMETP, KATYIIKa, COEAUHUTEIbHbBIE TPOBO/IA, MATHUT.
PesyabTarsl:
Dopmupyemovte  nremenmst  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepricanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIEI0BAHIE MHOTOKBAPTUPHOTO JI0OMa,;
MemanpeomemHuule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

35




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

MPP 19;
npeomemHule:.

— IIP6 06, ITP6 07, TIP6 10;
— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonyanuu pabomwvl obOyuarowulics OO0JdHCEeH YMemb: TIPOBOJIUTH
HAOJIIOICHUS TJIAHUPOBATh U BBHINOJHATH HKCIIEPUMEHTHI C MOMOIIBIO Pa3IMYHBIX
npuOOPOB, COCTABISATH AICKTPUUECKUE IIEMH, MPUMEHATh MOJYyYEHHbIE 3HAHUS TIO0
¢busuKe U1 00bsICHEHUST HA0II01aeMO¢€ SIBJIICHUE JIEKTPOMArHUTHON UHYKIUH.

Teopusa
B 1831 r. ®apazeit 00Hapy>XuJI, UTO B 3aMKHYTOM MPOBOJISIIEM KOHTYpPE MPH
M3MEHEHHU MAarHUTHOTO MOJII BO3HUKAET SJEKTPUUYECKUN TOK. DTOT TOK Ha3BaJIH
WHJIYKIIMOHHBIM TOKOM. WHIYKIMOHHBIA TOK B KaTyIIKE W3 METALIMYECKOU
MPOBOJIOKU BO3HUKAET MPU BJIBUTAHUU MAarHUTA BHYTPh KATYIIKU U MPHU BbIIBUTAHUU
MarHuta M3 KaTymku (puc. a), a TakXKe MPU HU3MEHEHHHM CHJIbl TOKa BO BTOPOM
KaTyIlIKe, MAarHUTHOE T10JIE KOTOPOM MPOHU3BIBAECT MEPBYIO KATYIIKY (puUC. 0).
a) 0)

SIBreHME BO3HHMKHOBEHMS JJIEKTPUYECKOTO TOKAa B 3aMKHYTOM ITPOBOJISILEM
KOHTYpE IIPU U3MEHEHHSIX MAarHUTHOTO TOJIs, TPOHU3BIBAIOIIETO KOHTYP, Ha3bIBACTCS
INEKMPOMACHUMHOU UHOYKYUEL.

[losiBnEHHE BJIEKTPUYECKOTO TOKAa B 3aMKHYTOM KOHTYpPE IPU H3MEHEHHSX
MAarHUTHOIO TMOJIsl, MPOHU3BIBAIOIIETO KOHTYDP, CBUIETEIBCTBYET O JICUCTBUM B
KOHTYpPE CTOPOHHHMX CHJI HEIJIEKTPOCTATUYECKOM MPUPOABI WM O BO3HUKHOBEHUU
O C unaykuuu.

KosimuecTBeHHOE ONMCAaHUE SIBJICHUS DJIEKTPOMArHUTHOW MHAYKIWH JAaeTCs Ha
OCHOBEe ycTaHOBiieHUsI CBsi3u Mexay OJC uHAyKuuu U (pU3NUecKod BEIMYUHOM,
Ha3bIBAEMOM MarHUTHBIM IIOTOKOM.

DKCHEepUMEHTaIbHOE HuccienoBanne 3aBucumoctd JI/C  wuwHAyKIUU OT
M3MEHEHHS  MAarHUTHOTO  TOTOKa  MPHUBEIO K  YCTAHOBJIECHHIKD  3aKOHA
aneKTpoMarHutHo  uHAyKumu: OJIC  MHAYKIMM B 3aMKHYTOM  KOHTYpeE
IPONOPLUUOHAIIBHA CKOPOCTHM M3MEHEHUST MarHUTHOTO MOTOKAa 4YE€PEe3 MOBEPXHOCT,
OTPaHUYECHHYIO KOHTYPOM.
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X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1.Cobpath 11eMb TakK, KaK 3TO MOKa3aHO Ha PUCYHKE:

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

10 0 c’ C
4 S _

3.Cobpath 11emb, UCMOB3YS PUCYHOK.

4. 3ambIKasi 1 pa3MbIKas 11eTh, OTMETUTh OTKJIIOHEHHE CTPEIIKH raIbBAHOMETDA.
5. CoOpats 1enb, 1300paxkEHHYIO HA PUCYHKE.

37



6.IlepenBurasi KaTymky d4epe3 MOJOCTh APYTrod KaTyIIKH, OTMETHTb OTKJIOHEHHUE
CTPEJIKU raJIbBAHOMETPA.
7. CpaBHUTB pe3ybTaThl U3MEPEHUI U ClIETATh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto Ha3bIBAIOT MArHUTHBIM ToJieM? YeM OHO co3/1aeTcs U Ha YTO JEHCTBYET?
2. UTo Ha3bIBAIOT SIBJICHUEM DJIEKTPOMArHUTHOU MHIYKIIUEH?
3. Uto Ha3bIBaIOT MAarHUTHBIM ITOTOKOM?
4. Ot 4yero 3aBUCHUT BEJTMYMHA U HAMPABIICHUE UHIYKIIMOHHOTO TOKA?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue naoopamopnoit paoomoei: «WU3ydyeHne 3aBHCHUMOCTH IEepPHOJA
KO0JIeOAHUI HUTSHOT0 MASITHUKA OT JJIMHBI HUTH.

Ilenv padomer: N3y4nTh 3aBUCUMOCTD MEPHOJIa KOJICOAHUN HUTSHOIO MAasTHHKA OT
JUIMHBI HUTHU, HAYYUTHCS OMNPEIENATh YCKOPEHHUE CBOOOJHOIO TMaJEHUS C
MTOMOIIBI0 MATEMATUUECKOTO MasITHUKA.

Oobopyoosanue: MTATUB C AEp>KaTeleM, IIApUK, MOJBEIICHHBI HA HUTH JJIMHOU
okoso 1 M, mpoOka, u3MepuTEeIbHAs JIEHTa WJIM METpoBas JIMHEHKa,
ITAaHT€HUUPKYJIb, CEKYHJIOMED.

PesyabTarsbi:
Dopmupyemole /1eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIEeI0BAaHNE MHOTOKBAPTUPHOTO J0Ma;
Memanpeomemmule:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,
MPP 19;
npeomemHule:
— IIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 08, 1Py 09, ITPy 12.
Ilo oxonuanuu pabomwvl obyuarowutics 00NxHCeH yMemb: TIAHUPOBATH U
NPOBOIUTH HU3MEPEHUS  C TMOMOIIBIO PA3IUYHBIX M3MEPHUTEIbHBIX MPUOOPOB,
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OOBSCHATh HaOMIOMaeMble (PU3UYECKHE SIBICHHS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pabOTKy TOJYYCHHBIX PE3YyJbTAaTOB SKCIICPUMEHTA M IOTPEIIHOCTEH HM3MEPCHHS;
(hopMyJIMPOBATh MOHATHE KOJICOATEILHOTO JBMKCHUS M €T0 BUOB; PEIATh 3a/1a4d Ha
HaXOXKJICHUE ITapaMeTPOB KOJICOATEITBHOTO JIBHYKCHHS.

Teopus
MartemaTH4YeCKUM MasITHUKOM Ha3bIBACTCS MaTepuagbHas TOYKa,
MOJIBEIICHHAS! HA HEBECOMOW W HEPACTSHKUMOM HUTH. MOJENIBI0O MOYKET CIIYKHUTh
TSDKENBIN IAPUK, Pa3MEPbl KOTOPOrO0 BEChbMa MaJjbl 10 CPABHEHUIO C JJIMHOM HUTH,
Ha KOTOPOM OH MOJIBEIIEH (HE CPaBHUMBI C PACCTOSIHUEM OT ILIEHTpa TSXKECTH O
TOYKH ITOBECA).
Yuénble [anuneir, HptoToH, beccenb W apyrue yCTaHOBWIM CIIEAYIOIIUE
3aKOHBI KOJICOAHUSI MaTEeMaTHYECKOI0 MassTHUKA:

1. Ilepuon xoneGaHMs MaTEMaTUYECKOTO MasSTHHKA HE 3aBHCHUT OT MAacChl
MasITHUKA U OT aMIUTUTYbI, €CJIM YTOJl pa3Maxa He MpeBbIaeT 6°.

2. Tlepwon koneOGaHUsT MaTEMAaTHYECKOTO MAasTHUKA MPSIMO IIPOMOPIIHOHATICH
KBaJpaTHOMY KOPHIO W3 JUIMHBI MasSTHUKAa W OOpaTHO MPONOPIIHOHAICH
KBaJpaTHOMY KOPHIO U3 YCKOPEHHS CBOOOJHOTO MaCHUSI.

Ha ocHoBaHMM »THUX 3aKOHOB MOXXHO HamucaTh (GopMyny s Iepuoja

KOJIEOaHMId: T=2n \/g )

X0 PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.
2. [TocTaBuTh MITATHB Ha Kpail cTOJA.
3. 3axaTb HUTh MasTHUKAa 3a CBOOOJHBIM KOHEI MEXIY IABYMsI TMOJOBHHKAMH
pe3aHoil mpoOKM B JepkaTesie MTaTuBa.
4. V3mepuThb TpH TOMOINM INTAHTEHIUPKYJS AMAMETp IIapuKa, HAWUTH pauyc
mapuka rI.
5. Usmeputh anmuny Hutulo, HAlTH NMHY MasTHHKA (JUTMHA MAasTHUKA CYATACTCS OT
HIDKHETO Kpas MPOOKHU A0 LEHTpa TSHKECTU IIapuKa)
l=lo+r.
6. OTKJIOHUTH IIApUK Ha HEOONBILION yroiu, He 6oJbiie 10°, U OTIMYCTUTS.
7. Ilo cexyHaOoMepy OMpENeInTh BpeMs, 332 KOTOPOE MAasiTHUK COBEPUIMI N MOJHBIX
konebanuii (Hanpumep, 100 konebaHmit).

8. Beruncauth nepuos moaHOTo KoyieOaHus MasiTHUKA IO opMyJie: Tr=".
9 6 . _ 4 w2l
. Beraucnmuth yckopeHue cBOOOHOTO MaieHusl, 1Mo GopmyJie: 9=

10. IToBTOpUTH OMBIT JIBa pa3a MPHU PA3IUUHBIX JJIMHAX MAsSTHHUKA.
11. V3 Bcex HaiJICHHBIX 3HAYEHUN YCKOpPEHUsI CBOOOJHOTO MaJCHUS BBIYUCIIUTH
cpeaHee 3HaUYCHHUE.

39



12. CpaBHUTH HalJIECHHOE 3HAYCHHNE YCKOPEHHUS CBOOOTHOTO MAaJIeHUS C TAOJIUYHBIM H
OTIPEICITUTh OTHOCUTEIIBHYIO ITOTPEITHOCTh H3MEPEHUS 110 hopMyIIe:

|g_gma6ﬂ| 0
= - 100%
Qmaon
13. Pe3ynbraThl H3MEpEHU U BRIYMCIICHUH 3aicaTh B TaOJIHITY.
= =) =)
et [ [
= S )
= - = S = S
. — = = = =
= = s o ° = o L S
« & = o | € =S TS =
& S = & ol & = o S S S <
= - = 2= 2| B a - - =
= | E | & x| Ex=| 3= 9 gz @ o = S
< ) = = =
= | 5§ | | SE| sE| EE| = - S = g g
= = | = EE| EE| xE| 5 SEEY | FEE =
= | 9 | & | = S| S| as| & =, o = 3 = =
2 = == © © | ExL | EaEs S az%L| 8 o
= =~ = = = o = = 9 e o3 H o o = 2 o o< S & .
s FE|5 |55 3585|2852 B85 82852852
o 2] Q o« 2
Z |~ || g S Z R EZE| A E| O e | =B O EL
14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro Takoe MexaHrn4ecKue koneOanus?

2. Yto Ha3bIBAIOT aMIUIUTY0H Kojebanuit? [Tokazats e€ Ha pUCYHKE.

3. Tlokazatp Ha pHUCyHKE BHIbl MAasATHUKOB, 3amucaTh (OPMYIbI, KOTOPHIM
PACCUUTHIBAIOT NEPUOJ] KOJIEOAHNUN ITUX MASITHUKOB.

4. Kakue koyie0aHus Ha3bIBalOT CBOOOJHBIMU M BBIHYKIeHHbIMHU? IlpuBectn
MPUMEpHI.

5. Kakue xoneOaHusi Ha3bpIBalOTCS 3aTyXaloOlMMU W He3aryxaromumu. [louemy
konebanust 3aryxator? WM300pasuTh Ha pucyHke TpaduKky 3aTyXawluxX H
HEe3aTyXaroIMX KOJeOaHmi.

JIABOPATOPHAS PABOTA Nell

Ha3zeanue nadopamopnoit pavomui: «A3yuyenne uaTepdepeHIIun CBETa.

Iens pabomer: u3yunth UHTEPHEPEHIINIO CBETA.

Obopyoosanue: MBUILHBIA pAaCTBOP, MIPOBOJOYHAS pAMKA, JICKTPUUECKAS JTaMITOUKa,
HUCTOYHUK DJICKTPUUECKON SHEPTUU ISl MUTAHUS JTaMIIOYKU, COCAMHUTEIbHbIS
MPOBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIJIACTUHBI, KOMITAKT-JTUCK.

PesyabTarsl:

Dopmupyemoie 9J1eMEeHmbl IIK (npogheccuonanvro-opuenmuposannoe

cooepiicanue):

— TIK 5.1. ITpoBoauTk SHEpreTUYECKOE 00CIETOBAHIE MHOTOKBAPTUPHOTO JIOMA;

MemanpeomemHuwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18,
MPP 19;
npeomemHule:.
— IIP6 06, ITP6 07, TIP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.
Ilo oxonyanuu pabomwvl obOyuarowulics OO0JdHCEeH YMemb: TIPOBOJIUTH
HAOJIIOICHM S, TUIAHUPOBATh W BBITIOJIHATH 3KCIEPUMEHTHI, OOBSICHATH HAOII01aeMOe
sBiieHUe (MHTEep(dEpECHIIMOHHAS KapTHHA).

Teopusa

WNurtepdepeniuss — sBJICHHE XapaKTepHOE JUIsi BOJH JIIOOOW TMPUPOJIBI:
MEXaHUYECKUX, JIEKTPOMarHUTHBIX.

WuTepdepenius BoIH — CIOKEHUE B MPOCTPAHCTBE ABYX (MM HECKOJIBKHUX)
BOJIH, IIPU KOTOPOM B Pa3HbIX €r0 TOYKax MOJYy4aeTCs YCWICHHE WU OCIadJieHHe
PE3YJIbTUPYIOLIEH BOJHBL.

Jnst oOpazoBaHMsl yCTOWYMBOM HMHTEP(EPEHUIMOHHOW KapTHUHBI HEOOXOIMMBI
KOTE€pEHTHbIE (COIIACOBAHHBIE) HMCTOYHUKH BOJH. KOrepeHTHhIMM HAa3bIBAIOTCA
BOJIHBI, UMEIOIIIME OJJMHAKOBYIO YaCTOTY M IMOCTOSTHHYIO Pa3HOCTh (as3.

WNuTepdepeniueil cBeTa Ha3bpIBalOT MPOCTPAHCTBEHHOE IepepacipeiesieHue
CBETOBOI'O MIOTOKA MPU HAJIOKEHUU JIBYX (UJIM HECKOJBKHX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B pE€3yJbTaT€ 4YEro B OJHUX MECTaX BO3HMKAIOT MAKCUMYMBI, & B JIPYIHX
MUHUMYMbI THTEHCUBHOCTH (MHTEp(PEpPEHIIMOHHAS KAPTHHA).

Hnrtepdepeniueit csera OOBSICHACTCS gfé,
OKpPacKa MBUIbHBIX IIy3bIpE M  TOHKHX \
MAacCISIHBIX ITUIEHOK Ha BOJE, XOTS MBUIBHBIA
pacTBOp U Maciio OECIIBETHBI. AN 2

CaeToBbIE BOJIHBI YaCTUYHO \ ] A
OTpaXaroTcs OT MOBEPXHOCTU TOHKOM MIJICHKH, /
YaCTUYHO NPOXOAAT B Hee. Ha BTopoi rpanune /
IJIEHKA  BHOBb  MPOUCXOJUT  YACTHYHOE o
OTpa’KE€HHE BOJIHBIL. ; ‘ﬂ d

CBeTOBbIE BOJIHBI, OTPAXXEHHBIE ABYMs
MTOBEPXHOCTSIMA TOHKOW IUIEHKH, PAacCHpOCTPAHSIOTCA B OJHOM HAaNpaBJICHHH, HO
MIPOXOJST pa3HbIE MyTH.

L

[Ipy pasHOCTM XOja, PaBHOM YETHOMY YHMCIy JIMH nonysoiH | = 2k -
A .
EHa6J11011aeTc;1 uHTEep(HEPEHIIMOHHBIN MakcumywMm, rae k=0; + 1; + 2; + 3;...
HUrepdepeHITMOHHBIIT MUHUMYM HaOJIFOAAeTCs TPU Pa3HOCTH XOJia, PaBHOM

A
HEYeTHOMY ymciy utnH nonysoid [ = (2k + 1) S
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L

[Inpyuna uHTEp()EPECHINOHHON IOJIOCH BBIPA3ZUTCA COOTHOILIECHUEM: szai,

d

JJINHa CBE€TOBOM BOJIHBI: A= EAX , UHUCJIO IIOJIOC N, KOTOPBLIC MBI YBHUIUM,

OIPEAEIIACTCS CTEIEHbI0O MOHOXPOMATHYHOCTH AJAA: N = A/AL

Korma BeImomHsAETCS yCIOBHE MAaKCUMYyMa JIJIsl OHOU JITTHHBI CBETOBOUW BOJIHEI,
TO OHO HE BBHITIOJHSACTCS s Apyrux BojH. [loaToMy ocBeméHHass OeabIM CBETOM
TOHKass IBETHAs TMpo3padHas IUICHKAa KaXETCs  OKpalleHHOW. SBieHue
uHTephEpPEHIIMM B TOHKUX IUICHKAX NPUMEHSETCS i1 KOHTPOJISI KadecTBa
00pabOTKM MOBEPXHOCTEH, TSl POCBETICHUS OTITHKH.

WUurtepdepeHiinonHas KapTUHAa — PEryJIsIpHOE 4epeaoBaHue obiacTei
MOBBIINIEHHON U TOHM>KEHHOW WHTEHCUBHOCTH CBETA.

WNuTtepdepenius cBera — MPOCTPAHCTBEHHOE IMepepaclpe/ieieHue YHEPruu
CBETOBOTO H3IIyUYCHHs] TPU HAJIOKEHUHM JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBJICHUSX UHTEpPEpeHInH U Audpakiud cBeTa coOJo/1aeTcs
3aKOH COXpaHeHUs sHepruu. B obmactu uHTEpEepeHInr CBETOBAasE SHEPIHs TOJIBKO
nepepacnpenensercs, He NpeBpallasch B JApyrue BHIBI dHepru. Bospacranue
DHEPTUA B HEKOTOPBIX TOYKaX HWHTEPPEPEHIITMOHHOW KAapTHHBI OTHOCHUTEIHHO
CyMMapHOW CBETOBOW SHEPTHH KOMIICHCUPYETCS YMEHBIIICHUEM €€ B APYTHX TOUKAX
(cyMMapHasi CBETOBasi SHEPTHS — 3TO CBETOBAs DHEPTHUS JIBYX CBETOBBIX ITyYKOB OT
HE3aBHUCHUMBIX HCTOYHHKOB).

CBeTsible TIOJIOCKM COOTBETCTBYIOT MaKCHMyMaM JSHEPIHHM, TEMHbBIE —
MUHHAMYMaM.

X0 PABOTBI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. ITposectu OIIBIT 1:
1) onyCTUTH NPOBOJIOYHYIO PAMKY B MBUIBHBIN PacTBOD;
2) MpoHAOII0AaTh U 3apUCOBATh UHTEPPEPEHIIMOHHYIO KAPTUHY B MBLILHON TUICHKE
(npu ocBeUIEHUM TIUIEHKH OenbiM CBETOM (OT OKHAa WM JIaMIIbl) BO3HHUKAET
OKpallliBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHI LIBET, BHU3Y — B KPACHBIN LIBET);
3) cenathb BBIBO/I.
2. [Iposectu OIIBIT 2:
1) ¢ MTOMOIIBIO CTEKIITHHON TPYOKH BBIAYTh MBUIBHBIN My3BIPH;
2) npoHabmoAaTh 3a HUM (IIPU OCBEHIEHUH €ro OenbiM CBETOM HAOII0JaoT
o0pa3oBaHME 1BETHBIX HWHTEPPEPEHIIMOHHBIX KOJIEL; 10 Mepe YMEHbIIEHUs
TOJILIUHBI TUIEHKH KOJIbI[a, PACIIUPSSACH, IEPEMEIIAOTCS BHU3);
3) onucaTh UHTEPPEPECHIIMOHHYIO KAPTHHY,
4) cnenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmareabHO MPOTEPETh CTEKISHHbIE TJIACTUHKHU, CIOKUTh UX BMECTE€ U CXKaTh
nanbllaMu;
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2) nponaOmroAaTh MHTEPHEPEHIMOHHYIO KapTHHY (M3-3a HEUACATBHOCTH (POPMBI
COTIPUKACAIOLIUXCA MOBEPXHOCTEN MEXIy IUIACTUHKAMM OO0pa3yroTcs TOHYaMIINe
BO3/YLIHbIEC MTyCTOTHI, JAIOLIUE SPKUE Pay’KHbIE KOJIbLIEOOpPA3HbIE WIN 3aMKHYTbHIE
HENPaBUIBbHOW (DOPMBI TOJIOCHI; NMPU W3MEHEHUU CHJIbI, CKMMAIOIIEH IUIACTUHKH,
pacrnojoxeHue u (¢GopMa IOJOC HU3MEHSAIOTCS KaK B OTPaXXEHHOM, TaK WU B
IPOXOSIIEM CBETE);

3) 3apucoBaTh yBU/IEHHbIE KAPTUHKY;

4) cnenaTh BBIBOJ.

4. IIposectu OIIBIT 4:

1) mONOXUTH TOPU3OHTATILHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) mpoHabo1aTh HHTEP(HEPEHIIMOHHYIO KapTUHY;

3) onucaTh UHTEPPEPEHIIMOHHYIO KAPTUHY;

4) caenaTh BBIBOJ.

5. CpaBHUTH pe3yNbTAThI ONBITOB U CAEIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro HazbiBaeTcsa uHTepdepeHImeit ceera’?
Kaxoe ycinoBue HeoOxonumo aJia untepdepeHium ceera’?
3. Kakoit Bum wumeer uHTepdEpeHIIMOHHAsS KapTWHA B CIlyda€ MOHO-
XpOMAaTHUYECKOTO cBeTa?
Kaxk ompenensieTcst AmmHa CBETOBOM BOJIHBI P UHTEp(hEpeHITNU cBeTa?
[Touemy MBUTBHBIC ITy3BIPH HMEIOT PATYKHYIO OKPACKy?

no

o s

JIABOPATOPHAS PABOTA Nel2

Ha3zeanue naoopamopnoii pabomer: «A3ydyenune 1uppaKkumu cBeTa.

Ilenv pabomot: n3yunTh TUGPAKIIUN CBETA M ONPEICIUTD JJIMHY CBETOBOM BOJIHBI.

Oobopyoosanue: npudOP I ONPEACIICHUS JJIMHBI CBETOBOM BOJIHBI, ITOJICTABKa IS
npubopa, AUPpPaKIMOHHAS PENIETKA, MCTOYHHUK CBET (JIAaMIIOYKa C MPSIMOU
HUTBIO HAaKajla B MaTPOHE).

PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

— TIK 5.1. ITpoBoauTh 3HEPreTHUECKOE 00CIEeIOBAaHNE MHOTOKBAPTUPHOTO J0Ma;
Memanpeomemubwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 02, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18§,
MPP 19;
npeomemHule:
— IIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 08, I[Py 09, ITPy 12.
Ilo  oxonyanuu pabomwvl oOyuarowulics OO0NdHCEH YMemb: TPOBOIUTH
HaOIIOCHMS, TUTAHUPOBATh U MPOBOAWTHh M3MEPEHUS PA3TUNYHBIMU H3MEPUTEITbHBIMU
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npubopaMy; MPUMEHSTh MOJy4YeHHble 3HaHUs 1o (¢u3MKe i  OObICHEHUs
HaOJII01aeMOro  SIBJICHUS, AHAIM3UPOBATh COCTAaB AIIEKTPOMArHUTHBIXU3IYUCHUH;
POU3BOJIUTH MAaTEMATHUECKYI0 00pabOTKy MOMYyYEHHBIX PE3YJIbTATOB SKCIIEPUMEHTA.

Teopus

Judpakauss —  sABIEHUE OTKJIOHEHHMS BOJHBI OT  IMPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs] IPU MPOXOKJIECHUU Yepe3 MaJlble OTBEPCTHSI M OTMOAHMM BOJIHOU
MaJbIX MpenAaTcTBUil. Pasmepsl mpenarcTBuil (OTBEPCTHU) NOJKHBI OBITh MEHBILE
WIH COM3MEPUMBI C JJIMHOW BONHBI. CyIIECTBOBAaHHME ATOTO SIBJICHHS (TUDPAKIIIH)
OrpaHUYMBAET O0JIACTh MPUMEHEHUSI 3aKOHOB I'€OMETPUYECKON ONTUKH U SIBISETCS
NPUYMHON TIpeiesia pa3peliaieil CocOOHOCTH ONTHUECKUX MPUOOPOB.

Hudpakuss oObICHAECTCS TeM, YTO CBETOBBIE BOJHBI, TNPUXOJAIINE B
pe3yibTaTe OTKJIOHEHHS M3 Pa3HbIX TOYEK OTBEPCTHS B OJHY TOYKY Ha HKpaHe,
UHTEPhEPUPYIOT MEKITY COOOM.

Judpakius cBeTa HUCHOJB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBJISIETCS NU(PpaKIIMOHHAS pElIeTKa.

JudpakiyonHas pelieTka — ONTHYECKUd Mpuodop,
NPEJCTaBISIIONINI COO0M NEPUOANYECKYIO CTPYKTYpY H3
0O0JIBILIOTO YKCIIA PETYJIAPHO PACIIOJIOKEHHBIX 3JIEMEHTOB,
Ha KOTOpBIX MpoucxomuT nudpakuus cseta. [lepuon
PEIIETKH — IITPUXH C OMPECICHHBIM U MOCTOSIHHBIM IS
TAHHOU Tu(paKkIIMOHHON peleTKH npoduiem
MOBTOPSIFOTCS Y€PE3 OJMHAKOBBINA MTPOMEXKYTOK d.

CnocoOGHOCTh TU(PPAKIIMOHHONW PEIIeTKH PaCKJIabIBaTh MAJAOIIMI Ha HeEe
ny4y€K CBeTa MO JJIMHAM BOJIH SIBJIIETCA €€ OCHOBHBIM CBOWCTBOM. Pa3znnuaror
OTpaXkaTeJbHbIE U TPO3PAYHbIE TU(PPAKITMOHHBIE PEILIETKH.

[TapaniensHble JTy4yH, UIyLIIME OT KPAaeB COCEIHUX LIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, tme d — TmOCTOSIHHAsE PEIMIETKH — PACCTOSHUE MEXIY
COOTBETCTBYIOIIMMHU KpasiMU COCEHMX LIENEH, HA3bIBAEMOE MEPUOJAOM PELIETKH, () —
YroJI OTKJIOHEHUS CBETOBBIX JIyYell OT NePIEeHINKYIISApa K TNIOCKOCTH PEILETKH.

[Ipu pasHocTH XOja, paBHOM I€IOMYy 4YHCIY JIUH BOJH d-sing = k-A,
HaOo1aeTcsi MHTEP(EPEHIIMOHHBIN MaKCUMYM JIJIsl JAHHOM JUIMHBI BOJIHBL. Y CJIOBHE
MHTEP(PEPEHIIMOHHOTO MaKCUMyMa BBINOJHIETCA JJIs KaXJAO0W JUIMHBI BOJHBI IPU
CBOEM 3HaY€HUU JUGPAKIUOHHOTO YIJia .

JKpay
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VYcnoBue BO3HMKHOBEHHMSI MakCHMMyMa MOKHO 3amucarbh uHadye: nd = d sin
p,rne d — mepuoa TUGPAKIMOHHON  PEIIETKH;¢ — YToJ, MOJ KOTOPHIM BHJCH
CBETOBOM MaKCHUMYM (YTroJ1 TU(PPaKIIIH ).

Tak kak yribl qudpakium, Kak MpaBuUiIo, Majbl, TO JIs1 HUX MOYKHO MPUHSTh

sing = tgp, atge = % ,

a
nostomyni = d; (B manHO# paboTe 3Ty (HOpMyJy HCHOIB3YIOT JJIS BBIUMCIICHUS

JUIMHBI CBETOBOI BOJIHBI).
[TonoxxeHne  CBETOBBIX ~ MAaKCUMyMOB  3aBHCUT  OT  JUIMHBI  BOJIHBI
MOHOXpPOMAaTHYECKOTO CBETa: 4eM OOJIbIIE JITIMHA BOJIHBI, TEM JAJIbIIE MAKCUMYM OT
HYJIEBOTO.
[Ipu npoxoxnaenuu uepe3 audpakiuonnyo |l
peleTKy My4oK Oesoro cBeTa pas3iaraercs B CIEKTP. w? 0
benslii cBer mo cocraBy — cioxHblM. Hyneson
MaKCUMyM Jii Hero — Oejas mojioca, a MaKCHMYMBI
BBICHIMX MOPSAKOB MPEACTABISAIOT co0oil Habop cemu
[[BETHBIX TI0JIOC, COBOKYIMHOCTH KOTOPBIX HAa3bIBAIOT
CTIIEKTPOM

JudpaxuuonHas peierka
cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudppakuuu uMeer Haubosbllee 3Ha4eHHUe I KPacCHOTO CBETA, TaK Kak
JUIMHA BOJIHBI KPACHOI'O CBETa OOJIbIIE BCEX OCTANbHBIX B 00JaCTH BUAMMOIO CBETA.
Haumensbiiee 3HaueHue yria aupakuuu 11 GroieToBoro cBera.

[Tomyunts IUPPAKIUOHHBIA CHEKTP MOXHO,
UCIOJIB3YSl IpUOOp AJi ONpEeNIeHUsl JJIMHBI CBETOBOM
BoiHbL. [Ipubop  cocrout u3 Opycka | co mkamoil.
Buu3zy Opycka ykperuieH crepxeHb 2. Ero BCTaBisOT B
OTBEPCTHE MOJCTABKU OT MOJBEMHOIO CTOJIMKA. bpycok
3aKPEIUISIOT MO/ Pa3HBIMU yriaMu C MOMOIIbIO BUHTA 3.
Bnons Opycka B OOKOBBIX Ia3aX €ro MOXKET
MEePEMEIATHCS MOI3YHOK 4 C SKpaHOM 3.

Puc. 1
K xonmy Opycka mpukperieHa pamka 6, B KOTOPYIO BCTaBJISIOT TU(DPAKIIMOHHYIO
PEIICTKY.

X0 PABOTBI
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. PaccmoTpeThb HIkajbl H3MEPUTENbHBIX TPUOOPOB, ONPEASIUTh LIEHY JeJICHUS.
2. CobpaTh yCTaHOBKY, H300paKEHHYIO Ha pUCyHKe 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JIaMITy U BKIIOUHUTH €€.
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4. CmoTps uepe3 AUPPAKIMOHHYIO PEIIETKY, HAMpaBUTh NpUOOp Ha JIaMIly Tak,
9YTOOBI Uepe3 OKHO IKpaHa npudopa Oblla BUAHA HUTH JIAMIIBI.

5. OkpaH nmnpubopa YCTAaHOBUTh Ha BO3MOXHO OOJBIIEM pPACCTOSHUH OT
TU(PaKIIMOHHON pelIeTKH U MOJIyYUTh Ha HEM 4eTKoe u3o0pakeHue cnektpos | u |l
HOPSJIKOB.

6. [IponabmrogaTh 00pa3oBaBIIKecs Ha YEPHOM dKpaHe NTUPPAKIIUOHHBIE CIIEKTPHI | 1
IT nopsinka, rae O6auxke K e pachojiaratoTcsi GuoJIeTOBbIE JIy4H, a AajblIe OT Heé
KpacHbIE.

7. N3meputh 1o mikane Opycka yCTAaHOBKH paccTosiHue «D» oT skpaHa mpubopa 10
IUQPPAKIIMOHHON PEIeTKH (CM. IEPBBI PUCYHOK).

8. Onpenenuth paccTossHre OT HysneBoro Aenenus (0) mIKaasl KpaHa A0 CepearHbBI
(broIeTOBON MOJOCH KaK CJIEBa «dy», TaK U CIpaBa «a@y» IJs CrekTpoB | mopsaka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTDH CPEIHEE 3HAUCHHE dcp.

9. Takume xe M3MEpPEHHUS BBINMOJIHUTH U JUISI KPACHBIX IMOJIOC TU(PAKIIMOHHOTO

CIIEKTpA.
10. Boruucnauth IauHY BOJIHBI (HOJIETOBOTO cBeTa misi crekTpoB | u |l mopsiakos,
a
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsankos no ¢popmyne 4 =d b
n

11. Pe3ynbTarhl U3BMEpEHUN 1 BHIYMCIICHUN 3alUCaTh B TAOJIUILY.
= Buaumbie Buaumbie JInnHa cBeTOBOM
=)
= 5 rPaHUIbI CIIEKTPA rPaHUIbI BOJIHBI
S c = ¢puosieroBoro CIIeKTpa

< | = 8 = cBeTa KPacHOTo0 CBeTa

| £S5 |E |28

2 ” = . S
=3 e o = - = - < <

S &% |8 |e5e |2 |5 & |z | & & |83 3

o | SO | @ = = = = < S = o S 2= =
%S |8 ¥ ¥ S s | 85 S | = | 85 S = 5 =
S = | X C ] = 2 Y = 2 L = o 2 s 2
=0 | =R 5 & g = = g g = = g = E} = E}
&5 || oS8 ) S |2 = =5 |& |38 & S & S &
ol |0 z2|= E laz 2= |8 | a2 232 a8 2
EeaelE A2 o O MY |9 o Mme| B E | ¥Es =

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

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3wIBaOT nudpakiueit ceera?
2. Yto npencraBistoT coboit nudpakmus Openens u audpaxuus Opaynrodepa?
3. Ilouemy Hy7neBOl MakcuMyM IU(PaKLMOHHOTO CHEKTpa Oeroro cBera — Oenast
M0JIOCA, @ MAKCUMYM BBICIIMX TOPSAKOB — HAOOP LIBETHBIX MOJIOC?
4. Tloyemy MaKCUMyMBbI pPAacIOJIaraloTCsi Kak cjeBa, TaK W CIIpaBa OT HYJIEBOTO
Makcumyma?

7. IPAKTUYECKHUE PABOTbI

MPAKTUYECKASI PABOTA Nel
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Haszganue npaxmuueckoii paomui: «EMKOCTHOE CONpOTHBICHHE B IeNH
MePEeMEHHOI0 TOKa).

Lleny pabomwr: 03HAKOMHUTHCS C pabOTON KOHJIEHCATOPA B LIETIH MTEPEMEHHOTO TOKa,
ONPENENIUTh NapaMETPhI LIEH NEPEMEHHOTO TOKA, COAEPKAIIEH KOHIEHCATOP;

PesyabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opueHmuposannoe

cooepicanue):

— JIK 4.1. [lepuoanyeckuii OCMOTP TEXHUYECKOIO COCTOSHUSA OOCITYKHBAEMBIX
3MaHUN, COOPYKEHUH, OOOpPYIOBaHMS M MEXAHU3MOB, HX TEXHUYECKOE
o0cy’)KMBaHUE W TEKYIIUHA PEMOHT C BBITOJHEHHEM BCEX BHJIOB PEMOHTHO-
CTPOUTEIBHBIX PalOT;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemHtule:

— TIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 09, ITPy 12.

1lo oxonuanuu pabomsi 00Oy4aOWULICS 00NHCEH YMEMb: YATATh SIEKTPUUECKUE
(21178 MIPOU3BOJIUTH pacueT MapaMeTpoB SJIEKTPUYECKOWIENH MEPEMEHHOTO
TOKa,IPUMEHAThH MMOJTYyUYEHHbIE 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBJICHHUS .

Teopus
B onexTtpuueckold 1LEeNM KOHACHCATOP SBJISIETCS HAKOMMUTEIEM SHEPTHHU
BJICKTPUYECKOTO TMOJisl. [IpM MOCTOSTHHOM NPUIIOKEHHOM HAIPSHKEHHH TOK 4epe3
KOHJICHCATOp OTCYTCTBYeT. llepeMeHHBI TOK IPOTEKAET Yepe3 KOHIECHCATOP.
BemnunHa Toka mOpomopuHMOHAIbHA CKOPOCTH  HM3MEHEHHUS  DJIEKTPUYECKOTO
HANPSDKEHUS HA TUIACTHHAX KOHJIEHCATOpA.

dif
i =0 —£,
¢ dt
rae C - eMKOCTh KOHJIEHCATOpa.
[Tpu Uc = Um sinmt MOJIY4YHM:
i, =17 C? sin @t = @ T, sin (s +90° )
t
U, U_1_y
IL I wC

— PEaKTHUBHOE COMPOTUBIICHUE KOHJEHCATOPA.

CpaBHuBasi ¢hopMyJIbl JUIsl TOKA U HAMPSHKEHUST HA KOHACHCATOPE, BUAUM, UTO
TOK OTIepekaeT HampshkeHue no dasze Ha yroa 90°.

PeakTtuBHass mMomHOCTh KoHjeHcaTopa, paBHas Qc = Uc-l (Bap) mmer Ha
CO3/IaHUE JIEKTPUUECKOTO TTOJIS.

X0/ PABOTHI
1. Ucnonb3yst NpUBEAECHHYIO CXEMY U JaHHBIE U3 TAOJIUILIbI
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IMPOU3BCCTH PACUYCT HCU3BCCTHBIX BCIIMYHH.

HcxonHble faHHBIE:

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

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

[lenp moaksIIOYEHA K UCTOYHUKY MEPEMEHHOIO TOKA C HanpsyceHuem U =
127 B u wvacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUA:
2. OnpeenuTh MOJTHOE COTIPOTUBIICHHUE TIeNH Z(BBIPA3UTh HCTOIL3Ys 3aK0H Oma: |=

U
2

3. Paccuurars pPEaKTUBHOE CONPOTHUBJICHUE Xc (BBIpA3UTH

= p 2 .
I/I:a(bopMan,I:E R+ & ).

4. Haiitn eMKOCTh KOHAEHcaTopa u3 (hopmyisl Xc=

L
2r-f-C
5. Onpenenirs akTUBHYIO MOITHOCTE P o popmyne: P= I°R.

6. BEMMMCINTG peaKTUBHYIO MOIIHOCTEQ, ucnons3ys GopmynyQ = 12Xc.
7. OnpenenauTs NOJIHYIO MOLTHOCTBS 1O (opmyIe:

8. Haiitn koapurmeHT MoImHoCTH 1enu no Gopmyie:
F

Lo =—

9. Onpenenuth yron @ (mo Tabnulle WM HA KaJIBKYJIATOPE), YIUTHIBAs 3HAUYCHUE
MOJYYEHHOE B TI. 8.
10. Pe3ynbTarhl BHIYMCIACHUN 3aMMCaTh B TAOJIHITY.

N3BecTHBIC

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

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

11. Caenathb BBIBOI.
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KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCsI KOHAEHCATOPOM?
2. Kak onpenenuTs HanpsiKeHUE, 3apsi U eMKOCTh KOHJIeHcaTopa?
3. Kak HailTu peakTUBHOE CONTPOTUBIICHHE KOHIeHCaTOopa?
4. KakoBOo Ha3HaAYeHHE KOHJIEHCATOPa B IIEMHU EPEMEHHOT0 TOKa

HPAKTHYECKAS PABOTA Ne2

Ha3zeanue npaxmuueckoun pabdompr: «MHIYKTHBHOE CONPOTHBJIEHHE B LeNHU
MepeMEeHHOr0 TOKAY.

Ileny pabomwvi:  03HAKOMHUTHCS C PAOOTOM KaTyIIKM HWHAYKTUBHOCTH B LENHU
MIEPEMEHHOT0 TOKA, HAYYUTHCS ONPENEIATh MapaMeTphl 3JIEKTPUUYECKON LIENH
NEPEMEHHOTO TOKA, COJICpkKAIIEH KaTyIIKy HHIYKTUBHOCTH.

PesyabTarhi:

Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepicanue):

— [IK 4.1. [lepuognueckuii OCMOTP TEXHUYECKOI'O COCTOSIHUSI OOCITYKHUBAEMBbIX
3MaHUN, COOPYKEHUH, OOOpPYIOBaHMS M MEXAHU3MOB, HUX TEXHUYECKOE
o0OCny’)KMUBaHUE W TEKYLIMHA PEMOHT C BBIIIOJHEHHEM BCEX BHUIOB PEMOHTHO-
CTPOUTEIBHBIX PalOT;

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;

npeomemHtule:

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomul 00yuarOWUICs 00NdHCEH YyMemb: YATATh dJICKTPUUECKUE

LEIH, OPOU3BOJUTE PACYET NAPAMETPOB  AJIEKTPUUYECKOMLENH NEPEMEHHOIO

TOKA,IPUMEHSThH MMOJTYYEHHBIC 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBJICHUS .

Teopus
Karymka uHAYKTHBHOCTH 0OJaaeT CIHOCOOHOCTBIO CO3AaBaTh MAarHUTHOE
noJie. TO CBOMCTBO XapaKTepUu3yeTcs napaMeTpoM KaTyIIKU - UHAYKTUBHOCTHIO (L),
KOTOpasi 3aBUCUT OT 4YHCJA BHUTKOB, CEPICYHHKA, T'E€OMETPUYECKHUX Pa3MEPOB
KATYIIKU.
L = vy/I; rne y = W @ - NOTOKOCUEIJIEHUE KaTYIIKU;
W - 4uciio BUTKOB KaTymiky; @- MarHuTHLIN NOTOK; | - TOK,
MPOTEKAOIIUHI 110 KaTylIKeE.
IlepemMeHHBIN TOK, MOPOTEKAs IO KAaTYLIKE, CO34AaeT
IIEPEMEHHBI MAarHUTHBIM MOTOK @, KOTOpBIM, NEpecekas
BUTKM KaTyliku, HaBoauT B HUX JJIC camomnaykuuu. CormacHo npasuiia JleHia,
3/1C caMOMHIyKIMHU, TOK CAMOMHIYKIIMH MPEMATCTBYIOT IPOTEKAHUIO TOKA B LIETH
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Toraa U=up =B = L% =LI, %sm(m t) =wll cos(wt) =T sm (wt+ 30
Un/lm = U/l = XL = oL (OM) - HHIYKTUBHOE COMPOTUBIICHNE KATYIIKH.

QL - peakTHBHAs MOIIHOCTh KATYIIKA HAET HA CO3JaHHE MArHUTHOTO IIOJIS.
Enunaniia m3mMepeHus: peakTHBHOW MOIIIHOCTH: Bap — BOJIBT - aMIIep PEaKTUBHBIN;

P - akTHBHasI MOIITHOCTH IIeTIN TIpeBpaIaercs B Terwio. Exuanna m3mepenus BT;

S - moJIHast MOIIHOCTH LIEIH, €AUHUIIA H3MepeHus — BA (BoibT-amiiep).
2 2
= Il' + - o
S=A 8 MOJIYJIb ITOJTHON MOIITHOCTH.

Cos@E=——
Ny KOB(b(I)I/II_[I/ICHT MOIITHOCTH, HOKaSBIBaIOHII/Iﬁ KaKass 4aCTb HOHBGHGHHOﬁ K

OCIIn BHGKTqueCKOﬁ MOIIDHOCTH S, IMPpCBpaIacTCA B IIOJIC3HYIO MOIITHOCTD P.

X0 PABOTHBI
1. Mcnonp3ysi NpUBENECHHYIO CXEMY M JaHHbIE M3 TaOJUIbl MPOU3BECTU PaCUYET
HEHU3BECTHBIX BEJINYMH.

Hcxonurie nanHbIe:

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

Ne Om | A [ Ne Om | A [ Ne Om | A | Ne Om A | Ne Om A
1 2 2 7 2 1 13 2 1, 19 8 18| 25 1 1
2 3 2 8 6 2 14 1 2 20 4 2 26 4 2
3 4 1 9 5 15| 15 1 2| 21 5 1 27 2 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

[lens moakIIOYE€HA K UCTOYHUKY TIEPEMEHHOTO TOKa C Hanpsaxycenuem U =
127 B u wvacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUAL:
2. OnpenenuThb MOJHOE CONMPOTUBRJICHHUE 1Ienu Z (BhIpa3uTh U3 (HOPMYJIbl 3aKOHA

Owma: |I= 9).
Z

3. Paccuurtats peakTMBHOE compoTuBieHHE XL (BBIpa3uTh U3  (HOPMYJIBI:

Z =|RZ+X}?).

4. Halitu uHIyKTUBHOCTH LKkaTyiiku o gpopmyire:
XL =2 7Z'f|_
5. Onpenenutb aKTUBHYIO MOIIHOCTH P, ncnonb3ys popmyy:
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_ur_ 5
P—?—l R.

6. Berauciaurs PCAKTHUBHYIO MOHIHOCTI)Q, HCIIOJIB3Ys BBIPAKCHHUC!

7. OnpeenuTh MOJIHYI0 MOITHOCTh STo (popmyIe:

8. Beruncianth k03¢ GUIMEHT MOIITHOCTH TIENH TI0 popMyIIe:

Q=|2X|_.

S=Ul

COS = r
Ny

9.0mpenenuth yroa ¢ (1Mo TabauIle WM Ha KAJIBKYJSATOPE), YUYUTHIBAS 3HAUCHUC

MOJIy4YE€HHOE B 1I. 8.

10. Pe3ynbTarsl BEIYHCICHUN 3aMMcaTh B TAOJUILY.

e H3BecTHBIE Pacuer
BADHAH BEJINYHUHBI
Tpa ul L] R | z | X!l L] Pl T s/ cos| o
B | A| Om [ OM | Om | In | Br | Bap | BA| o |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakmm cBolicTBOM oOjagaeT KaTylmika WHIYKTUBHOCTH, W YE€M OHO

Xapakrepusyercs?
2. Kak HaliTu peakTUBHOE COMPOTUBIICHUE KATYIIKHU?
3. Kakue MOIIHOCTH pa3nuyaroT B LETIX ePEMEHHOTO TOKa?

4. Kakoii (hu3ndeckuii CMbICII COSQ?
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8. Jluteparypa

OcHOBHBIE EYATHBIE U31AHUSA

1. ®duzuka : 10 kmace : 6a30BbIN U Yr1yOJeHHBIH YPOBEHD : yUeOHUK : B 2-
X gacTax, . Yacte 1 / JI. O INennenimretin, A. A. bynatosa, U. H. Kopauinbes, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuii, 2019. — 299 c. : rpad., puc.,
TabJ1., QoT.

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

3.  ®wuzswmka : 11 xnacc : yueOHHK : 0A30BbIi U yrITyOJICHHBIA YPOBEHD : B 2-
x gacTax, Yacte 1 / JI. 3. 'ennenmreiin, A. A. bynarosa, U. H. Kopaunses, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuit, 2019. — 189 c. : rpad., puc.,
TabJ1., QOT.

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

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U CHEHUATBHOCTEH
TEXHUUYECKOTO mpoduiisi: y4eOHUK AJis1 00pa30BaTENbHBIX YUPEKICHUN cpei. mpod.
oOpazoBanusi / B. @. JImutpuena. — 8-e uz., crep. — M.: Axkanemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpasosanue) [caiit]. — 2022. - URL: https://academia-
moscow.ru/reader/?1d=473243/ (nata obOpamenus: 29.01.2023). - Pexxum goctyma:
JUTSI 3aPETUCTPUP. TTOJIb30BaTEIEH

6. YueOnsiit onnaiin kypc.®@usuka // MoOuiabHOE 3JIEKTPOHHOE 00pa30BaHHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamenwus:
29.01.2023). - Pexxum moctyma: i 3aperucTpHp. MOJIb30BaTeei

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

8. YueOnnbiii onmaiin  kypc.®uszuka 11 // MoOuibHOE 3JIEKTPOHHOE
o0Opa3oBaHUE: [caitT]. — 2022. - URL.:
https://educont.ru/courses/list/course/7d15407e-e5b0-44b6-9385-tb9412b5a916(nara
obpamenus: 29.01.2023). - Pexxum goctyna: i 3aperucTpHp. MOJIb30BaTeNen

JlonoJIHUTEIbHbIE HCTOYHUKH

9. DnexkTpoHHbIN yueOHBIM Kypc. dusuka (TEXHOJOTHYECKUN mpoduiib) //
JlucTaHIIMOHHOE oOy4eHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOpameHus:
24.01.2023). —PexxuMm goctyma: uist 3aperucTpup. MoJIb30BaTecH
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9. Ipuioxkenune

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

du3nuyeckas NOCTOTHHASA O0o3HaueHune

YckopeHne cBOOOIHOTO MaACHUs g
Yucao T T
['paBuTanioHHAast MOCTOSIHHAS 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®

Bogma (mpu | 1,00-103 P1yTh

4°C)

['muuepun 1,26-103 Croupt

53

YucaoBbie
3HAYCHUSA

9,81 m/c?

3,14

6,67-10 M3/ (xr
.2

6,02-10%° momp™

8,31 Ix/(momnb-K)

1,38-102 Ix/K
1,60-10%° Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m®

13,6:10°

0,80-10°



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILnoTHOCTD, TBépnoe ILnoTHOCTD,

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

[Hunak

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

BemecTBo IToxa3zarenan
Bona 1,33
[nunepun 1,47
CrekJio 15
Anmas 2,42
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IMoxa3zanus
BJIAJKHOTO
TepMoMeTpa,
°C

©ooo~No ol WDNE O

0

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

0,5

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

Pa3HocTh mokaszanui CyXOoro 1 BJaKHOIro TepMoMeETpoB, °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

IIcuxomerpuyeckasi Ta0JAMIA

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

5,9

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

6

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

6,5

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

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



I[aBneHne HAChIIIAIOIIMUX ITIAPOB M UX IVIOTHOCTDb IIPHA Pa3jIM4HbIX

t, °C

Oooo~Noorlh, 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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