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PELHEH3USA

HA MeTOAHYeCKHe PEKOMEHJAIUH M0 BBINOJIHEHHIO JA00PATOPHBIX U NPAKTHYECKHX
aucuuiinie «®usuka» 1is cnenuaabuoctu 09.02.07 UndopmanuoHHbie cucTeMbl U
nporpammupoBanue (IlporpaMmMucT) TexHoJI0rH4ecKOro 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 3HAHUSA, pPA3BUBAIOT HWHTEIUICKTyallbHbIe M TpOo(ecCHOHATbHBIE YMEHUS,
(GOpMHUPYIOT 3JIEMEHTHI KOMIETCHIINN OyayImHX CIenuanucToB. JIabopaTOpHBIE OMBITHI AT
BO3MOXXHOCTh OOYYalOLIUMCSl SKCIEPUMEHTAIbHO Ha MPAKTUKE 3aKPENUTh NPUOOpPETEHHbIE
TEOPETUYECKUE 3HAHUS.

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

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

Kaxxnas paboTta BKiIIO4aeT: HOMEp M Ha3BaHUE, IEPEYeHb HEOOXOAMMOTro 000PYI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBIE JJI MPOBEACHUS padOThI, MOPSAJOK MPOBEIECHUS paOOTHI
C TIOMIATOBBIM ONHCAHHWEM, TaOJWIBI, KOHTPOJBHBIE BOMPOCHI, MO3BOJISIIOIINE OIEHUThH
KaueCTBO YCBOCHHS TEOPETHUECKOTO MaTepuara.

MeToaudeckne peKOMEHIANH TI0 BBIMTOJTHEHHUIO 1a00paTOPHBIX U MPAKTUYECKUX paboT
M0 TUCIUIUTHHE 0011e00pa30oBaTeIbHON NUCHUIIINHE «DPU3HUKa» MOTYT OBITh MCIIOJIB30BAHBI B
yupexaenusix CIIO mna  cnemumansHocTd  09.02.07  WMHDOpManmoHHBIE CUCTEMBI U
nporpammupoBanue (IIporpammucr).

Penensenr:

npenojasarens [ BIIOY «
Ypanbckuii MHOronpogu

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

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
NpaKkTUYECKUX pabor 1o  obmieoOpa3oBaTenbHOM  qUCHUIUIMHE — «DU3HKaAY
npeaHa3HauyeHbl I oOywarommxcs crneruainbHoctd 09.02.07 MudopmarimoHHbIe
cucteMbl W mnporpammupoBanue (IIporpamMmmuct) TEeXHOJIOrHYECKOTrO MpOoQuis,
yudacTByoiei B peanuzanuu OenepanbHoro npoekta «IIpodeccnonanurery.

JlabopaTtopHble M NPAKTUYECKUE 3aHSATUS SIBISIOTCS BaXXKHBIM DJIEMEHTOM
001eo0pazoBaTebHON AUCIUIUIMHBL. B Tporiecce BBIMOTHEHUS Ta0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 0OydJarommecs: MOMy4JaroT HABBIKK PabOThI ¢ M3MEPUTEITHHBIMHU
puOopaMu, TPOU3BOAIT MaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPEIIHOCTEN M3MEPEHUs, a TAKKECUCTEMATU3UPYIOT U 3aKPEIUISIOT MOJyYEHHBIE
TEOPETHUECKUE 3HAHWS, DPAa3BHBAIOT HMHTEIUICKTyalbHBIC ¥ TPO(EeCCHOHATBHEIC
yMeHUs1, GOPMUPYIOT AIEMEHTHI KOMIIETCHIIUN Oy IyIIMX CIIEIUATUCTOB.

Paboueit mporpammoit  001Ie00pa3oBaTeNIbHON  AUCHUIUIMHBL  «DU3HKaY»
MPEAYCMOTPEHO BBIMOJHEHUE 12 mabopaTopHBIX paboT M 2 MPaKTUYECKHX padoT,
KOTOPBIE HAIIPABJIEHbI HA JOCTHKEHUE CIAEAYIOMINX HeJIei:

— ¢dopMHpoBaHUE Y 00YYaIONIUXCS MPEACTABICHUM O POJIM U MecTe (PU3MKH B
COBPEMEHHOMHAYYHOM KapTUHE MHUpPA, O cucreMooOpasyromeid ponau (GU3uku B
Pa3BUTHUH €CTECTBEHHBIX HAyK, TEXHUKU U COBPEMEHHBIX TE€XHOJIOTHMH, MOHUMAHUS
(hU3nyYeCKOM CYITHOCTH HAOJI01aeMBbIX SBICHUN;

— (opMupoBaHue y 00y4arolUXCcsd YMEHUS pacro3HaBaTh (PU3NYECKUE SIBJICHUS
U 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;

— ¢dopmupoBaHrUe y OO0ydYalOIMUXCS YMEHUW HCCIENOBAaTh U aHAJIU3UPOBATh
pasHooOpa3Hble  (U3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX U JTAOOPATOPHBIX YCIOBUSX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB M YCTPOMCTB, OOBSICHATH MPUHIIUI HX
paboTHI.

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

JIUYHOCHMHbBIX
— JIP 24. T OTOBHOCT K AaKTHBHON JIE€ATEIBHOCTH TEXHOJIOTUYSCKOU WU
COIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESTEIbHOCTD;
MemanpeomemHvix:
VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICMEULL:
— MPII 01 camocrosiTenbHO (HOPMYTUPOBATh U AKTYaIH3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBnuBaTh CYIIECTBEHHbI MPHU3HAK WM OCHOBAaHUS IS
CpaBHEHUS, KjacCu(pUKaIi 1 00001EeHNS;
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MPII 03 onpenensTs Lenu AesITeIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

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

MPII 05 BHOCHTB KOPPEKTHBBI B JEATEIBHOCTbH, OLICHUBATH COOTBETCTBUE
PE3yIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Bragets pazauyHbIMU crioco0amMu OOIIEHUS U B3aUMOJICHCTBUS;

MPK 04 apryMeHTUpOBaHHO BECTU JUAJIOT, YMETb CMr4aTb KOH(IMKTHBIE
CUTYalluy;

MPK 05 pa3BepHyTO U JIOTHYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJIB30BAHUEM
S3BIKOBBIX CPE/ICTB;

MPK 08 mnpuHuMaTe LEIM COBMECTHOM IEATENBHOCTH, OPraHU3OBBIBATH U
KOOPAWHUPOBATH JICUCTBHUS MO €€ JIOCTMKEHHUIO: COCTABJISITH IUIAH JICWCTBUM,
pacrpenessTh pojid ¢ Y4eTOM MHEHHUH YYAaCTHUKOB, OOCYXKIAThb PE3YyJIbTAThI
COBMECTHOM padOThL;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

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

MPP 05 penaTb OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEILCHHUE;

MPP 06 ouieHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTh OLEHKY HOBBIM CHTYyalUsiM, BHOCUTH KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

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

MPP 16 couuanbHbBIX HaABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH
OTHOILIEHUS C JPYTUMHU JIFOJIbMH, 3a00TUTHCS, MPOSBIISTh UHTEPEC U pa3pellaTh
KOH(JIUKTHI,

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

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

npeomMemHulx:

[IP6 06 BnajgeHue OCHOBHBIMM  METOAAaMH  HAy4YHOTO  IO3HAHUS,
UCIOJIb3yeMbIMU B (U3HUKE: MPOBOJUTH MPSAMbIE M KOCBEHHbIE H3MEpPEHUs
(u3MUEeCKUX BEJIMYWH, BBHIOMpass ONTHUMAJIbHBIA CHOCOO U3MEpEeHUus |
UCIIOJIb3Ys U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM, TPOBOIUTH
UCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, OOBSICHATH TMOJIYYEHHBIE pPE3yJbTaThl, HCHOIb3Ys
(du3nuecKkue TEOpUH, 3aKOHbl W TMOHATHUSA, W JeNaTh BBIBOJbI; COOJIOIATH
npaBuiia O€30MacHOro TpyJda MpU NPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOro SKCIEpUMEHTa M Yy4eOHO-HCCIEeIOBATENIbCKON JESITEbHOCTH C
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WCIIOJIH30BAaHUEM ITU(MPOBBIX H3MEPUTENBHBIX YCTPOWCTB W JIAOOPATOPHOTO
o0opynoBaHus; CPOPMUPOBAHHOCTH MPEJICTABICHUNA O METOAAaX MOIY4YEHUs
Hay4HBIX aCTPOHOMUYECKHUX 3HAHU;

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

[1P6 10 oBmageHue yMeHUsAMHU pabOTaTh B TPYIIIE C BHITOJIHEHUEM PA3ITUYHBIX
COLMAIBHBIX  pOJIEH, IUIAHUPOBaTh  padoOTy  TIPYMNIbl, pPalUOHAIBHO
pacrpenensiTh JeATeIbHOCTh B HECTAHJApPTHBIX CHUTYallUsX, aJIEKBATHO
OIICHMBATh BKJAJ KaXJOT0 M3 YYaCTHUKOB TPYNIbI B  PEIICHUE
paccMaTpuBaeMoil MpoOIJIeMBbI;

[Py 07 cpopMUpPOBAaHHOCTH YMEHHI HCCIENOBAaTh U aHAJIM3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, IMPOBOJUTH
CaMOCTOSITENIbHBIE HCCIEOBAaHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCIOBHSIX,
YUTaTh U aHAIM3UPOBATH XAPAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSICHATH
MPUHLUIBI UX PAOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJAX MOJYUYECHHUS HayYHBIX
ACTPOHOMHUYECKHUX  3HAHUW;  BIAJCHUE  YMEHHUSIMH  CAMOCTOSITEIBHO
(GopMynMpoBaTh 1€Nb HUCCIENOBaHUS (MPOEKTa), BBIABUTaTh TUIOTE3bl Ha
OCHOBE 3HAHHUS OCHOBOIOJAralmMX (U3UYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, MPOBEPATh UX IKCHEPUMEHTAIBLHBIMU CPEACTBAMHU; IJIAHUPOBATH U
IPOBOJIUTH (DU3UYECKHUE OKCIIEPUMEHTHI, OIKCHIBAaTh W aHAJIU3HPOBATH
MOJIYYCHHYIO TIPH BBITIOJHEHUU SKCIEpUMEHTa WHOOPMAIUIO, OMpPEeaesiTh
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3YJIBTATA;

[Py 09 cdhopmMupoBaHHOCTH YMEHHUS pEIIaTh PaCUETHBIE 3a7a4dl C SBHO
3aJIaHHOW W HESIBHO 3aJ]JaHHOM (PM3MUYECKOW MOJEINIbIO: HA OCHOBAaHUM aHAJU3a
yCJIOBHUSI BBIOMpATh (hU3WUSCKUE MOJICIH, OTBECUAIOIINE TPECOOBAHUAM 3a1auH,
IPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJNAThl (PU3MUECKHUX
TEOpUd TPU HCIOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB pEIICHHs 3ajad,
MPOBOJUTH pacyeThl HAa OCHOBAHMM HWMEIOIIUXCS JIaHHBIX, aHAJIMU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBAThH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yNibTaToOB; pellaTh KadyeCTBEHHbIC 3aJaud, TPEOyIolnue MPUMEHEHUS
3HAHWI U3 pa3HbIX Pa3JIejoB LIKOJBLHOTO Kypca (GU3HUKHU, a TAKKE WHTErpaluu
3HAHUM W3 JAPYTUX MPEIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA: BBICTPAUBATH
JIOTUYECKYIO LEMOYKY pPacCyKIEHUH C ONOpOM Ha H3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHUS;

[IPy 12 oBnameHwe OpraHUW3alMOHHBIMU W TO3HABATEIbHBIMU YMEHUSIMU
CaMOCTOSITEIILHOTO TPHOOPETEHUSI HOBBIX 3HAHHWKM B TPOIECCE BBITOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B

7



TPYIIE C BBIMOJTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PadOTy

IpYNIbl, pPalUMOHAIBHO pACHpPENeisaTh NESITeIbHOCTh B HECTaHAApTHBIX

CUTYallMsIX, aJIeKBATHO OLIEHUBATh BKJIAJ KaXKJIOrO M3 YYaCTHUKOB TPYIIIBI B

pelIeHre paccMaTpuBaeMon MpoOJIEMBI;
anemenmoe OK u IIK:

— OK 0l. Beoibuparb cmocoObl pemieHus 3afad  MpodecCHOHATBHON

NEATEIbHOCTU MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

— OK 04 DddexTnBHO B3aUMOJCHCTBOBaTH W padOTaTh B KOJJICKTUBE U

KOMaH/ie;

— TIK 11.6. 3ammmares wuHpoOpMaruio B 0a3e AaHHBIX C MCIOJIb30BaHUEM

TEXHOJIOTUHU 3aIUThl HTHPOPMALIHH.

[lenpto nmaHHOrO mOCOOWS SIBISIETCS OKa3aHUE IMOMOIIL OOyYaroluMcs B
MOJIFOTOBKE M BBHITIOJHEHUH JTa00PAaTOPHBIX U MPAKTUYECKUX padoOT.

[locobue conmepXUT ONucaHue JAOOPATOPHBIX U MPAKTUYECKHX pPadoT,
MPEAYCMOTPEHHBIX pabouell MporpaMMon ISl CHEIMATBLHOCTEH TEXHOJIOTHYECKOIro
npoduwisa. Kaxknas paborta comepkuT. HOMEp paOOThl, Ha3BaHUE W 1I€JIb PaOOTHI,
dbopMupyemMble B TPOILIECCE BBIMOJHEHUS] pPaOOTHl 3HAHUS W YMEHMS, KpaTKue
TEOPETUYECKUE CBEJICHUSA, TMEPEUYeHb HEOOXOAUMOro OOOpYAOBaHUS, MOPSIOK
MpOBeICHUsT palOoThl, TaOJMUIBI, TpadUKH, KOHTPOJIbHBIE BOIpPOCHL. Jljisg Oosbliei
YETKOCTHU TOPSIOK MPOBEICHUST padOThHI JaH B BUE OTACIbHBIX ITYHKTOB, B KAKIOM U3
KOTOPBIX MPEAJIaracTcsi MPOAEIaTh OJIHY BIIOJHE OMPEACIIEHHYIO ONEPALIHIO.

[TpoBoaUTH TaOOpaTOPHBIE U MPAKTUYECKUE 3aHITHUS 1IEIECO00Pa3HO B MOPSIKE
M3Y4YEHUS IPOrPaMMHOIO MaTepHaia.

B xonme maboparopHoii pabOThl HEOOXOJIMMO CTPOTO COONIOAATH IpaBUjIa II0
TEXHHUKE 0€30MacCHOCTH, KOTOPhIE YKa3aHbl B JAHHOM ITOCOOMH.



2. IlepeueHb 1a60paTOPHBIX PadoT

Neni/m Tema padoTsI Koa-so
4acoB
1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSTHHOM 2
CHJIBL.
2 N3yuenue coxpaHeHUs: MEXaHUYECKOM SHEPTUU TpU 2
JIBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.
3 N3mepenre BIa)KHOCTH BO3yXa. 2
4 N3mepenne moBepXHOCTHOTO HATSKEHUSI AKUIKOCTH. 2
5 N3yuenune 3akona Oma Jy1sl yuacTKa UEnu Ipu 2
MOCJIEIOBATEIbHOM COEIMHEHUHU MTPOBOTHUKOB.
6 N3yuenne 3akoHa OMa 7151 y4acTKa LENH IpHU NapajuieIbHOM 2
COEMHEHUHU TPOBOIHUKOB.
7 Onpenenenne 5/1C 1 BHYTpEHHETO CONPOTHUBIICHUS 2
UCTOYHUKA HAIIPSIKEHUS.
8 Ornpezenenne TeMIepaTypbl HUTH JIaMITbl HAKAJIMBAHUS U 2
MOIIIHOCTH, TOTPEOJIIEMON JTaMIION
9 N3yueHue sSBIICHUS 3JIEKTPOMAarHUTHON UHIYKIMH. 2
10 N3yuyenue 3aBUCUMOCTH Neproia KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.
11 N3yuenune untepdepeHIinm cBeTa. 2
12 N3yuenune nudpakiuu cBera. 2
IlepeyeHb npakTHYECKUX padoT
KoJu-Bo
Neni/m Tema padoTsI
4acoB
1 EMKOCTHOE COIPOTUBJIEHHE B ENH IePEMEHHOI0 TOKA. 2
2 NHaykTUBHOE COMPOTUBIIEHUE B LIEMTU IEPEMEHHOTO TOKA. 2




3. TpebdoBanus Kk opopmiaeHHI0 0OTHETA

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

® pPE3yIbTAThI BHIITOJIHEHHUE OIBITA;
® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepun «5» «b» «3» «2»
n/n OLIEHKH (oTJIMYHO) (xopoio) (ynoBierB.) | (HeympOBJI.)
1. | Cpok BemmosniHeHUs1 | B cpok B cpok B cpok [To3zxe
3a/1aHuA CpoKa
2. | KauectBO AkkypatHo, | AkkypatHO, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThI B TETpaIu CcTapaHus
3. | KauectBO KauectBenno | HekauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpaduKoB, TabmuIl, | 6€3 OMMUOOK) | C OmHMOKaMM)
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. | OTBeTH Ha 100% 80% 50% Memnee 40%
BOIPOCHI (00BEM)
7. | KauectBo oTBeTOB | [l0JIHBIN, [Tomneli, ¢ Henonusii, ¢ | C rpyObiMu
Ha BOIPOCHI TPaMOTHBIM | HEOOTBIITUMU OIIUOKaMH OIIUOKAMH
OImMUOKaMH
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5. IIpaBuiia TexHMKHU 0€30M1ACHOCTH NPH BHINOJIHEHHUH JIAa00PATOPHBIX PadoT
1. IlpuctynaTh K BBINIOJIHEHUIO pabOThl HeNb3sl O€3 pa3pelieHus Y4uTeds,
HE0OXO0IUMO TOYHO BBITIOJHSATH €r0 YKa3aHUsl.

2. PazmenaTths npuOopbl, MaTEpHaIIbl, 000pYA0BaHHE HAa CBOEM paboueM MECTe TaKUM
00pa3oM, 4TOOBI UCKIIIOUUTh UX MAJCHUE WIIA ONPOKHIbIBAHUE.

3. Ilepen BbIoONHEHHEM pabOThl BHUMATENBHO W3YyYUTh €€ COJEp)KaHHE U
[I0CJICAOBATEILHOCTD JIEUCTBUM.

4. Bo BpeMs ONBITOB HE JOMyCKaTh NPENEIbHBIX HArpy30K HW3MEPHUTEIbHBIX
npuOOpOB.

5. Ilpm mOATOTOBKE K OMNBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaThCs W HE HAKJIOHITHCS K BPAIIAIOIIAMCS
Y4acTsAM YCTaHOBOK.

6. He octaBmsaTh pabodee MecTo 6€3 pa3peiieHus Mpeno aBaTelis.

7. [1paBumna paboThl CO CTEKISTHHBIM 000PY10BAHUEM:

® [Ipu paboTe CO CTEKIIIHHBIMU MPUOOpaMU U TMOCYJION, HY)KHO 0oOpamiaThCs C
HUMH aKKypaTHO M OCTOPOKHO, YTOOBI MPEIOTBPATUTH MOPE3HI;

® HE UCIOJIb30BaTh MPUOOPHI C OCTPHIMU TPAHSIMU, UM 3aKPHIBATH UX CKOTUEM;

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

® [pu COOpPKE CTEKIISIHHBIX MPUOOPOB CIIEAYET MPABWIBHO MOJOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMaduBaTh BOJOW WU
[JIUIIEPUHOM;

® BCTaBJISIS CTEKIISIHHYIO TPYOKY B MPOOKY, MOCIIETHIOI HY>KHO OXBAaTHUTh, a HE
yOUpaTh B JIAJIOHB;

® HEJb3S HCMOJb30BaTh CTEKJISTHHYIO MOCYAY, UMEIOIIYI0 XOTsI Obl HEOOJIbIINE
TPEIIUHBI;

® [IpU MOIKE MOCY/IbI HEOOXOIUMO MMOMHUTh, YTO CTEKJIO 00JIaaeT XPYNKOCTHIO,
JETKO JIOMAeTCsi W TPECKaeTcs TpH yJapax WM Pe3KOM HW3MEHEHHH
TEeMIIepaTyphl;

e cCciiM HMMeeTcsd XOTs Obl HeOosblllas yrpo3a paspblBa COCYJa, CIEIyeT
00s13aT€JIbHO OTPAJIUTh BCIO YCTAHOBKY 3allIUTHBIM KPAaHOM U3 OPICTEKIIa,
HauOosiee OMNacHble YYacTKM — METaUIMYeCKOM CeTkoi, a paboTaTh B
MIPEIOXPAHATEILHBIX OUYKaX.

8. [IpaBuina paboThI ¢ HATPETHIM 00OPYIOBAHUEM:

® COCYJl C TOpSYEH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 10 TEX
op, TTOKa OH HE OCTHIHET;

® [IepeHOCS TMPUOOPHI C TOPSYEH JKUIKOCTHIO, ClenyeT OpaTh HMX pyKamw,
3alUIIEHHBIMU TKAaHbIO; €CIIM COCYyJ OOJIBIIONW, TO OJHON PYKOM €ro Haao
Jep>kaTh 3a JIHO, a APYToM — 3a TOPJIBIIIKO;

® HarpeBas XUJKOCTh B MPOOUPKE WIM KOJIOE, HE0OOXOAMMO Aep)KaTh UX Tak,
9TOOBI OTBEPCTHE MPOOUPKU WIIM TOPJIBIIIKO OBUIO HAIPaBJICHO B CTOPOHY OT
ce0s 1 coceneit mo pabdore;

® He TporaTh PyKamMu HarpeBarelbHbIe MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TeMITepaTyphl.
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9. [IpaBuna paboOTHI C AAEKTPUUECKUMU TPUOOPaAMHU:

npu cOOpKE HKCIIEPUMEHTAJIbHBIX YCTAHOBOK MCIOJB30BaTh IIPOBOJA C
IIPOYHOMN U30JIAIMEH 0€3 BUJMMBIX IMOBPEKICHUIM;

nu30eraTh TEpeceueHusi MPOBOAOB MpU COOpPKE IIIEKTPUUECKOW I1IEeMH, HE
HCIIONB30BaTh MPOBOAHUKH C M3HONICHHON M30JSLMUEH U BBIKIIOYATENN
OTKpPBITOTO TUNA (MpY HANPsKEHUU Bhlle 42 B);

MOJKIIIOYATh SJEKTPUUECKYIO IENb K UCTOYHUKY TOKA B MOCIIEIHIOI0 0Yepe/ib,
Korza e€ cOopka 3aKOHYEHA;

coOpaHHYIO LIeNb BKJIIOYATh TOJBKO IIOCJE MPOBEPKHM U C pa3pelieHus
npenoaaBarens. Hanuuue HanpspkKeHUs B LEMHA MOKHO MPOBEPATH TOJIBKO
MpeIHA3HAYCHHBIMH JIJIS1 TOTO MPUOOPAMU MJIH YKa3aTeIIMU HATIPSHKCHUS;

HE TMpUKAacaThCid K HAaXOJAIIMMCS TMOJl HaNpsOKEHHEM D3JIEMEHTaM  Ielu,
JTUIIEHHBIMUA U30JISIIUY;

HE MPOU3BOAUT IMEPECOCAUHECHUM B ILIEMU W CMEHY NpeAOXpaHUTeNed 110
OTKJIFOUECHHS] UICTOYHUKA AJIEKTPONUTAHNUSA, a B LEMIX JICKTPUUECKUX MAIUH U
JI0 TIOJIHOM OCTaHOBKH SIKOPSI MJIM POTOPA MAlIMHBI;

HE TMPHUKACATBCS K KOPIYCYy CTAllMOHAPHOTO DJIEKTPOOOOpYyAOBaHUA H K
3aKMMaM JIaXke OTKIIIOUEHHBIX KOH/IEHCATOPOB;

MOJIb30BAThHCS AJEKTPOMHCTPYMEHTAMH C U30JUPYIOIIMMU PyUYKaAMU;

JUISL TIPUCOCIMHEHHUS MOTpeOuTeNied K CeTH MPUMEHATh IITENCENbHbIC
COEIMHEHNS, MOJIb30BATHCS pO3€eTKaMHu, THE3IaMU, 3KUMaMHU,
BBIKJIFOYATESIMU C HE BBICTYIAIOIIUMU KOHTAKTHBIMU MOBEPXHOCTSIMU;
AJIEKTpPOHArpeBaTeibHbIe MTPHUOOPHI CIEIYyeT BKJIOYaTh TOJIBKO B CETh
YKAa3aHHOTO B HX MAaCHOPTE HAIpPsDKEHMS, TINATENBHO Cleasl MpU 3TOM 3a
HCTIPABHOCTBIO COCTMHUTENBHBIX MMPOBOJAOB U TNIOTHOCThIO KOHTAKTOB;

HEJb3sl TEPEHOCHUTh DJIEKTPOHArpeBaTelibHbie MTPUOOPHI BO BKJIIOUYEHHOM
COCTOSIHUU;

nepen dKCIuTyaTaluell HarpeBaTelIbHbIX MPUOOPOB HY)KHO yOpaTh ¢ pabouero
MECTa JIETKOBOCIIAMEHSIOIINECS MATEPUAIIBI U TOPIOUHE JKUIKOCTH;

Ha TUINTKUA C OTKPBITON COMPAJIbI0 HE CTOUT CTaBUTh METAJUIMYECKYIO MTOCYY,
TaK KaK BO3MOXXHO KOPOTKOE€ 3aMbIKaHUE Mpu JeopMaiiuu Crupanu; s
MOJy4YeHUs] Topsiued BOJbI Oe30macHee IMOJIb30BaThCA  AJICKTPUUECKUM
YalHUKOM;

0OHapYWUB HEUCTIPABHOCThH B AJICKTPUUECKOM YCTPOUCTBE, HAXOSAIIEMCS MO/
HaIpsHKEHUEM, HEMEJICHHO OTKJIFOYUTh UCTOYHHUK TOKA M COOOIUTH 00 ATOM
MpenoaaBaTelo;

M0 OKOHYaHWU Pa0OTHl OTKIIOYUTH MCTOYHUK TOKA, TOCIE Yero pa3odparth
AIIEKTPUUYECKYIO 1IeTIb.

10. IlpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

npu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO oOOpamarbcsi C HUM
AKKypaTHO, OCTOPOKHO, HE POHATH, HE JOITYCKATh MIOJJOMKH TEPMOMETPA;

IpU CIIy4ailHOM MOJIOMKE MpUOOpa M pa3iuBe PTYTH HEOOXOJUMO COOOIIUTH
IpenoaaBaTesto U NOKMHYTh oMeleHne. Henb3s codupars pTyTh pyKaMu.
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6. JIABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Nel

Ha3zeanue naodopamopnoit padoomoer. «WcciaenoBanue JIBUKEHUS Teja MOJ

JAeMCTBHEM NMOCTOSTHHOM CHJIbIY.

Ileny pabomwl: wccienoBath ABUKEHUE Tella MOJ JEUCTBHEM CHUJI YIIPYTOCTH U
TPEHUSI.
Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.
Pesyabrartsi:
Dopmupyemore nemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— ITIK 11.6. 3amummartes uHbopmanmuio B 0a3e JaHHBIX C HCIOJIb30BAaHUEM

TEXHOJIOTUHU 3aIIUTH HHPOPMAIIHH;

MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonyanuu pabomer obOyuarowulicss O00NHCeH YMemb TUIAHUPOBaTh H
BBITIOJTHATh HM3MEPCHUS PA3MYHBIMH H3MEPUTEIBHBIMU TIPUOOpaMul (IMHAMOMETD,
M3MepUTENIbHAsl JIMHEWKa), OOBSCHATH HaOJtoaeMble SIBICHUS, MPOU3BOJUTH
MaTeMaTU4YeCcKyr0 00paboTKy pe3yJIbTaTOB SKCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (Qu3myeckas BEJIMYMHA, SABJISIONIASCS  MEpOM
MHTEHCUBHOCTU BO3JIEUCTBUSA, OKAa3bIBAEMOIO HAa JAaHHYIO YacCTHIy CO CTOPOHBI
OPYTHUX TEJ WK TOJIEH.

Enununa cunel B CU Ha3eiBaeTcs HptoTroHoM (H): 1 H=1xr - m - c.

Cuna Kak BEKTOpHAasl BEJIMYMHA XapaKTEPU3YETCs MOJYJIEM, HAMPABICHUEM U
«TOYKON» MpUIOKEHUST cuiibl. [IpunoxeHHass K MacCMBHOMY TelIy CHJIa SIBISIETCA
MPUYMHONW U3MEHEHHSI €r0 CKOPOCTH WJIM BOBHUKHOBEHUS B HEM nedopmanuii. Cuna
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenuss — cuia, BO3HHUKAIOIIAs MPU OTHOCUTEIBHOM JBUKEHUU
TBEPABIX TeI W MPOTUBOJCHCTBYIOIIAs ATOMY JABWKEeHHIO. Cuiaa TpPEeHUS HMeEeT
AJIEKTPOMArHUTHYIO  TOPUPOIY,  SIBISACH  MAKpPOCKOMUYECKHM  IPOSIBICHUEM
MEXMOJICKYJIIPHOTO ~ B3aWMOJICHCTBUA, T.€. OOYCIOBJICHBI B3aMMOJICHCTBUEM
AIEKTPUYECKUX 3aps0B, KOTOPHIMH OOJAJalOT YaCTHUIBI, BXOJSIIME B COCTaB
aTOMOB. BeKTOop cuiibl TpeHUs HAMPABJIEH TPOTUBOMOJIOAKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPBIX TEI,
2) TpeHHE O KUJKOCTb WIH ras.
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[lepBblil BUJ HA3bIBAIOT CyXMM TpPEHUEM (CUia TPEHHUs MOKOs, CHJIa TPEHUS
CKOJIbJKEHUS, CUJIa TPEHUS KaUeHMs1), @ BTOPOU — BA3KUM TPEHHUEM.

Cuna, BO3HMKaroUlash Ha TPaHULE CONPUKOCHOBEHHS TEI NPHU OTCYTCTBHH
OTHOCUTEJIBHOTO JIBMXKCHUS TEII, HA3bIBACTCS CUNOU MPEHUS NOKOAL.

Cuna TpeHus IMOKOs paBHA IO MOAYJIK BHEIIHEU

culie, HaHpaBHGHHOfI M0 KacaTelbHOM K ITOBECPXHOCTHU L g

o -—2— M; ',-{ J‘_

COIIPUKOCHOBCHHUA TCJI, W IIPOTHUBOIIOJIOXHA C€HU IIO Frp %/f,’-”--'-———-"
— R e

HaTIPaBJICHHIO: Fop =8

Cuna mpeHus CKObJICeHUs BO3ZHUKAET TIPH CKONBKEHHM OJHOTO Tena
OTHOCHTENBHO Jpyroro. CHiaa TpeHHsS CKOJBKEHHS HAIpaBleHa MPOTHBOIIONOMKHO
CKOPOCTH JBHKEHHS Tea. MOy/b CHIIBI TPEHUS CKONBKEHUS MOYTH HE 3aBHCHT OT
CKOPOCTH JIBWKEHHS W TIPHOIHM3MTENHHO PAaBEH MAKCHMANBHOMY 3HAUCHHIO CHIIBI
TPEHHs MOKOS.

Cuna mpenus Kayenus HANpaBlIeHA IPOTHUBOIOJIOKHO CKOPOCTH JIBIIKEHHS
Tena. Cuna TpeHHs KadeHHs BO MHOTO Pa3 MEHBIIE CHIIBI TPEHHS CKONBKEHHS.
[To’ToMy B TeXHHMKE M YMEHBIICHHS CHJI TpPEHHS NPUMEHSIOT Koleca |

IAPUKOIIOAITUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HHKAWOIIAsg Mpu aAepopmanuu Tena WU

MPOTUBOJCUCTBYIOIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMAarHUTHYIO IpUpPOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM  ITPOSIBIIEHUEM  MEXMOJIEKYJSIPHOTO N

B3aMMO/JICHCTBUS. Cuna  ynpyroctu  HampasJICHA

ITPOTUBOIIOJIOKHO CMEILICHHUIO, NEPIECHINKYIJISIPHO

ITIOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIPaBJICHUIO CMELIECHNUS MOJIEKYIL.

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

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

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

OIIOPBI: F’“"Fm“ e

I'peueckoit OykBoit # 0603HaueH KO>(PPUIUEHT NPOHOPLHOHATBLHOCTH,
Ha3bIBaEMbI KOADPHUITUEHTOM TPEHUSI.
Moaynb CHIIBI TPEHHUSI CKOJBXEHHs, KaKk MU MOAYJIb MaKCHUMAaJIbHOM CHJIbI

TPEHUS NTOKOSI, NPONOPLIMOHATIEH MOYJIFO CHJIBI PEAKLIUU OIOPBI: Fup = HN
Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBEHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS U CUJIOM HOPMAJIIBHOM PEaKUUH OMOPbI, IO
KOTOPOM CKOJIB3UT JAHHOE TEJIO B 3aKOHE CyXOT'O TPEHHUS.
3HadyeHne Kod(pduimeHTa TPEHUsS CKOJBKEHUS 3aBUCUT OT Marepuaia
TPYILIMXCS APYT O APyTa Tel U KayecTBa 00pabOTKH MX MOBEPXHOCTEN.

14



Kak mpasuno, #< 1, W nump I8 IA3JKMX M COBEPIIEHHO YMCTBIX
noBepxHocTel MeTamios ~> 1.

XOJA PABOTHBI

IIpogpeccuonanvro-opuenmuposannvie 3a0aHUsA:

1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTH LICHY JICJICHHUS.

2. llpoBepuTbh, 3aBUCUT JHM CUJIa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI Te€JN, JJisi JTOr0 TMOJOXKUTh OpPYyCOK Ha TOPU30HTAIBHO
PacIoJIOKEHHYIO JOCKY TpaHbl0 C caMOW OOJIbIION TIUIONMIA/IbI0 MOBEPXHOCTH.
[IpukpenuB k OpycKy AWHAMOMETp, IUIABHO YBEIUYHMBATH CHILY, HAMPABICHHYIO
BJI0JIb TIOBEPXHOCTH JOCKH, M 3aMETHTh MAaKCUMaJIbHOE 3HAYEHUE CHJIBI TPEHUs
NMoKOos. 3aTeM IMOCTaBUTh TOT K€ OPYCOK Ha APYTYyI0 T'paHb C MEHbBIIECH IUIOIAAbIO
MMOBEPXHOCTHU U BHOBb U3MEPUTH MAKCUMAJILHOE 3HAUEHUE CUJIBI TPEHHUSI TIOKOSI.

N
\
¢

-

1] e

l

| e ml

|I

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

4. IlpuBectu OpyCOK B YCKOPEHHOE JBHKEHUE, NEHUCTBYS Ha HEro CUJIOW, OOoJblIen
MOAYJISl CUJIBI TPEHUS CKOJIbKEeHHSI. I3MEpUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. Msmeputh maccy Opycka.

6. 1o mosy4yeHHBIM JTaHHBIM BBIUYMCIUTHh MOJYJIb MAaKCUMAJIbHOTO YCKOPEHUsI Opycka

Fynp B szJ _

m

o hopmyne a =

7. Onpenenutb KO3)PUIUEHT TPEHUS CKOJIbKEHUS, UCTIONB3Ys (POPMYITY Py = 40

8. IlocTaBuTh Ha MEPBBI OPYCOK BTOPOUM TaKOW e, YBEIMYHMB TEM CaMbIM CHUITY,
NEPIEHIUKYISAPHYIO TOBEPXHOCTH CONPUKOCHOBEHUS T€Jla U CTOJA (CUIa JIaBJICHHUS).
N3meputh MakCUMaJIbHYIO CHIIy TpeHUs MoKosA. OIpenennts 3aBUCHT JIU
MaKCUMaJIbHOE 3HAaY€HHE MOAYJISL CUJIbI TPEHUS TIOKOSI OT CHJIbI JABJICHUS.

= A E(‘
ey =

[

———

9. JlanHbIC OMBITOB U PACYETOB 3aMUCcaTh B TAOIHUILY:
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Cuiaa

No = = Macca | Moayas | Kodppuuuent
) P P Fynp, | P, | N, | Opycka | yckopenus TPeHus
OIIBITA | pokosn CKOJIbKEHHSI yup ’ 2
H ’ - ' H H H| mkr a, M/c CKOJIbYKEHHS

10. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCBI:
UTo Ha3BIBAIOT CUJIOW TPEHUS U CHJIOW YIIPYrocTu?
Kakune Buapl CHIIBI TPEHUS PA3INYarOT?
Kaxk onpenenuts cuimy TpeHHs CKOJIbKEHUS?
IIoka3aTp Ha pHUCYHKE HAmIpaBJICHUWE BCEX CHJI JCUCTBYIOIIMX Ha TEJO,
HaxXOJILIErocs Ha TOBEPXHOCTH CTOJIA.
5. Kakoe BnusiHue oka3bIBaeT cujia TPEHUS HA Tela (MPUBECTH MPUMEPHI).

Pwn e

JIABOPATOPHAS PABOTA Ne2

Hazeanue naoopamopmnoit paoomoer. «V3ydyeHue COXpaHEHMS] MeEXAHHUYECKOM

JHEPIrvHU MPH JBUKEHUH TeJIA MO/ AeiiCTBHEM CHJI THKECTH U YIIPYTOCTH .
Ileny pabomwr: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIHH.
Oobopyoosanue: nuHamMoOMETp ¢ (PUKCATOPOM, IITATUB, U3MEpPUTENbHAS JTUHEHKa, 2

rpy3a mo 100 rp.

PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 11.6. 3ammmars uHpoOpMaIuio B 0a3e JaHHBIX C HCIIOJIb30BaHUEM

TEXHOJIOTUH 3alllUThl UHPOPMAITUH;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— 1Py 07, ITPy 08, ITPy 09, IIPy 12.

Ilo oxonuanuu pabomul obyuarOwulics OO0NMCEH YMemb: IUIAHUPOBaTh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (JMHAMOMETD,
W3MEpHUTENbHAS  JIMHEWKa), OOBACHATh HAONIONAaeMbIe SIBICHUS, TPOU3BOJIUTH
MaTeMaTHYECKy10 00pabOTKy pe3ysIbTaTOB SKCIIEPUMEHTA.

Teopus
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DHeprus — 310 Pu3HUecKas BEIWYNHA, XapaKTEpU3yoIIasi CIOCOOHOCTh Tema
coBepuTh pabory. O6o3nauenue — E. Enunnna uzmepenus B cucreme CU — JIx
(mxoynb), 1 Jx = 1H- 1m.

B mexaHuKke paccMaTpuBarOTCA CIEAYIOIINE BUABI SHEPTUU:

m'l)2

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

DT0 3HEPrus, KOTOPOH TeJIo 001a1aeT BCICACTBUE CBOETO JBIKCHUS.

2) moTeHIMaIbHAs SHEPTUs Tela, MoAHATOro Haja 3emieii: E=mgh, rae m — macca
Tena, g = 9,8 M/c?> —yckopeHHe CBOOOJHOIO HajcHMsi, h — BBICOTA HAJ HyJIEBBIM
YPOBHEM.

OToll 2Heprued Teno o007amaeT BCIEACTBHE CBOETO TOJIOKEHHUS OTHOCUTEIHHO
3emin.

Taxkum 00pa3om, MEXaHHYECKash YHEPTHUS Tejla CKIAIbIBACTCS U3 KHHETHICCKON
Y MMOTEHIMAJILHOM.

[ToTeHIMaNbHAS SHEPIHS XapaKTEPH3yeT B3aMMOJICHCTBYIOIIME Teia, a
KHHETHYECKash SHEPrusl — JBWXKYIIUECs Tena. M moTeHIMallbHAs, U KHHETHYCCKast
DHEPTrUs HU3MEHSIOTCS TOJBKO B pe3yjbTaTe TAaKOTO B3aMMOACHCTBUS TCINI, IpHU
KOTOPOM JCHCTBYIOIIUE Ha TeJIa CUJIbI COBEPIIAIOT pabOTy, OTIIMYHYIO OT HYJIS.

OgHUM U3 OCHOBHBIX 3aKOHOB MEXaHUKH SBJISCTCA 3aKOH COXPaHCHHS
MEXaHUYCCKON SHEPTHUH.

Ecau HeCKoJIbKO TeJl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHIIaMH
TATOTEHUS ¥ CHJIAMHU YIIPYTOCTH M HUKAKWE BHEIIHUE CUJIBI HA HUX HE JCHCTBYIOT, TO
pu TIOOBIX B3aUMOACHCTBHUAX TEJI paboTa CHIT YIPYTOCTH UJTH CHIT TATOTCHHS paBHA

M3MEHEHUIO MTOTSHITHATBHONW SHEPTHUH TEJI, B3ATOMY C MPOTHBOTIOI0KHBIM 3HAKOM:
A=-(E,, - &,

»2

BMmecre ¢ TeM 1o TeopemMe 0 KHHETHUECKON SHEpruu padoTa TexX e CHJI paBHa
M3MEHEHHUIO KUHETUYECKOW DHEPTUU:

A=Ey, _Es;l_

N3 cpaBHEHHs BbIIIE NPUBEICHHBIX PABEHCTB BHUAHO, 4YTO HW3MEHEHHE
KMHETUYECKOW SHEpPruM Tel B 3aMKHYTOM CHUCTEME pPaBHO IO aOCOIMIOTHOMY
3HAQYEHUIO U3MEHEHMIO NOTECHUHAIBHOW YHEPIUM CUCTEMBI TEJI U IPOTUBOIOJIOKHO
eMy M0 3HaKy: Bia =B =~ =By B En = Bt By

N3 3TOTO Crienyer, 4TO0 CyMMa KMHETUYECKOW Y MOTEHIUAIBHON YHEPTUU TET,
COCTaBJISIOIIUX 3aMKHYTYIO CUCTEMY U B3aMMOJECHCTBYIOLIUX MEXAYy COOOW CHiIaMu
TATOTEHUS W CWIAMHM YIOPY TOCTH, OCTA€TCS IOCTOSIHHOM. OTO YTBEpXKICHHE
HAa3bIBACTCs 3aKOHOM COXPAaHEHUsl DHEPTUU B MEXAHUYECKUX ITPOLIECCaX.

3axkon coxpanenus dHepeuu — TIPU JIOOBIX MpoLieccax, MPOUCXOIANINX B
CUCTEME MNpPH HEU3MEHHBIX BHEUIHUX YCIOBUSX, €€ II0JHAsg DHEPrus OCTaeTCs
ITIOCTOSTHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM HEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.
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Jns TOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAHCHUS JHEPIrUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHA MEXAHUYECKas YHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTAaHOBJIEHUU (aKTa COXpaHEHHUS TIOJTHOW MEXaHMYECKOW HHEprud, HO U B
YCTAHOBJIEHHUH  BO3MOYKHOCTH  B3aMMHBIX  MPEBPAIICHUNA  KUHETUYECKOW U
NOTEHIUAIBHOW YHEPTUM TEJ B PAaBHOM KOJMYECTBEHHOW MEPE MPU B3aUMOAECHCTBUU
Tell.

3aK0H COXpaHEHUS YHEPTUHU PACKPHIBACT (PU3NUECKUNA CMBICI MIOHATHS PAOOTHI.

PaGota cun TATOTEHHWS W CHUJ yOPYrOCTH, C OJHOM CTOPOHBI, paBHA
YBEIIMYECHUI0 KUHETUYECKOW SHEPruu, a C JPYyrod CTOPOHBI, — YMEHbBIICHUIO
MOTECHIIUAIBHOW YHEPTUU TEIL.

CrnenoBarenbHO, pab0OTa paBHA SHEPrUU, NMPEBPATUBIIEHCA U3 OJHOTO BHA B
IPYTOW.

3aKOH COXpaHEHUs MOJHOM MEXAHWYECKOW SHEPruU B MpOleccax C y4aCTHEM
CUJI YNPYrOCTH W TPABUTALHMOHHBIX CHUJI SIBIIIETCS OAHUM K3 OCHOBHBIX 3aKOHOB
MEXaHHKW. 3HAHHWE 3TOr0 3aKOHA YIPOMIAET PEHICHWE MHOTHUX 337a4, UMEIOIIUX
OOJIBIIIOE 3HAYEHHE B MPAKTHUECKOM KU3HH.

Mexanudeckoe JBMKEHUE HUKOTJIa HE ucye3aeT 0ecciaeHO U HUKOTa OHO He
BO3HHKAET caMo co0oii. Bo BpeMst TOpMOKeHHs aBTOMOOMIISI IIPOU30IILIO HArPEBaHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIA U acdanbTa. CiaeaoBaTesibHO, B pe3yibTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MpEeBpaTUIaCh BO BHYTPEHHIOK YHEPTHIO TEIJIOBOTO JIBHXKEHUSI MOJIEKY.

[Ipn 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE3aET, a TOJIBKO MPEBpAILAeTCA U3 OJJHON (POPMBI B IPYTYIO.

[ToCcKOJIbKY CHUJIBI TPEHHUSI UCKIIFOYUThH MOJHOCThIO HE BO3MOXKHO, TO U 3aKOH
COXPAHEHUS MEXAHWYECKOW SHEPruu BBIMOJHSIETCS B PEAIBbHBIX CUCTEMAX JIHIIb
MPUOJIMIKEHHO MPU YCIOBUU, YTO CUJIBI TPEHUS MaJIbl U UMU MOKHO MIPEHEOPEYb.

X0 PABOTHI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTMHEHKU.
2. 3aKpenuTh TMHAMOMETP Ha ILITAaTUBE.
3. YcraHoBUTH (DUKCATOP y OTPAHUYHMTENBHOW CKOOBI, PAaCTAHYTh NPYXKUHY C
cwioit = 3,3 H, 3aTemM MeAJIEHHO BEPHYTh B UCXOJHOE MOJIOKECHHUE.
4 VI3MepuTh JIMHEUKOHN JJIMHY NPY>KUHBI X1.
5. IlpukpenuTs rpy3bl, MOAHATH UX TaK, YTOOBI yKa3aTedb JUHAMOMETPA BEPHYJICA
Ha HOJIb, OTILYCTUTh I'PY3bl, U3MEPUTH MAKCUMAJIBHYIO CHIIY 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 nepemenieHne rpy3os h = Ax.
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10. Omnpenenuth W3MEHEHHWE TMOTCHIMATBHOW JHEPTUHM TPYXKUHBI TIpuU €€

F

pacTspkeHuu 1o popmyne AE,,= 7)‘

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

12. Pe3ynbTaThl BCEX U3BMEPEHUN U BBIUUCICHH 3aiCcaTh B TAOJIHILY:

i . ° ) N3menenne
= : JAJanHa NPYKUHBI - 3 E = = o NMOTEHIHAJbHOM
= E; =z S < =2 Z JHEePruu

ot = = o A P! ~
5 s S| B o- = o =% 2g|=22=T I s s -
S o £ R o= = o = % 5 0O o &

o o o % 2
-~ | & s 2 s eS| Xz 2a E=z 2, -~

= s 3, = | 2 = | 2z =

13.CpaBHUTH pe3yNbTaThl U3MEPEHUH U CIIETATh BBHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BUJIbI SHEPTUH CYIIECTBYIOT B MEXaHHUKE?
2.YT0 Ha3BIBACTCS MOJTHOM MEXaHUYECKOU dHEpruei?
3. ChopmynupoBaTh 3aKOH COXpPAHEHUS MEXaHUYECKON YHEPTHH.
4. [Ipn KaKOM YCJIOBUH BBITIOHSETCS 3aKOH COXPaHEHHUS SHEPTUHU B peallbHBIX
CHUCTEMAX U Mouemy?

JIABOPATOPHAS PABOTA Ne3

Haszeanue navopamopnoit pabomui: «A3MmepeHune BJIAKHOCTH BO3AyXay.

Ilenvy paodomor: HAyYUTHCSI OMBITHBIM NYTEM ONPENEISITh OTHOCUTEIBHYIO
BJIQXXHOCTh BO3/1yXa.

Ooopyoosanue: TEPMOMETpP, BOJA WM JAUITUIOBBIM  3PUP,ICUXPOMETP,
0apoTEpMOTUTPOMETP, ICUXOMETPUUECKasl TaOIHLIa.

PesyabTatsi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe

cooepoicanue).

— ITIK 11.6. 3ammmare wuHpoOpmMamnuioo B 0a3e AaHHBIX C HCIOJIb30BAaHUEM
TEXHOJIOTUHU 3aIIUTH HHPOPMAIIHH;

MemanpeomemHole:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIIPO6 06, ITP6 07, ITPO 10;

— IIPy 07, ITPy 08,IIPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obOyuarowulics O00JdHCeH YMemy: TUIAHUPOBATH U
BBITIOJTHATh OKCIEPHUMEHTHI C TOMOIIBIO Pa3IMYHBIX HM3MEPHUTEIBLHBIX TIPHOOPOB
(mcuxpomerp, 6apOTEPMOTUTPOMETP), MOIB30BATHCS MICHXOMETPHUECKON TaOJIHIIEH;
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pemaTh 3a/Ja4d Ha OMPECIICHNE OTHOCUTEIIbHON BJIAXKHOCTH BO3yXa, OOBICHSTH
M3MEHEHHUE arperaTHbIX COCTOSIHUM BEIlleCTBa.

Teopus

B armocdepe 3emnn Bcerma coneprkarcs BoasHbIC maphl. VX conueprkaHue B
BO3JIyXE XapaKTepu3yeTcsi aOCOMIOTHON M OTHOCUTEIIBHON BJIIAXKHOCTBIO.

AGCOMIOTHAs BIAXHOCTL (p,) ompenensercss Maccod BOASHOro mapa B 1 w3
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Tapa.

AOGCONIOTHYIO BJIQKHOCTh MOYKHO OIPEACIUTD M0 TEMIIEpAType — TeMIEpaType,
Ipyd KOTOPOW TMap, HAXOIAIIMICA B BO3AYyXE, CTAHOBUTCS HACHIIICHHBIM.
TemnepaTypy TOUKH POCHI OINPEACISIIOT C IOMOILBIO TUTPOMETPA, a 3aTeM IO
tabnuue "/laenenue HAcCblUEeHHBIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBIX
memnepamypax' HaXOIST COOTBETCTBYIOIIYIO TEMIIEPATYPE TOUKH POCHI MIIOTHOCTb.
HaiineHHast aoTHOCTh M €CTh a0COTIOTHAS BIAXKHOCTh OKPY’KAIOIIEr0 BO3TyXa.

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

Py

MIpY JIAaHHOM TeMmepaType: @ =

X0/ PABOTBI
Ilpogeccuonanvro-opuenmuposanmvie 3a0aHUA.
1. PaccMoTpeTh ncuxpomMeTp U 6apoTEepMOTUTPOMETP U ONIPEACIIUTD IIKATY JEICHUS
pudOpPOB.
[Icuxpomerp: baporepmorurpomerp:

HUIKge m()(l bstconoe
040 47]0
g LQ amm, ( dm WiLe
4 &70%,,,
0 L\A 2

e omHy Bngxepacm, \00

(/3 “0
Cop 3y 4p 9 10 N‘“,\u?“

2. TlpoBeputh HamMuMe BOJBI B CTAKAHUMKE TCHUXPOMETP M MPU HEOOXOIAMMOCTH
JIOJIUTD €€.

3. OmnpenenuTh TeMIepaTypy Cyxoro TepMOMeTpa.

4. OnpeaenuTs TEMIIEPATyPy CMOUYEHHOTO TEPMOMETPA.

5. OmpenenuTs OTHOCHUTENIBHYIO BIQXHOCTh, IMOJB3YACh I[ICUXPOMETPUUYECKOM
Ta0IUIeH.

6.0npenenuTh OTHOCUTEIBbHYIO BIQKHOCTh IO OapOTEPMOTUTPOMETPY.
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7. Ucnonb3ys Ttabmuuy “/laéneHue HacvlyyeHHbIX NAPO8 U UX NIOMHOCMb NpU
PA3IUYHbIX memnepamypax', onpeaeanTb TNIOTHOCTh HACBHIIIEHHOTO BOJISIHOTO IMapa
(mpu Temmiepatype tey).

L]
H

8. Onpenenuth aOCOMIOTHYIO BIAXKHOCTD IO popMylie p=

100% °

9. PesynbTaThl H3MEPEHUH 3aNUCcaTh B TAOJUILY:

IToxa3zanue Pa3nocth OTHoOCHTEIb- OtHocuteab- | IlnoTtHOoCTL | AOGCOIIOT-

TepMOMeTpa noKa3aHuii Has Haf BJIAKHOCTh | HACBIIIEH- | HABJIAK-
CYX0ro | cMo4e | TepMOMETPOB BJIA’KHOCTh BO31yXa Mo HOI'O 1apa, | HOCTHY, is
t1, °C | HHOrO At, °C BO31yXa 0 | 0apoTepMOrur- P, = "

tz, °C MCUXPOMETPY pomerpyg, % "
9%
10. CpaBHUTH pe3yJIbTATHI U C/IEIATh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro HaspiBaeTca ucnapeHunem, KoHuaeHcanuen? I[louemy nmpum ucnapeHun
TEeMIIEPATypa KUJIKOCTH IIOHUKAETCSA?

2. Kako# map Ha3bpIBalOT HACBIEHHBIM? Kak IepeBecT HEHACHIILICHHBIN Hap B
COCTOSIHUE HACBILLCHUS !

3. M300pa3uTh Ha pPHUCYHKE AMHAMUYECKOE PAaBHOBECHUE MEXAYy MapoM HU
KUJKOCTBIO.

4. IloueMy m1OKa3aHMs BJIAXHOIO TEPMOMETpa IICUXpPOMETpPA MEHBUIE
MOoKa3aHui cyxoro tepmomeTpa? IIpm KakoM yCIOBMUM pa3HOCTh MOKAa3aHHIA
TepMOMETpa HauboJIbIIas?

5. Cyxoi U BIaXXHBI TEPMOMETpPHI IICUXPOMETPA MOKA3BIBAIOT OJHY U TY K€
teMIiepatypy. KakoBa oTHOCHTENIbHAS BIIa)KHOCTh BO3yXa?

6. Uto HaspIBatoT Toukoil pockl? [Ipu kakoi TeMriepatype BBIMAIET POca, €CIIU
JaBjieHUE BOASHOTO napa B Bo3nyxe 1706 Ila.

7. Ilouemy mocie »apKoro AHs poca ObIBaeT 6oJiee 0OuIbHA?

JIABOPATOPHAS PABOTA Ne4

Ha3zeanue naoopamopnoit pabomoi: «M3MepeHre NMOBEPXHOCTHOIO0 HATSKECHUSI
KHIKOCTH.

Ilenwv pabomwr: HayduThes ONpeAesaTh KO3PPUIUEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.

Obopyoosanue: BeCbl C pa3HOBECAMH, IITATUB, MITAHTCHIUPKYJb, JUHEHKA
U3MepuTelibHasA, KojJ0a KOHMYecKas, CTakaH, CTakaH C BOJOH, BOPOHKa
KOHycoOoOpa3Hasi WM OlopeTKa ¢ KpaHoM, TpyOka pe3nHOBasg C KPaHOM H
CTEKJIITHHBIM HAaKOHEYHUKOM JHaMETpoM 3—4 MM, COCyd C BOJOW,
KamuJspHas TpyOKa.

Pe3yabTarthl:
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Dopmupyemoie J1eMeHmbl IIK (npogpeccuonanvno-opuenmuposannoe
cooepoicanue).
— ITIK 11.6. 3ammmare uHpoOpmMaruio B 0a3e AaHHBIX C HCIOJIb30BaHUEM

TEXHOJIOTHH 3allUThl UHPOPMAITUH;

MemanpeomemHole:.

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, ITPO6 10;

— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okoHuanuu pabomuvl oOyuarOWulicsi OO0adCeH YMemb. TUTAHUPOBATH W
BBIMOJIHATH ~ JKCIIEPUMEHTHI I10  ONPEACIICHUIO IMOBEPXHOCTHOIO  HATSKEHUS
BOJIBI,IIPUMEHSATh TMOJYYCHHBIC 3HAHUS MO (PU3MKE NI OOBSCHEHHS HAOIIOJaEMBIX
SIBJICHUM, TPOU3BOAUTh MAaTEMaTHYECKyl0 OOpabOTKy IMOIYYEHHBIX pe3yJIbTaTOB
AKCIIEPUMEHTA U MOTPEIIHOCTEN U3MEPEHUS.

Teopusa

Monekynapl TOBEPXHOCTHOTO  CIOS  JKUJIKOCTH  00JIaIal0T  HU30BITKOM
MOTEHIUATIBLHOM SHEPTUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOAIIUXCSI BHYTPU
xuakoctu. Kak u mobas MexaHWuyeckasi CUcTemMa, TOBEPXHOCTHBIM CIION KUJIKOCTU
CTPEMUTCSI YMEHBIIIUTh CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIICHUS 3TON
SHEPIUU MOJIEKYJISIPHBIE CHJIbl — CHJIbI TOBEPXHOCTHOTO HATSKEHUSI — COBEPIIAIOT
paboty A, cokpamas IUIONIaJb CBOOOJHON IMOBEPXHOCTH >KHAKOCTH S Ha
BenMunuHy AS:

A = c6AS.

KoadgduurenT npomopnuoHaJIbHOCTH 6  Has3bIBaeTcsa KO3 UIMEeHTOM
MMOBEPXHOCTHOTO HATSKEHUS JAaHHOM KUIKOCTU. V3 mpuBeneHHo# Bhimie HopMyIibl
BUJIHO, YTO OH YHCJICHHO PaBEH CWJIE TTOBEPXHOCTHOTO HaTshKeHUs F, geiicTByromei
Ha EIWHUIY JUIMHBI JIMHWHM, OTPAaHWYMBAOIICH KaKyr-THOO YacTh CBOOOJHOMU
MMOBEPXHOCTH KUJKOCTH:

F
=7

HOBerHOCTHOe HAaTSOKCHUC JKUAKOCTHU 3aBUCHUT OT IIPUPOABLI I'PAHUYHBIX CPCAO

Y TEMIIEPATYPBI KUIKOCTH. . »
[ToBepxHOCTHOE HATSDHKEHUE MOKHO ONpeNenuTh | i

pa3IUYHBIMA METOJAMHU: METOJOM OTpbIBAa Kameilb U METOA0M ' I

MOJHATUS KUJIKOCTH B KaIWJLISPE. C-‘%ﬁ”——ﬂ‘“??

1) MeTon oTpbiBa Karelb. | [ i
Jlis M3MEpEeHHst DTUM METOAOM COOMPAIOT yCTaHOBKY IO | 1,

PHUCYHKY. |
Hanusaror JACTUUIMPOBAHHYIO 1581051 XOpOILIO

NPOKUIITYEHHYI0O BOLY M C THOMOINBIO KpaHa DPETyJIUpPYIOT €€
BBITEKAHWE TaK, 4YTOOBl BOJA OTACIBHBIMU KaIUIIMU TMajaja B IOJICTABICHHBIM
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cTakaH. /{5 karmmm >KUIKOCTH B MOMEHT €€ OTphIBa OT KOHIIA TpyOKu cuion F Oymer
Bec Karmu: F =mg;

JUHUS, OTPaHWYMBAIONIAs  CBOOOJHYIO  IOBEPXHOCTh  JKHJIKOCTH, — JIJIMHA
OKPY>KHOCTH IIICHKH KaIlIu:

[= ﬂdm.x.-

mg Mg

Otcrona o = WINOC= —; —
ﬂdm.x. nzd '

w.K.
rae M — macca BBUIMBIIEHCS BOJIBI, § — YCKOPEHHUE CBOOOTHOTO MaieHus, N — YUCIIO
Kareynb BOJbI, Uu.«— BHYTPCHHUHN THAMETP CTEKISTHHON TPYOKH.
2) MeTo moHATHSI )KHUIKOCTH B KaIMJUBIPE. -
[Ipy wu3MepeHUH, KamWUIAPHYIO TPYOKYy OMYyCKAarOT B
CTakaH C BOJOW M H3MEPSAIOT BBICOTY IIOAHATHS BOABI B
kanuuisipe. JKuAKOCTh MOJHUMAETCA B KallWUIAPE OO0 TeX IIOp,
MOKa CHUIa MOBEPXHOCTHOTO HATSKEHMS He ypaBHOBecUT cuiry | N

TAXKCCTH, I[CﬁCTBYI-OIHYI-O Ha IIOHATYIO BOAY:
F= Fm;mc,

pmd*hg
ond= —a

phgd
Orciona 6=",,
rJiec p— IUIOTHOCTh JKUIKOCTH, § — MOJIYJIb YCKOPEHHs CBOOOJHOTO majacHus, h -
BBICOTA TIOTHATHS KUIKOCTH B Kammunispe, d — quaMeTp Kanwmnisapa.

X0 PABOTBI
| cioco6: kanenvnuoiii
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. PaccmoTpeThb LIKajbl U3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh HEHY JCJICHNUS.
2. Onpenenuth Maccy nmycroro crakana 1o 0,01 r.
3. UW3meputrh BHYTpEeHHUN JAWAMETP CTEKJISHHOW TPYOKU IITaHTEHIMPKYJIEM.
Berumcnuts auametp mieiiku Karmind... = 0,9 d.
4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTaHOBUTH MPUOOP Tak, YTOOBI CTEKIISTHHAS
TpyOKa, U3 KOTOPOI BBITEKAET BOJIa, ObIJIa CTPOTO BEPTUKAJIbHA.
5. 3aKpbITh KpaH, HAMUTh BOAy. IlocTeneHHO OTKpbIBas KpaH, JOOUTHCA, YTOOBI U3
TpyOKH BOJia BbITEKAJa OTAENbHbIMU KarisiMu (30 — 40 xarnens B MUHYTY).
6. [logctaBuTh NOJ TPYOKY MycTOM cTakaH U oTcuuTath B 100 kamens.
7. OnpeenuTh Maccy CTakaHa ¢ BOAOW, BEIYMCIUTD MAacCy BOAbI
M3 =Mmz2—Mma.
8. BrluncanTh NOBEpXHOCTHOE HATSKEHUE BOJABI IO PopMyIie:

mg
0= .
nﬂdm.K.
9. Berauciute OTHOCHUTCIIbHYIO ITOTPCIITHOCTD I/ISMCpeHI/Iﬁ 10 (bOpMy.HeI
| O — O a6 |
o=—" " -100%.

maobn
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10. Pe3ynbTaThl U13MEpeHMid U BEIUMCICHUN 3aKucaTh B TaOIUILY:

= Kosgpuuuent
o
) g ) MOBEPXHOCTHOIO &
S | = 5 < = 52 P S A
20 = & A s = = HATSI2KEHM S o e
S Z & o 13}
s - « - — 5 = - L g = "nc
E w E| g & 2 @ N o = 2 = = <
= = g ’= o =
2 E}@ E = = = o= o : = = FE°
= = 5= o & = = = 2 = S D e
S < < = S R s T @ ;E EE = QQ_“Q
S :
2| 2% 883 3 = 5 = = = = Z e g =
< Q o S < AN &
S5 87 3 = £ = =2 | §¢ e Z S =
= s = = = 2 s ©
= = =
==} S

Il cioco6: kanunnapnuwii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTD LICHY JICJICHHUS.
2. I3meputh TuaMeTp Kanujuisipa MTaHTeHIIUPKYJIIEM.
3. CobpaTh yCTaHOBKY MO PUCYHKY. OMYyCTUTh KaWUISP B BOJLY U U3MEPUTH BBICOTY
e€ MOJIHATUS B Kanuyuiape (JIMHEMKOM) HaJl TOBEPXHOCTHIO BOJIbI B CTaKaHE.
phgd
4. BeYHCITHTE OBEPXHOCTHOE HATSDKEHHUE BOJBI 10 hopMyrie: 6=,
5. CpaBHUTH PE3yNbTaThl U3MEPEHHUM C TAOIUYHBIM 3HAYCHHUEM MOBEPXHOCTHOTO
HATSDKEHUS U ONPEACIIUTh OTHOCUTEIIBbHYIO TOTPEIIHOCTb.
6. Pe3ynpTaThl H3MEpEeHUI M BBIYMCICHUH 3aMMcaTh B TAOIHILY:

© Kosgdpuuuenr
§,= S & - MOBEPXHOCTHOIO =
=

= S 2 = S HATSIKEHU s = 5

5] S
® ga.ﬁ g = 2 = = 2.
= = = :E - = N
22 258 TS| 2 & = 2 = EE°.
E|l #2520 s &< S - 2 = == 5 9«

S|l gE& | 5= | ES| E=z =T | g2

K z 5

& == N
S Z z & 2 26 S5 | §F
= R 2 = o s ©

7. CpaBHUTBH pe3yibTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Uto Takoe NOBEPXHOCTHOE HATSIKEHUE?
Kak u rne npuMeHsieTcsi MOBEpXHOCTHOE HATSKEHHUE.
Ha uTo aeiicTByeT cria MOBEPXHOCTHOTO HATSXKEHUS M KaK OHA HaIlpaBJieHa?
[ToueMy MOBEpXHOCTHOE HATSKEHUE 3aBUCHUT OT BUJIA KUJIKOCTH?
N300pa3uTh Ha pUCYHKE MOJIEKYJTY KUIKOCTH Ha TMIOBEPXHOCTH TBEPJIOTO TeEJIa
IUIA CIy4dasi CMAaYMBaHUA U HE CMAuYMBaHUs. Y Ka3aTh KPAEBOU YTrOJL.
6. Uro Ttakoe kamwuisip? WM300pa3uth KUIAKOCTh B KamWULIpe IS Ciydas
CMAYMBAHUS U HE CMAUYUBAHMUSL.

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

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

NPH N0CJIeI0BATEJIbHOM COeIMHEHUH NPOBOTHUKOB.

Ileny pabomer: HaydUTHCS COCNUHSITH MOTPEOUTENM PA3JIMYHBIMH CIOCOOaMH,

ONBITHBIM IMMYTEM MPOBEPUTH 3aK0H OMa.

Obopyoosanue: WCTOYHUK DICKTPUUYECKON HSHEPTUM, PE3UCTOPBI, aMIEPMETD,

BOJIETMETP, PEOCTAT MOJI3YHKOBBIN, KIIIOY, COCTMHUTEIIbHBIEC POBO/IA.
Pesyabrartsi:

Dopmupyemore JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).
— IIK 11.6. 3ammmars uHpoOpmMaruioo B 0a3e AaHHBIX C HCIOJIb30BaHUEM

TEXHOJIOTUHU 3aIUTHl HHGOPMAITIH;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— [Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl oOyuarOWUUCS OOJMCEH YMemb. COCTaBIATH
ANIEKTPUUECKHE 1IN,  IUIAaHUPOBAThb M TPOBOAUTH HU3MEPEHUS  PA3IMYHBIMU
MU3MEPUTENbHBIMA  MPUOOpaMu  (aMIEpMETp, BOJBTMETP), MPOU3ZBOAUTH pacyeT
AIIEKTPUUECKUXIICTICH TPH Pa3IUYHBIX CIMOCO0AaX COEAMHEHUS TOTpeOuTeNel
HMCTOYHUKOB DJIGKTPUYECKOTO TOKA, TNPOM3BOAUTH MAaTEMaTHUECKyl0 00paboTKy
MOJIYYEHHBIX PE3YJIbTATOB JKCIEPUMEHTA M NOTPEUIHOCTEH; peliarh 3aJauyd Ha
OTPEJEIICHUE CUJIbI TOKA C MCIIOIb30BaHMEM 3aKOHOB OMa ISl y4acTKa LEeMu.

Teopus
DJIEKTPUYECKUM TOK — YIOPSAJOYEHHOE JIBHKEHUE 3apsKEHHBIX 4acTui. Jlis
TOrO0 4TOOBI B TNPOBOAHUKE BCE BpEMsSl MPOTEKad BJIEKTPUUYECKUA TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IOCTOSTHHOE JJEKTPUYECKOE TI0JIE C  IOMOIIbIO
MCTOYHUKA TOKA.
OCHOBHBIMM  XapaKTEPUCTUKAMHU DJIEKTPUYECKOTO TOKA B LENHU SBJISIOTCA
HalpsDKEHWE, CHJIa  TOKA, CONPOTUBICHUE. 3aBHCUMOCTh  MEXAY OTUMH
XapaKTepUCTUKAMH YCTaHABIMBAET 3aKOH Oma:

U

= —.

R
[ToTpeOuTenn SIACKTPUYECKON OSHEPTMH — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArPEeBATEIbHBIC MPUOOPHI, MMPOBOAA U T. M. — O0JANAIOT OMPECICHHBIM

CONPOTHUBIICHUEM, TIO3TOMY HWX 4YacTO HAa3bIBAIOT  «IPOBOJHUKAMHY»  HIIH
pe3UCTOpaMHu.
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OOBIYHO DJEKTPUYECKAss IIeMb COCTOUT U3 HECKOJBKHX PE3UCTOPOB,
COCMHEHHBIX TIOCJIEIOBATENIbHO, MapaUIeIbHO WM cMmemanHo. CompoTHBICHHE
ATOTO PE3UCTOpPa HA3BIBAIOT SKBUBAJICHTHBIM OOIIEMY COMPOTHBICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIONTUX 1.

CxeMa TMOCJEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJEAYIOIIUM
obpazom:
R1

R2
R3

HpI/I mocCJICAOBATCIIbHOM COCAMHCHHMM BCC BXOJAINMC B HCTO IIPOBOJHHKH
COCOAUHAIOTCA APYyr 3a APYroM, T.C. KOHCI IICPBOIO IPOBOAHMKA COCAHHACTCA C
Ha4YaJIOM BTOpPOTIO.

Cuna Toka B JIOOBIX YacTAX LENH OJHA U Ta k€ (00 3TOM CBUAETEIbCTBYIOT
MOKa3aHUsl aMIIEPMETPOB):
I=1 1= I 2-
o Ecnm yepe3 oguH mpoBOAHHUK MPOTEKAET TOK, TO OH MPOTEKAET U Uuepe3 Bce
ocTaJbHbIC.
o Ecnum xots 661 HAa OTHOM MTPOBOJAHHUKE OTCYTCTBYET TOK, TO OH 00SI3aTEIIBHO
OTCYTCTBYET M Ha BCEX OCTAJIbHBIX.
[Ipu mocnemoBaTeNbHOM COCAMHEHUHU COMPOTHBICHUN pPE3yJIbTUPYIOIIEe
HaIpsDKEHUE paBHO CyMMeE HalpsDKEHUH Ha ydacTKax:
U=U 1 + U 2
Pesynprupyromee  COMpPOTHBICHHWE  TOCIEAOBATEIBHO  COCIMHEHHBIX
MOoTpeOuTeNeil paBHO CyMME CONPOTUBICHUI MOTPEOUTENECH:

R = R; +R,.
ConpoTuBjeHUE neru R, COCTOSIIIEH 13 N OJMHAKOBBIX JIaMIl,
conpotuBicHUEM R4 Kaxkias, B N pa3 OOJIbIIIEe COMMPOTUBIICHUS OJTHOMN JTaMIIbI:
R =R 1 * M.

XOJA PABOTHI
1. CocTaBUTb IAEKTPUIECKYIO IIEMb MO CXEME:

A

A R1R2R3 B

T

IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSL:
2. PaccMOTpeTh MIKaibl M3MEPUTEIBHBIX TPUOOPOB, OMIPEACITUTh IIEHY JISTICHUS.
3. TIpoBepuTh AMEKTPUUECKYIO II€Th, IeMb 3aMKHYTh M U3MEPUTH HAIPSKEHUS Ha
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KaKIOM pesucrtope. JlIs 3TOro MNPUKOCHYThCS HAKOHEYHHKAMU IPOBOOB,
NPUCOECTUHEHHBIX K 3aKMMaM BOJIBTMETP K KJIeMMaM KaxKJI0T0 pe3ucTopa.
4. VI3aMepuTh HampspKEHHE Ha KOHIIAX BCeW Tpymibl pe3ucTtopoB (ydactok AB), menb

Pa30MKHYTb.
5. Ipoeputh cOOTHOMEHHS (Uysy.= Upacu ;Upaca= U1 + Uz + Us) u crienats BBIBOJI.
6. Beruncants ob1ee COMPOTHUBJICHUE IIPOBOHUKOB, COEIMHEHHBIX

TI0CIIEI0BATENBHO, PA3IMUHBIMU CII0COOAMHU:
Rioou = UIﬁI/I R2o6w = R1+ R2+ R3

U
R2061y

aMIIepMeTpa U cJeNaTh BbIBO/I.
8. Pe3ynbTarhl n3MepeHui U BEIYUCICHUHN 3aKicaTh B TAOIUILY.

7. Tlo dopmyne | = BBIUKCIIATHG CUy TOKAa. CpaBHUTH €€ C IMOKa3aHUEM

Conporusienue Hanpsixxenue Cuia Toka
= =
= = = =] =)
S 18 18 1% 1S 2= =% |% (<<%}
5 o 5 g g S |5 |35 | & g - || =2 & &
x Q — D) — —
@ o RS % )

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

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

donapuxe? N300pazute cxemy.

2. V300pa3uth  yd4acTOK IeMH  COJACPKAIMKA  JIaMIIbI,  COSAMHEHHBIX
MOCJIeIOBaTEIbHO. [ 16 MPUMEHSIOTCSI TAaKUE CXEMBI?

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

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomor: «A3ydenue 3akoHa Oma 1Jis y4acTKa menu
NPHU NAPAIETLHOM COCUHEHUH MPOBOJIHUKOB.

Ileny pabomoer: HAy4IUTHCS COCNUHSITH TOTPEOUTENM PA3IMYHBIMH CIIOCOOAMH,
ONBITHBIM IMYTEM MPOBEPUTH 3aK0H OMa.

Obopyoosanue: WCTOYHUK DIIEKTPUYECKONM DHHEPTrUM, PE3UCTOPBI, aMIEPMETD,
BOJIbTMETP, PEOCTAT MOJ3YHKOBBIHU, K04, COEJUHUTEIIbHbIE TPOBOA.

Pe3yabTarthl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).
— TIK 11.6. 3amumares uHbopmaiuioo B 0a3e AAHHBIX C HCHOJb30BAaHUEM

TE€XHOJIOTUHU 3aIUThI HHPOPMALINH;
MemanpeomenHule:
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— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuwanuu pabomol obyuarowulicsi OO0JCeH YyMemb. COCTABISTH
AIIEKTPUYECKHE LENH,  IUIAHUPOBaThb U IIPOBOJUTH W3MEPEHUS  PA3IMUYHBIMU
WU3MEPUTENbHBIMA  NPUOOpaMU  (aMIEpPMETP, BOJBTMETP), MPOU3BOAUTH pacyeT
ANIEKTPUYECKUXIIENICH TMpH PAa3IUYHBIX CHoco0ax COEAWHEHHsS] TOTpeOuTened Hu
VMCTOYHUKOB JJIEKTPUYECKOIO TOKA, NPOM3BOJAUTH MATEMaTHYECKYyI0 00pabdOTKy
MIOJIyYEHHBIX PE3YyJIbTATOB SKCIIEPUMEHTAa M IOIPEIIHOCTEH W3MEpPEHUs; pelaTh
3aJja4d Ha OIpPENEJICHHE CUJIbl TOKA C UCMOJIb30BaHMEM 3aKOHOB OMa i ydacTka
LETIH.

Teopus

DJIEKTPUUECKUM TOK — YIOPSAJIOYECHHOE JIBUKCHHUE 3apsOKEHHBIX dacTuil. J{ms
TOro 4TOOBI B IIPOBOJHHMKE BCE BpEMS NPOTEKaT SJICKTPHUYECKUM TOK, B HEM
HEOOXOJIMMO TOAJACP)KUBATh TIOCTOSTHHOE DJIGKTPUYECKOE TI0JIE C  ITOMOIIBIO
WCTOYHHUKA TOKA.

OCHOBHBIMHM XapAKTEPUCTUKAMH DJICKTPUUECKOTO TOKAa B IENU SBJISIOTCA
HaNpsHKEHHUE, CUJIa TOKA, CONPOTUBIICHHUE.
3aBUCUMOCTh MEXY 3TUMHU XapaKTEPUCTUKAMHU YCTAaHABIMBAECT 3aKOH OMa:

=2

R
[loTpeOuTenn SIEKTPUUYECKON SHEPIMM — DJIEKTPUUECKUE JIAMIIOYKH,
AJIEKTPOHArpeBaTeNIbHbIe MPUOOPHI, MPOBOAA U T. M. — O0JANAIOT ONPEACICHHBIM
CONPOTUBJIEHUEM, TO3TOMY HX YacTO Ha3bIBAlOT  «IPOBOJHUKAMHU»  WJIU

pE3UCTOpaMH.
Cxema mapajuieIbHOTO COSTUHEHHS IIPOBOTHUKOB BBITIISAUT CJICIYIOIIAM 00pa3oM:

[ &
R1 ﬁ]ﬁ“z []r-lﬁii
O—e +

IIpn mapamiesbHOM COEIMHEHUHM BCE BXOISIIME B HErO0 MPOBOAHUKU OJHUM
CBOMM KOHIOM IPUCOEAUHSIOTCA K OJHOM TOYKE LEnu A, a BTOPbIM KOHLIOM — K
Ipyrou Touke B.

Cwia ToOKa B HEpa3BETBIEHHOW 4YacTH LIENM paBHA CyMME CHJI TOKa B
OTJIEJBHBIX MapajlieIbHO COCAUHEHHBIX MPOBOAHUKAX. OO0 3TOM CBHIETEIHCTBYIOT
[IOKa3aHUs aMIIEpMETPOB:

I=1,+ I,.
Ecnu BBIKpYTUTH OJHY JIaMIly, TO Apyras jamna HpoJ0JDKAET TOpeTh. ITO
CBOMCTBO HCHOJIB3YIOT [IJIsi TOJKIIOYEHUSI OBITOBBIX MPUOOPOB B TOMEILCHHH.
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Hampsioxenue Ha ydactke nenu AB u Ha KOHIIaX BCeX MapaiIeIbHO COEIMHEHHBIX
POBOJHUKOB OJTHO H TO JK€.
U=U 1= U 2-
OOuiee CONMPOTUBIICHHUE 1€MW MPU MAPATIICIBHOM COCIMHEHUU MPOBOJIHUKOB
ompenensiercs no Gopmyre:

1 1 1
_ = — + —_
R_ R, R,
ConpoTHBIIEHHE enu R, COCTOSIIEH 13 N OJMHAKOBBIX Jamil,
COHpOTI/IBHeHHeM R1 Ka)KI[aﬂ, BN pa3 MCHBIIIC COHpOTI/IBHeHHH OI[HOﬁ JIAMIIBI.
R="

n
Bo Bcex ClIydasax, KOoraa HYXHO HC3aBHCHUMOC BKIIOYCHHC MW BbIKIIHOYCHHC

ANEKTPUUECKUX MTPUOOPOB B IEMHU, HCIOIB3YIOT TNapajljIeIbHOE COEIUHEHUE
ANEKTPUUECKUX YCTPOUCTB. VIMEHHO mapamiensHbIM 00pa3oM yCTaHABIMBAIOT
pO3€TKH B KBapTHpax. Takoe NOAKIIOYEHHE MO3BOJSIET BKIIOYATHh pPa3IMYHBIC
MpUOOPHI B CETh COBEPIIEHHO HE3aBUCUMO JIPYT OT APYTa, U MPHU BBIXOJE UX CTPOs
OJIHOTO U3 HUX 3TO HE BIUSAET HA pabOTy OCTaIbHBIX.
OcHOBHBIE 0COOECHHOCTH:

o BxiroueHve wW/WiM BBIKJIIOYEHHWE OJHOM HArpy3ku HE MemaeT padoTe

OCTAJIbHBIX.
o Bce nHarpy3ku paboTaroT npu OJHOM HAIPSKEHUU.

XOJA PABOTHBI
1. CocTaBUTH AIAEKTPUUECKYIO IIENb 10 CXEME

-] '

R1

AR2B
[ 1

(=S
=

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.

2. PaccMOTpeTh MIKaibl U3MEPUTEIBHBIX TPUOOPOB, OMIPEACIUTD IIEHY JIeTICHUS.

3. TIpoBepuTh ANEKTPUUECKYIO II€Mb, IIENb 3aMKHYTh M U3MEPUTH HAIpPSOHKEHUE Ha
y4acTke ABu cuily TOKa B IIeTH.

4. TlepexyTr0YUTh aMIIEpPMETP U3 MArUCTPAJIM B TY WA UHYIO BETBb U U3MEPUTH CUITY
TOKa B K&KJIOM PE3UCTOPE.

S. llpoBeputh COOTHOMIEHUS T pocy =1+ 12+ I3 1 Iy = Ipycq , CIETATD BBIBOJL.

6. Beruncauthk oOlee COMPOTUBICHUE MPOBOIHUKOB, COCIMHEHHBIX MapaiieibHO,
Pa3JIMYHBIMU CTIOCOOAMU:

Ugp 1 1 1 1 RiRoR3
= 22y—= —+ — +— =
R106m | " R205W Rl R2 R3 >, T.C RZgﬁm R1R2 + R2 R3 + R1R3 )
/. Bbraucnuts Hanpsokenue 1o ¢opmyne Up,eq =l Rzpw. CpaBHuth ero c
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MOKa3aHHEM BOJILTMETPA U CAEIaTh BHIBO/I.
8. Pe3ynbTarhl v13MepeHni U BBIYUCICHUHN 3anKcaTh B TAOIUILY.

ConporuBJjieHune Hanpsizkenue Cuia Toka
= |z |z & |8 2 | m < | «
e | < O = AR A RN A I I - BN
v I T ¢ | & |D|D|D| = s | == | =] &| =
@ @ @ Q — - —_ -
¥ | -

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

KOHTPOJIBHBIE BOITPOCBI:

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

2. N300pa3uTh ydacToK IEMU COMEPKAIIUNA JTaMIIbl, COCTMHEHHBIX MTapajlIeIbHO.
['ne mpuMeHsIOTCS TAKUE CXEMBI?

3. Bocemb pe3ucTOpOB COEAMHWIM MO JBa  TOCJIEIOBATEIIbHO B YETHIpE
napa’suiesibHbie BeTBU. HauepTuth cxemy coelMHeHHUs.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue nabvopamopnou paoomer: «Onpenenenue IAC U BHYTpPeHHero
CONPOTHUBJIEHUS UCTOYHUKA HATPSIKEHUSD.

Ilenv paoomer: Hayunthes onpenenars OJC U BHYTpEHHEE COIPOTUBIICHUE
HMCTOYHMKA TOKA.

Obopyoosanue: aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJICKTPUUYECKOM DHEPTUH,
peocTar, KIJIto4, COeIMHUTENIbHBIE TIPOBO/IA.
Pe3yabTarthi:

Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— TIK 11.6. 3amumares uHbopmanmuio B 0a3e AaHHBIX C HMCHOJIb30BAHUEM
TEXHOJIOTUHU 3aIUTH HHPOPMAIIHH;
Memanpeomemmbwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHuule:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, I[Py 09, ITPy 12.
Ilo oxonuanuu pabomovl obyuaroOwulicsi OO0JCeH YyMemb. COCTABISTH
ANIEKTPUUECKHE 1IeMH,  IUIAHUPOBATh W BBINOJHATH M3MEPEHHs]  Pa3TUYHBIMU
MU3MEPUTETbHBIMU npudopamMu (ammepmertp, BOJIETMETP), IIPOU3BOJIUTH
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MaTeMaTHYECKyl0  00paOOTKy  TMOJYyYEHHBIX  pe3yJbTaTOB  AKCIEPUMEHTa H
NOTPEIIHOCTEN H3MEpPEHUs;  pellarb 3aJayd Ha OIpPENEICHUE CUJbl TOKAa C
UCIIOJIb30BaHNEM 3aKOHOB OMa ISl ydacTKa e U IOJHOM LEIN.

Teopus

Bo3HMKHOBEHHE PAa3HOCTU MOTEHIMAJIOB Ha MOJIOCAX JHOOOr0 UCTOYHHMKA TOKA
ABJIIETCS PE3YyJbTATOM pa3leieHUss B HEM MOJOXKHUTEIBHBIX M OTPULIATEIbHBIX
3apsA0B.  OJTO  pa3felieHue MPOUCXOAWT Ojaromapss paboTe, COBEpIIaeMOit
CTOpOHHUMHU cwiaMd. CTOpOHHME CHJIBI — CHJIBL, JICUCTBYIOIIME MPOTUB
AIEKTPUYECKOr0 TMOJII M BBINOJHAIOIIME padOTy 3a CYET KaKOW-IIMOO 3HEpruw,
ITOJBEIEHHON U3BHE.

Benuunna, u3Mmepsiemass paboToOi, coBeplIaeMOW CTOPOHHHMH CHIIAMU TIpU
NEPEeMEIEHNN E€AMHULIBI TIOJIOKUTENBHOTO 3apsga BHYTPU HCTOYHHKA TOKa,
Ha3bIBACTCS JEKTPOABMKYLIEH cuiibl ncTouHuKa Toka (9J]C— ¢, B).

Eciu nens pa3omMkHyTa, TO paboTa CTOPOHHUX CHJI MPEBpaALIacTCs B
NOTCHUUAJIbHYIO JHEPrul0 HMCTOYHMKA Toka. Ilpu 3aMkHyTOM 1enu 3ta
NOTEHLMAIbHAsT 3HEPIUsl pacXoJyeTcs Ha paboTy MO NEPEeMEUICHUIO 3apsioB BO
BHEUIHEW 1Ilemu C CcompoTuBiIeHWEM R ¥ BO BHYTpEeHHEH dYacTh LENU C
COTIPOTUBIICHUEM I,

e =IR +1Ir,
T.€. € U I MOXHO OTIPEICIIUTH OTBITHBIM ITyTEM.

X0 PABOTHBI
1. CocTaBUTh IEKTPUUECKYIO LIEMb IO CXEME:

IIpogeccuonanono-opuenmuposanHuvle 3a0AHUA.

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

3. IIpoBeputh 11eMb, 3aMKHYTh KJIFOY, TOJB3YSICh PEOCTATOM, YCTAHOBUTH CUJTY TOKA,
COOTBETCTBYIOIIYIO) HECKOJBKUM JAEIEHUSAM IIKaIbl amrepMmerpa. CHATh NMOKa3aHUs
BOJIBTMETPA U amnepmeTpa. Pa3oMKHYTh LIE€TIb.

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

U

5. BBIUKCANMTE BHEITHUE COMPOTHBIIEHHE IIETH, UCITOIB3ys 3akoH Oma: R = T

6. PesynbraThl nu3mMepeHuil moacTaBuTh B ypaBHeHnue & =U + Ir, onpenenuts ¢ u I,
pelasi CUCTEMbl YPABHECHUM:

{EZU1+|1I’, c=Ux+12r, {i=U3+|3r,
=Ux+1lar; =Us+l3r; =Ur+ 11
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Up-Up _ Us-U,  _ Uj-Ug
li—1, = 1=l T ol-1y
g= -ttt g= = = =

li—1p l2—13 sl
/. Pa3oMKHYTh Lieb U W3MEPUTHh HanpskeHU€ Uguym HA 3aKUMMax HCTOYHUKA
ANEKTPUYECKON SJHEPTUH IPY PA30MKHYTON BHEIIHEW LIETIH.

8. Bce pe3ynpTaThl M3MEPEHHI U BEIYUCICHHUM 3aMKcaTh B TAOIUITY.
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9. CpaBHUTH pe3ynbTaThl H3MEPEHUHN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UTo Takoe BHEWIHSSA U BHYTPEHHSSI YaCTH Lienu? YKa3aTh HA PUCYHKE.
UYT0 Takoe CTOPOHHHE CHIIBI?
3. Ilouemy nmokazaHusi BOJIBTMETPA IPU PA30OMKHYTOM M 3aMKHYTOM KJIHOYE
pa3JInyuHbI?
UYro HazeiBaetcs IC?
UYTto Takoe BHYTPEHHEE U BHEIIHEE CONIPOTUBIICHUE LIEIN?

N =

ok

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pavomui: «OunpenesieHue TeMnepaTrypbl HUTH JIAMIIbI
HAKAJUBAHUS U MOIIIHOCTH, OTPeOJIsIeMOH JIAMIIOWD.

Ileny pabdompwr: wvccnenoBaThb 3aBUCUMOCTh MOLIHOCTH TOKa OT HANpsKEHUS U
Hay4YUTHCS ONPEETSATh TEMIEPATYPy HUTHU JaMITbl HAaKAJIMBAHUS .

Oobopyoosanue: JJIEKTPUYECKas JiaMIla, HWCTOYHHUK DJIEKTPUYECKOrO TOKa,
aMIepMeTp, BOJBTMETP, PEOCTAT TOJ3YHKOBBIA, KIIOY, COEIUHUTEIbHBIC
IIPOBOJIA.

PesyabTartsl:

Dopmupyemoie JnemMeHmbl IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).

— ITIK 11.6. 3ammmars wuHpOpMamuioo B 0a3e AaHHBIX C HCIOJIb30BAaHUEM
TEXHOJIOTUH 3aIIUTH HHPOPMAIIHH;
MemanpeomemHble:.
— MPIT 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
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— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIP6 06, ITP6 07, ITP6 10;

— [IPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuwanuu pabomol obyuarowulicss OO0JCeH yMemb. COCTABISTH
DIIEKTPUYECKHE IICTIH,IUNIAHUPOBATh W  BBIMONHITH OKCIEPUMEHTHI C IOMOIIBIO
Pa3IMYHBIX M3MEPUTEIBHBIX MPHUOOPOB (aMIlepMeTp, BOJBTMETP), MPOU3BOIUTH
MaTeMaTHYeCKyt0  00paOOTKy  TOJy4EeHHBIX  pe3ydbTaTOB  JIKCIEpUMEHTa W
IIOTPELTHOCTEMN.

Teopus

Jlamna HakanMBaHUS MPU BKIIOYEHHH pAOOTAET B IKCTPEMAIbHBIX YCIOBHSIX
IpPU TOKAX, KOTOPbIE MPEBBIIIAIOT HOMUHAIbHBIA, YTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTHU HaKajla U MPEXIEBPEMEHHOMY BBIXO/Y JIAMIIbI U3 CTPOsI, 0COOEHHO MPHU
MPEBBIIICHUSX HAIPSHKEHUS B TUTAIOLLEH CETH.

[Ipn npopomkuTeNbHON padOTEe JIaMIIbl HAaKaJWBaHUS €€ HUTh Hakaja O]
BO3JICHCTBUEM  BBICOKOW  TEeMIEpaTypbl HarpeBa IIOCTENIEHHO  HCIApseTcs,
YMEHBIIAsICh B JAUaMeTpe, pBercs (meperopaer). Uem Bhlllle TemrepaTypa HarpeBa
HUTH Hakana, TeM OoJblle cBeTa H3iydaeT jamna. [Ipy 3TOM HHTEHCHUBHEE
IPOTEKAaeT MPOLECC HCHAPEHUS HUTH, U COKPAILAETCsl CPOK CIYXObl JaMIIbl.
[IoaToMy M namMn HAakajdMBaHUs YCTAHABIMBAETCS Takas TeMIlepaTypa Hakaja
HUTH, TpU KOTOpOW obOecrneyuBaeTcss HEoOXOoAuMas CBETOOTAaya JIaMIbl MU
OIpe/iesICHHAas! POIOJIKUTEIBHOCTD €€ CITYXKOBI.

C TOYKM 3peHus KJIACCUYECKOW 3JIEKTPOHHON TeopuH JBa (pakTopa: 1) yuactue
AJIEKTPOHOB B XAOTUYECKOM JIBXKEHHMM (HApsAy C HaIpaBJIEHHBIM) U 2) HAJUYUE
COYIapEeHUI 2JIEKTPOTENl ¢ MOHAMHU KPUCTAINIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
ANEKTPUUECKOE COMTPOTUBIIEHHUE MTPOBOJIHUKA JIEKTpUYECKOMY TOKY. C yBeTuUeHuEM
TEMIIEpaTypbl BO3PACTa€T CKOPOCTh XAOTUYECKOrO JIBMJKEHMS, a TaKXKe YHUCIIO
COYIApeHHIl 3JEKTPOHOB, YTO JIOJDKHO NPHUBECTH K YBEIMYEHHUIO COMPOTHBIICHUS
IIPOBOJIHUKA. ODKCIIEPUMEHTAJIBHO YCTAHOBJIEHO, YTO JUISI METAJJIOB YBEJIWYEHUE
CONPOTHUBJIEHUS C TEMIIEPATYPON BBIPAXKAETCSI 3aBUCUMOCTBIO:

Rt = Ro(l + at)

rie Ry — conporuBieHue mnpoBoaHuka npu temmneparype 0 °C, R, —
COTIPOTHBIIEHUE MPOBOJHHUKA MPHU TeMIeparype t, o — TepMUUYECKHil KO3 (UIUEHT
CONPOTHUBJIECHUSI JAHHOTO METalla, OH MOKa3bIBa€T HAa KAKYK YacTb H3MEHSETCS

CONPOTHUBJIEHUE MTPOBOJAHMUKA MpU HAarpeBe ero Ha 1 °C. Y 4KhCThIX METAIJIOB MOPSAKA
0—3

rpa,qyc’y CIUIABOB MEHbIIE. Y BOJ'IB(l)paMa, M3 KOTOpPOro HM3TrOoTOBJICHA HHUTDH

y 31
rcciemyeMoit mamMnsl 4,8-1073 =

oc'
TemmnepaTypy packaJ€HHONW HUTH, MOXHO ompenenuTh no dopmyne T =
Rr —Ro y .
oR. + CCIM WU3BECTHBI eC CONPOTUBJICHHWE R, TpH OSTOH Temmeparype H
0

conportusieHue Hutu RO npu remneparype 0 °C:
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MomHOCT, TOKa — BEIMYHMHA, XapaKTEPHU3YIOMas, C KAaKOH CKOPOCTHIO
coBepiaercs paboTa Toka.

[Tpu 3aMBIKaHWUW SJEKTPHUECKOHN IIeTM Ha €€ Y4acTKe C COMpOTUBICHHEM R,
tokoM |, HanpsikenueM Ha koHnax U mpowmsBoauTcs pabota A

_ 2o U
A=I1Ut=I°Rt= - -

BennurHa, paBHass OTHOIIEHHIO pabOTHI TOKa KO BPEMEHH, 32 KOTOPOE OHa

COBEPIIIAETCS, HAa3BIBAETCS MOIIHOCTEIO P
A
p= =,

U 2
R °
3aBrcumMocTh P o1 U MOXKHO HCCIIEI0BATh DKCIIEPHUMEHTAIBHO.
Pa6ota snexkrpuueckoro Toka B CU Bepaxkaercs B IKOYIX (JIK), MOIIHOCTE

— B BarTax (BT).

CnenoBatensHo, P =1U = I°R =

X0 PABOTbDBI
1. CocTaBUTb NEKTPUUECKYIO LIEIb I10 CXEME:!

D& g

L

IIpogeccuonanvro-opuenmuposantule 3a0aHU.

2. PaccMOTpeTh MIKaibl U3BMEPUTEIBHBIX TPUOOPOB, OMIPEACIUTD IIEHY JICTICHUS.

3. IlpoBeputh 1€lIb, 3aMKHYTh KJIIOY, TOJB3YsACh pPEOCTATOM, YCTAaHOBUTH
HavMMeEHbIIIee 3HaUCHUE HarpskeHusl. CHATH MOKa3aHUs BOJBTMETPA U aMIIepMETpa.
Pa3zoMkHYTH 1IETIB.

4. TlocTeneHHO BBIBOJAS PEOCTaTa, CHATH HECKOJLKO pa3 MOKa3aHWsS amIepMerpa u
BOJILTMETPA.3HAYEHUSI CUJIBI TOKA BBIOMPAIOT TAKUMHU, MPU KOTOPBHIX HUTH JaMIIbl HE
CBETHUTCS, CBETUTCS] KPACHOBATHIM IIBETOM U CBETUTCSI C MAKCUMAJIBHOU SIPKOCTBIO.

5. Jlnst kaXk1oro 3HaueHUsI HAPSIKEHUS ONPECTUTh:

1) momHOCTEP = U, moTpebiisiemyto JaMIiou,

U
2) comporuBienne Ry = 7" HUTH Hakana,
. Rr —Ro
3) remneparypy e€ Hakaia T = Ry

rae Ro— conpoTuBiIeHNE HUTH JIaMITbI TPYU KOMHATHOM TEMIIEPATYPE;
0L — TEMIEPATyPHBIA K0P (ULUEHT cOnpoTHBIeHUs Bobhpama (a = 0,0048 K1),

B nepBoM ombiTe, KOr/a TOK B LIEMM MUHMMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TEMIIEpaTypy HUTU HaKajda MOXKHO CUMTaTh KOMHATHOW. Ilockoibky
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IIpM CBEYEHUHU JIaMIbl B TMOJHBIM Hakajl TeMIleparypa HUTHU OYE€Hb BbICOKA (~
2000°C), To myis NPUOIM3ZUTENIBHOTO TMOJICYeTa TEMIIEpaTypbl MOKHO MPHUHATH, YTO
BenuurMHa Ro W ecThb 3HAUYe€HHE COMNPOTUBICHUS HUTH Hakaia, KOTopoe Oyner
MOJIYYE€HO B MIEPBOM OIIBITE.

6. Pe3ynpTaThl ©3MEpEHUN U BBIUMCICHUN 3aHECTU B TaOJIMILY.

= = =

g = =S = =

< 3 = = ) = <
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7. I[TocTpouTs rpadyiky 3aBUCUMOCTH:

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

8. CpaBHUTH pe3yabTaThl H3MEPEHUH U CIIETIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
Uto Ha3bIBaIOT pabOTOM TOKA, MOLTHOCTHIO TOKA?
Kakumu criocobamMu MOKHO OIIPENETUTh MOIIHOCTh TOKa?
3. Kak orTpakaercss pocT Temmeparypbl HHTH Hakajga JIlaMIIbl Ha €€
CONIPOTHBJIEHUE U HA BBIJEISEMYIO B HEW MOIIHOCTh?
B xakue BHUIBI SHEPTHH MOKET MPEBPAIIATHCS AIEKTpUUECKask SHEPTrus?
Jlamnei, 200-BarTHass u 60 BaTTHas, paccuMTaHbl HA OJHO HaMpPsKEHHUE.
CornpoTuBiieHHE KaKO# JIaMITbl OOJIBIIIE i BO CKOJIBKO pa3?
6. Ot HarpeBaTeNbHOW CIUPAIM OTPE3au MOJOBUHY, Ipyra MOJIOBUHA OCTAIACh
BKJIIOUEHHOM B LENb. BO CKOJNBKO pa3 HM3MEHUTHCS BBIACISEMOE Ha HEH
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

N =

ok

JIABOPATOPHAS PABOTA Ne 9

Ha3zeanue naoopamopnoit pabomer: «A3yyeHue sIBJIeHHUS IJIEKTPOMATHUTHOM
HHIAYKITAW.
Ilenb pabomer: U3ydnuTh SIBJICHUE DJIEKTPOMATHUTHON UHIYKITUH.
Oobopyoosanue: TanbBaHOMETP, KaTYIIKa, COEAUHUTEIbHbBIE TPOBO/IA, MATHUT.
PesyabTarthl:
Dopmupyemoie InemMeHmal IIK (npogpeccuonanvno-opuenmupogannoe
cooepoicanue).
— TIK 11.6. 3ammmars uHpOpMamuioo B 0a3e AaHHBIX C HCIOJIb30BAaHUEM
TE€XHOJIOTUH 3allUThl UHPOPMAITUH;
MemanpeomemHuole:
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— MPII 01, MPIT 02, MPIT 03, MPII 04, MPII 05, MPII 18;

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obOyuarWUICA OOAMCEH YMemb: TPOBOJUTH
HaOIOICHUS TIJIAHUPOBATh U BBIMONHITH AKCIEPHUMEHTHI C TIOMOIIBIO Pa3IMYHBIX
npuOOpPOB, COCTABIIATH DJEKTPUUYECKHE IEMH, MPUMEHSATh MOTY4YCHHbIE 3HAHUS IO
¢busuke 17151 00BbSICHEHUS HA0II01aeMOe SABJICHUE 3JIEKTPOMATHUTHON MHAYKIIUU.

Teopus
B 1831 r. ®apazeit 00HapyXWJI, 4YTO B 3aMKHYTOM MPOBOJSIIEM KOHTYpPE MPHU
M3MEHEHUU MAarHUTHOTO MOJSi BO3HUKAET AJIEKTPUYECKUH TOK. DTOT TOK Ha3BaJH
WHIYKIMOHHBIM TOKOM. MHAYKIMOHHBIA TOK B KAaTyIIK€ H3 METaJUIMYECKON
IIPOBOJIOKY BO3HMKAET IIPU BJBUTAHUW MarHuTa BHYTPb KaTYIIKHU U IIPY BbIIBUTaHUN
MarHuTa M3 KaTymKd (pUcC. a), a TakKe NpU HM3MEHEHUU CHIIbI TOKa BO BTOPOMU
KaTyIlIKe, MarHUTHOE T0JI€ KOTOPOM MPOHU3BIBAET MEPBYIO KaTYLIKY (puc. 0).

a) 0)

SIBiIeHME BO3ZHMKHOBEHUS JJIEKTPUUECKOTO TOKA
B 3aMKHYTOM IIPOBOJMIIEM KOHTYpe MpPU M3MEHEHHMSAX MAarHUTHOIO IOJI,
IIPOHU3BIBAIOLIETO KOHTYP, HA3bIBACTCS 2/IeKMPOMASHUMHOU UHOYKYUEll.

[losiBeHHE DIEKTPUYECKOrO TOKA B 3aMKHYTOM KOHTYpE IPU H3MEHEHUAX
MAarHUTHOTO I10JI, IPOHU3BIBAIOLIEIO KOHTYpP, CBUIETEIBCTBYET O JECUCTBUM B
KOHTYpE CTOPOHHHUX CHJI HEIEKTPOCTATUYECKOW NPUPOABI WUIM O BO3HUKHOBEHHUU
OJ1C unayKunu.

KonnuecTBeHHOE ONMCAHUE SABIEHUS DJIEKTPOMArHUTHOM MHAYKIMU JACTCS HA
OCHOBE ycTaHOBJeHHs cBsizM Mexay DC MHAYKIMU U QU3NYECKOW BETUYMHOM,
HAa3bIBAEMOM MarHUTHBIM IIOTOKOM.

DKCHEepUMEHTaIbHOE HccienoBanue 3aBucuMoctd JIJC  uwHAyKIUMU OT
W3MEHEHHsT  MarHUTHOTO  IIOTOKAa  IPUBEJIO K  YCTAHOBJIIEHUIO  3aKOHA
ANEKTPOMArHuTHOM  mHAyKIuu: OJIC MHAYKIMU B  3aMKHYTOM  KOHTYypeE
[IPOIIOPLUOHAIBHA CKOPOCTH M3MEHEHUsS MAarHUTHOIO IIOTOKAa 4Yepe3 IOBEPXHOCTb,
OTPaHUYEHHYIO KOHTYPOM.
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XOJA PABOTHI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1.Cob6parth 1emnb Tak, Kak 3TO MOKa3aHO Ha PUCYHKE:

2. llepenBuras MarHuT 4epe3 MOJOCTh KATYIIKU, KaK MMOKa3aHO HA PUCYHKAX a) — I),
OTMETUTH B KAXKJOM CIIy4ae OTKJIIOHEHUE CTPEJIKH rallbBAHOMETPA.
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4. 3ambIKasi 1 pa3MbIKas 11eTh, OTMETUTh OTKJIIOHEHHE CTPEIIKH raIbBAHOMETDA.
5. CoOparts 1enb, 1300paxEHHYIO HA PUCYHKE.
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6. [lepenBuras KaTymKy 4Yepe3 MOJOCTh APYrod KaTyIIKH, OTMETUTh 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 paoomoer: «WU3ydyeHne 3aBHCHUMOCTH IepHOJA
KO0JIeOAHUI HUTSAHOT0 MASITHUKA OT JJIMHBI HUTH.

Ilenv padomer: N3y4nTh 3aBUCUMOCTD MEPHOJIa KOJICOAHUN HUTSHOIO MAasTHHKA OT
JUIMHBl HHUTH, HAYYUTHCA OIPEAENSTh YCKOPEHHE CBOOOJHOrO MAaJEHUsi C
MTOMOILbI0 MATEMATUYECKOTO MasiTHUKA.

Oobopyoosanue: MTATUB C AEp>KaTeleM, IIApUK, MOJBEIICHHbIM HA HUTH IJIMHOU
okoso 1 M, mpoOka, u3MepuTEeIbHAs JIGHTa WJIM METpoBas JIMHEHKa,
ITAHT€HUIUPKYJIb, CEKYHIOMED.

PesyabTarsbi:

Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvho-opuenmupoeanmnoe

cooepoicanue).

— TIK 11.6. 3amumares uHpopmanuioo B 0a3e AAHHBIX C MCHOJb30BAaHUEM

TE€XHOJIOTUH 3alIUThl UHPOPMAIUH;

Memanpeomemubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— IIP6 06, ITP6 07, T1P6 10;

— IIPy 07, ITPy 08, IIPy 09, ITPy 12.
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Ilo oxonuanuu pabomwvl obyuarowutics 00NdHCeH yMemyb: TIAHUPOBATH U
NPOBOJIUTh M3MEPEHHS  C TOMOIIBI0 PA3IUYHBIX HM3MEPUTENBHBIX PUOOPOB,
OOBSCHATH HaOMOJaeMble (PU3UYECKHE SIBJICHMS, MPOU3BOJUTH MAaTEMaTHYECKYIO
00pa0OTKy MOJYYEHHBIX PE3YyJbTATOB SKCIIEPUMEHTA M TMOTPEIIHOCTEH HU3MEPEeHHS;
(GbopMyIIMpOBATH MOHATHE KOJIEOATENHFHOTO JABMXKEHUSI U €r0 BUIOB; PEIllaTh 3a/la4 Ha
HaXOXKJIEHUE IMapaMeTPOB KOJeOATEITHHOTO IBUKEHHUS.

Teopusn
MaremMatnyeckuM  MasATHUKOM  Ha3bIBA€TCS  MaTe€pUalibHAsg  TOYKA,
MOJIBEIICHHAS! HA HEBECOMOW W HEPACTSHKUMOM HUTH. MOJEIBIO MOYKET CIYKHUTh
TSDKENBIN IAPUK, Pa3MeEPbl KOTOPOrO0 BEChbMa MaJjbl 10 CPABHEHUIO C JJIMHOM HUTH,
Ha KOTOPOW OH MOJIBEIIEH (HE CPaBHUMBI C PACCTOSIHUEM OT ILIEHTpa TSXKECTH O
TOYKH ITOJBECA).
Yuénpie ['amuiieit, Heroton, beccens u npyrue yCTaHOBWIM CIEAYIOLIHE
3aKOHBI KOJICOAHUSI MAaTEMAaTUYECKOTO MAasSTHUKA!

1. [lepuon xkosiebaHUs MATEMAaTHYECKOTO MAasTHUKA HE 3aBHUCUT OT MacChl
MasATHUKA U OT aMIUIATYbI, €CJIA YrOJl pa3Maxa He MpeBbIlIacT 6°.

2. Ilepuon konebaHusg MaTEMAaTHYECKOTO MAasTHHKA MPSMO MPOMOPIIMOHATICH
KBaJIpATHOMY KOPHIO M3 JUIMHBI MAasiTHUKa M OOpaTHO MPOIOPIHOHAIIECH
KBaIpaTHOMY KOPHIO U3 YCKOPEHHUS CBOOOIHOTO MaICHUSI.

Ha ocHoBaHuMu »THUX 3aKOHOB MOXKHO HamucaTh (opMyny s mepuoia

KOJIEOaHMIt: T=2n \g )

X0 PABOTBHBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUSL:
1. PaccMOTpeTh MIKAJIbI H3MEPUTEBHBIX PUOOPOB, OMPEICTUTH LICHY JCICHHUS.
2. [locTaBuTh MITATUB Ha Kpail cToOJA.
3. 3axxaTh HUTHb MasITHUKA 3a CBOOOJIHBIN KOHEIl MEXIy JABYMs IOJIOBUHKaAMU
pe3aHoi MpoOKH B JAepKaTelie MTaTHBa.
4. VIamepuTh Npu TOMOINU INTAHTCHIUPKYJSA IUAMETp IIapuKa, HAWTU paguyc
mapuka rI.
5. Usmeputh anuHy HUTHlo, HAWTH JUIMHY MasSTHUKA (IJIMHA MAsSTHUKA CUATACTCS OT
HIDKHETO Kpasi MPOOKHU JI0 IIEHTPa TSXKECTH I1aprKa)
= lo+r.
6. OTKJIOHUTH IIapUK HA HEOOJIbIION yroi, He Oosnbiie 10°, 1 OTIYCTUTb.
7. Ilo cekyHmomepy ONpeneauTh BpeMs, 3a KOTOPOE MAsTHUK COBEPIIUI N MOJHBIX
konebanuii (Hanpumep, 100 konebaHmit).
8. BeruuciuTh nepuo 1 MoaHoTo Kojie0baHus MasiTHUKA 1o hopmyJie:
t

T=".

9. Berunciuth yCKOpeHue CBOOOHOTO MaAeHus, 1o hopmylie:
4 ?l

g =

TZ
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10. TIoBTOpUTH OMBIT IBa pa3a MPU PA3TUIHBIX JTJTNHAX MAsTHUKA.

11. M3 Bcex HaiiJICHHBIX 3HAYEHUN YCKOpPEHHUsI CBOOOJHOTO MaJCHUS BBIYUCIUTH
CpeaHee 3HaUYCHHE.

12. CpaBHUTH HalJICHHOE 3HAYEHHE YCKOPEHUsI CBOOOIHOTO MaJACHUS ¢ TAOTUYHBIM U
OTPEICIUTh OTHOCUTENIbHYIO TIOTPEUTHOCTh U3MEPEHUS 110 (popMmyIie:

|g_gma6ﬂ|
= - 100%
gmaﬁﬂ
13. Pe3ynbTarhl H3MEPEHUN U BBIUUCIICHHUH 3aMicaTh B TAOJIHUILY.
i o o
= = t
= S )
= - = S = S
. — = = = =
= = s o ° =IR=) L S
« & v = o | € =S = =
& S = o 2ol o = v O = <
= — = 2= A | B a - - =
S| E| & x| Ex=| 3= 9 gz @ o = 3
< S = =
< | B = | S S = 85| EE|E = S = g 2
= = | = EZ| EZS| = | 5 & =z EYL | F =& =
- o < < ] [} < @ = Qo= L = E
= =~ = = = o = = 9 e o H o o = 5B o o< S & .
S| 5|E E 25|25 55| F3=|BEz: g2%3 EES
Z |~ || = S R EZE | A E| O AED | =B QL

14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CAENIATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Takoe MexaHWYeCKUE KojeOaHus?
2. Uto Ha3bIBAIOT aMIUTUTY0M Konebanuii? [lokazats €€ Ha puUCyHKe.
3. Ilokazatp Ha pHUCYHKE BHIbl MAasATHUKOB, 3alucaTh (OPMYJIbI, KOTOPHIM
pPacCUUTHIBAIOT MEPUO]I KOIEOaHUH 3TUX MASTHUKOB.
4. Kakue koyie0aHus Ha3bIBAlOT CBOOOJHBIMU M BbIHYKIeHHbIMHU? IlpuBectn
MPUMEpHI.
5. Kakue xoneOaHusi Ha3bpIBalOTCA 3aTyXaloOMMU W He3aryxaromumu. [louemy
Kojebanus 3atyxarr? M300pa3uTh Ha pPHUCYHKE TrpaduKd 3aTyXarolnmx |
He3aTyXaruux KojaeoaHuu.

JIABOPATOPHASA PABOTA Nell

Ha3zeanue nadopamopnoit pavomui: «A3ydyenne uaTepdepeHIIun CBETA.

Hens pabomet: v3yuuTh UHTEPPEPESHITUIO CBETA.

Obopyoosanue: MBbUIbHBINA pacTBOp, MPOBOJIOYHAS pAMKa, SJIEKTpUUECKas JTaMIIOYKa,
HWCTOYHMK DJICKTPUUYECKON DHEPrUu sl MUTAHUS JaMIIOYKH, COSTUHUTEIbHbBIC
MPOBO/JIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIIIACTUHBI, KOMITAKT-IHCK.

PesyabTarsl:

Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepiicanue).
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— [IK 11.6. 3ammmares uHpopManuio B 0a3e AaHHBIX C HUCIOJIb30BAHUEM
TEXHOJIOTMH 3alUThl UHPOPMaLUY;
MemanpeomenHule:
— MPII 01, MPIT 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.
— [IPO 06, ITP6 07, ITP6 10;
— [Py 07, ITPy 08, ITPy 09, ITPy 12.
Ilo  okonuanuu pabomvl obyuarowutics O0adCeH yMemb: TPOBOIAUTH
HAOIIO/ICHUS], TUIAHUPOBATh U BBIMOJIHATH SKCIEPUMEHTHI, OOBSICHATH HAOII0aeMOe
ABIIeHUE (MHTEepPEPEHIIMOHHAS KApTUHA);

Teopus

WUnTtepdepeniuss — sBIEHHE XapaKTepHOE [UIsl BOJIH JHOOOW MPHUPOBL:
MEXaHUYECKUX, JIEKTPOMArHUTHBIX.

WuTepdepeniius BoIH — CIOKEHUE B MPOCTPAHCTBE ABYX (MM HECKOJIBKHUX)
BOJIH, IIpY KOTOPOM B Pa3HbIX €ro TOYKaxX IOJIy4aeTcs YCUJICHHE WM OcllalJieHne
PE3YJIbTUPYIOLIEH BOJHBL.

Jnst oOpazoBaHMsl yCTOWYMBOM HMHTEP(EPEHUIMOHHOW KapTHUHBI HEOOXOIMMBI
KOTEpEHTHbIE (COIVIACOBAHHBIE) HMCTOYHUKH BOJH. KOTrepeHTHhIMU Ha3bIBAIOTCA
BOJIHBI, UMEIOIIIME OJJMHAKOBYIO YaCTOTY M IMOCTOSTHHYIO Pa3HOCTh (as3.

WNuTepdepenHnueii cBeTa HA3bIBAlOT NPOCTPAHCTBEHHOE IepepaclpeielieHue
CBETOBOT'O MOTOKA MPH HAJIOKEHUH JABYX (MJIM HECKOJBKHX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B pe€3yJbTaT€ 4YEro B OJHUX MECTaX BO3HHUKAIOT MAKCUMYMBbI, & B JPYIHX
MUHUMYMbl THTEHCUBHOCTH (MHTEp(PEPEHIMOHHAS KAPTHHA).

Hnrtepdepeniueit csera OOBSICHACTCS gfé,
OKpPacKa MbBUIbHBIX IIy3bIPEH M  TOHKHX \
MAacCISIHBIX ITUIEHOK Ha BOJE, XOTS MBUIBHBIA
pacTBOp U Maciio OECIBETHBHI. N 2

CaeToBbIE BOJIHBI YaCTUYHO \ | A
OTpa)xaroTcs OT MOBEPXHOCTH TOHKOM MIIEHKH, /
YaCTUYHO NPOXOAAT B Hee. Ha BTopoi rpanune /
IJIEHKA  BHOBb  MPOUCXOJUT  YACTHYHOE o
OTpa’keHNE BOJHEL n ‘* d

CBeToOBbIE BOJIHBI, OTPAXXEHHBIE ABYMS
MOBEPXHOCTAMU TOHKOW TUIEHKH, PACHpOCTPAHSIOTCS B OAHOM HANpaBJICHHH, HO
MPOXOJST pa3Hble MyTH.

L

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

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

[Iupuna wuHTEpHEPEHIIMOHHOM TOJIOCHI BBIPA3UTCS COOTHOIIICHHUEM: AX:EZ,

d

JJINHa CBETOBOM BOJIHBI: A= EAX , HUCJIO IIOJIOC N, KOTOPBLIC MBI YBUJIHM,

OIPEAEIIACTCS CTEIEHbI0O MOHOXPOMATUHIHOCTUA/AL: N = A/AN

Korma BeImomHsAETCS yCIOBHE MAaKCUMYyMa JIJIsl OHOW JUTMHBI CBETOBOM BOJIHBI,
TO OHO HE BBHITIOJHSACTCS s Apyrux BojH. [loaToMy ocBeméHHass OeabIM CBETOM
TOHKass IIBETHAs TMpo3padHas IUICHKAa KaXETCsd  OKpalleHHOW. SIBieHme
uHTephEpPEHIIMM B TOHKUX IUICHKAX NPUMEHSETCS i1 KOHTPOJISI KadecTBa
00pabOTKM MOBEPXHOCTEH, JIsl MPOCBETICHUS ONITHKHU.

WNuTtepbepeHimonHas KapTUHA — PETyJsIpHOE depeaoBaHue obacTei
MOBBIIIEHHOW Y MIOHW>KEHHOW MHTEHCUBHOCTH CBETA.

WNuTtepdepeniuss cBera — MPOCTPAHCTBEHHOE IMEpepaclpe/ieieHue YHEPruu
CBETOBOTO H3IIyYCHHs] TPU HAJIOKEHUHM JIBYX WJIM HECKOJIBKUX CBETOBBIX BOJIH.
CrnenoBaTenbHO, B SIBJCHUSX WHTEpPEpeHINH U Audpakiud cBeTa coOJro/aeTcs
3aKOH COXpaHEeHus sHepruu. B oOmactu uHTEpdEepeHInu CBETOBAs YHEPTHUSl TOJIBKO
nepepacnpesiensieTcsi, He NpeBpailasch B Apyrue BUAbI dHepruu. Bospacranue
DHEPTUM B HEKOTOPBIX TOYKAX HWHTEPPEPEHIIMOHHOW KapTHUHBI OTHOCUTEIHHO
CyMMapHOW CBETOBOW SHEPTHH KOMIICHCUPYETCS YMEHBIIICHUEM €€ B APYTHX TOUYKAX
(cyMMapHasi CBETOBasi SHEPTHUSI — 3TO CBETOBAs DHEPTHUS JIBYX CBETOBBIX ITyYKOB OT
HE3aBHUCHUMBIX HCTOYHHKOB).

CBeTsible TIOJIOCKM COOTBETCTBYIOT MAaKCHMyMaM JSHEPIHH, TEMHBIE —
MUHHAMYMaM.

X0 PABOTBHBI
IIpogeccuonanvro-opuenmupogantule 3a0aHU.
1. ITposectu OIIBIT 1:
1) onyCTUTh NPOBOJIOYHYIO PAMKY B MBUIIbHBIN PacTBOD;
2) npoHabIt01aTh U 3apUCOBATh UHTEPPEPEHIIMOHHYIO KAPTUHY B MBUIBHOU TIJICHKE
(TIpu OCBEIIEHUY TUICHKU OEJIbIM CBETOM (OT OKHA WJIH JIAMITbI) BO3HUKAET
OKpallluBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHI 1IBET, BHU3Y — B KPACHBIN IBET);
3) caenaTh BBIBOJ.
2. ITposectu OIIBIT 2:
1) ¢ TOMOIIBIO CTEKISTHHOM TPYOKH BBITYTh MBUTBHBIN Ty3bIPb;
2) npoHabmoAaTh 3a HUM (IIPU OCBEHICHUH €ro OenbiM CBETOM HAOII0Ja0T
oOpa3oBaHHE IIBETHBIX HWHTEP(PEPEHIIMOHHBIX KOJIEI; IO Mepe yMEHbBIICHUS
TOJIITUHBI TUICHKH KOJIbIIa, PACIIUPSSACH, TIEPEMEIIAOTCS BHU3);
3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY,
4) cnenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmiaTenpbHO MPOTEPETh CTEKISHHBIE TUIACTMHKH, CJIOXHTh X BMECTE M CXKaTh
najbllaMu;
2) mpoHaOmofaTh UHTEPHEPEHIIMOHHYIO KapTUHY (M3-32 HEWJACATbHOCTH (POPMBI

COTIPUKACAIOLIUXCS TOBEPXHOCTEH MeXay IUIaCTUHKaMH oOpa3yloTcs TOHYaMIIMe
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BO3/IYIIHBIE IMyCTOTHI, JAIOIIUE APKUE PaayKHbIE KOJbIIEOOpa3HbIE WM 3aMKHYThIE
HeTpaBWIbHOW (OPMBI TOJIOCH; MPU W3MEHEHUH CHJIBI, C)KUMAIOIIEH IIACTUHKHY,
pacrioyio)keHue W (opMa TOJOC H3MEHSIOTCS Kak B OTPaKEHHOM, Tak M B
MPOXOJISIIEM CBETE);

3) 3apucoBaTh yBHJICHHbIC KAPTUHKH,

4) cnenatb BBIBOJ.

4. TIposectu OIIBIT 4:

1) mONOXUTH TOPU3OHTATILHO HA YPOBHE IJ1a3 KOMITAKT-TUCK;

2) mpoHabo1aTh HHTEP(HEPEHIIMOHHYIO KapTUHY;

3) onmcath uHTEP(HEPEHIIMOHHYIO KapTUHY,

4) cnenaTh BBIBOJ.

5. CpaBHUTH pe3ynbTATHI OINBITOB U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
Uro Ha3biBaeTcs uHTEp(depenmeit ceera?
Kaxoe ycinoBue HeoOxonumo A untepdepeHium ceera’?
3. Kakoit Bum wumeer uHTepdEpeHIIMOHHAS KapTWHA B CIlyda€ MOHO-
XpPOMaTH4YECKOTro cBeTa?
Kax onpenensieTcst AyinHa CBETOBOM BOJIHBI IPU UHTEp(depeHIuu cBeTa’?
[ToueMy MBUIBHBIE TY3bIPH UMEIOT PATYKHYIO OKPACKY?

N =

o b

JIABOPATOPHAS PABOTA Nel2

Ha3zeanue naoopamopnuoii pabomer: «A3ydyenune 1uppaKkumu cBeTa.
Ilens pabomot: n3yunTh AUGPaKIIUU CBETA U ONPECIUTD JJIUHY CBETOBOM BOJIHBI.
Oobopyoosanue. npudOp AJisl ONIPEACIICHUS JJIMHBI CBETOBOM BOJIHBI, MOJCTABKA JJIs
npubopa, AUPpaKIMOHHAS PEMIETKA, MCTOYHHUK CBET (JIAMIIOYKa C MPSIMOU
HUTBIO HAaKajla B MaTPOHE).
PesyabTarsbi:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe
cooepoicanue).
— TIK 11.6. 3ammmars wuHpOpMaIuio B 0a3e AaHHBIX C HCIIOJIb30BaHUEM
TEXHOJIOTUHU 3aIIUTH HHPOPMAIIHH;
Memanpeomemmbwle:
— MPIT 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:
— TIPG 06, ITP6 07, I1P6 10;
— 1Py 07, IIPy 08, ITPy 09, 1Py 12.
Ilo  oxonuanuu pabomwvl obOyuarowulics OO0NdHCEeH YMemb. TPOBOJIUTH
HaOIIOCHNS, TUTAHUPOBATh U MPOBOANTHh M3MEPEHUS PA3TUYHBIMU HU3MEPUTEITbHBIMU
npuOopaMu; TPUMEHATHh TOJYyYCHHBbIC 3HAaHUSA 10 (u3uKe g OOBICHEHUS
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HAOJII0JaeMOT0  SIBJICHUS, AHAJIM3MPOBATh COCTaB AJIEKTPOMArHUTHBIXHU3ITyYCHUH;
NPOU3BOIUTH MATEMATUYECKYIO 00paOOTKY MOITYYEHHBIX PE3YJIbTaTOB SKCIIEPUMEHTA.

Teopusa

Judpakauss —  sABIEHUE OTKJIOHEHHMS BOJHBI OT  MPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs] IPU MPOXOKJIECHUU Yepe3 MaJlble OTBEPCTHSI M OTMOaHUM BOJIHOM
MaJIbIX MpensaTcTBUi. Pa3smepsl mpenarcTBuil (OTBEpCTUI) AOKHBI OBITh MEHBILE
WIH COM3MEPUMBI C JJIMHOW BONHBI. CyIIECTBOBAaHHME ATOTO SIBJICHHS (AH(PpPaKIINN)
OrpaHUYMBAET O0JIACTh MPUMEHEHUSI 3aKOHOB T'€OMETPUUYECKON ONTUKH U SIBISETCS
MIPUYHHON MTpeiesia pa3pelaronieil CHoCOOHOCTH ONTHYECKUX MPUOOPOB.

Hudpakiuss oObICHAETCS TeM, YTO CBETOBBIE BOJHBI, TNPUXOJAIINE B
pe3ynbTaTe OTKJIOHEHUS W3 PAa3HbIX TOYEK OTBEPCTHS B OJHY TOUKY Ha 3KpaHe,
UHTEP(PEPUPYIOT MEXKTY COOOH.

Judpakiuss cBeTa HUCHOJB3YETCSI B CIEKTPaIbHbBIX HpI/I60an OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBJISIETCS NU(PpaKIIMOHHAS pEelIeTKa.

JudpakroHHas pelieTka — ONTHYECKUd mpudop,

IPENCTABISAIOMNI COO0M IEPUOIUYECKYIO CTPYKTYPy H3 — »= ﬁ
60.TH)H10FO qucia perHHpHO paCHOHOXeHHBIX 3JIEMCHTOB, L I;:

/'

f //f

Ha KOTOPBIX IIPOUCXOOUT zm@pamum CBCTa. HCpI/IOI[ ’

PEUIETKN — WITPUXM C OMPEETEHHBIM U MOCTOSHHBIM JUI1
o o — a.:f-\)':;'( c
TAHHOU Tu(paKkIMOHHON peleTKH npoduiem

MOBTOPSIIOTCS Yepe3 0JIMHAKOBBIN MPoMeKyToK d.

CnocoOGHOCTh TU(PPAKIIMOHHONW PEHIeTKH pacKiiaJblBaTh MaJalolluii Ha Hee
My4éK CBeTa 1O JJIMHAM BOJIH SIBIIICTCS €€ OCHOBHBIM CBOWCTBOM. Paszmmuaror
OTpakaTeIbHBIC U TTPO3paYHbIC TU(PPAKITMOHHBIC PEIICTKH.

[TapannensHbie Ty4H, UAYIIME OT KPaeB COCEIHUX IIENEH, UMEIOT Pa3HOCTh
xoma A= d-sinp, tme d — TmOCTOSIHHAsT PEMIETKH — PACCTOSHUE MEXIy
COOTBETCTBYIOIIUMH KpasiMU COCETHHX IIENeH, Ha3bIBAEMOE TIEPUOOM PEIIETKU, () —
YTOJI OTKJIOHEHUSI CBETOBBIX JIyuel OT MEPICHIUKYISpa K TUIOCKOCTH PEIIETKH.

[Ipu pasHocTH XOja, paBHOW I€IOMYy 4YHCITY JIUH BOMH d-sing = k-A,
HaOrogaeTCst MHTEPPEPEHIIMOHHBIA MAaKCUMYM JJISI TAHHOMW JIJTMHBI BOJIHBI. Y CIIOBUE

= l ‘-&p 5 ;
JKpan

UHTEePHEPEHITMOHHOTO MAaKCUMyMa BBITIOHSICTCS ISl KaXXIOW JUTMHBI BOJIHBI TIPH
CBOEM 3HaYeHUU JUGPAKIIUOHHOTO yIJia O.
VYcnoBrue BO3HUKHOBEHHSI MAKCUMyMa MOXHO 3anucaTh uHaue: nid =d sin @,
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rae d — mepuon AUQPPAKIMOHHOW  PEHISTKH;@ — YIOJ, MOJ KOTOPBIM BHUICH
CBETOBOM MakCHUMYM (YroJ1 TU(PPaKIIH ).

Tax kak yriel Tudpakiium, Kak IpaBUiio, Majbl, TO JJIs HIX MOKHO MPUHSTH

: a a

sing = tgp, atgy = |, nosromyns. = d; (B JaHHOH pabote 3Ty hopmyiry
WCITOJTB3YIOT /TSI BBIYUCIICHUS IJTMHBI CBETOBOM BOJTHBI).

[TomoxeHne  CBETOBBIX  MAaKCUMyMOB  3aBHCHUT OT  JIJIMHBI  BOJIHBI
MOHOXPOMATHYECKOTO CBETA: YeM OOJIBINE JJIMHA BOJHBI, TEM JAJIBIIE MAaKCUMYM OT

HYJIEBOTO.
I[Ipu npoxoxaenun 4epe3  audpakiuoHHywo |l
X
peIIeTKy IMy4oK OEloro CBeTa pasjiaraeTcsi B CIIEKTP. N 0 P
o o o axpad
benerii cBer mo coctaBy — CJHOXHBIA. HyneBoit

MaKCUMyM I Hero — Oernas Mojioca, a MaKCUMYMBI
BBICIIMX TMOPSIKOB MPEACTABISAIOT co00il Habop cemu
LIBETHBIX II0JIOC, COBOKYINHOCTb KOTOPBIX Ha3bIBAIOT
CIIEKTPOM

JudpakimonHas pemieTka
cootBercTBeHHO I; 1, ... mopsiaka.

VYron nudpakuuu umeeT HaubOoIbIlIee 3HAUEHHUE JIJIl KPAaCHOIO CBETA, TAK Kak
JUTMHA BOJHBI KPACHOTO CBETa OO0JIbIIE BCEX OCTANBHBIX B 00JACTH BUAMMOIO CBETA.
Hanmenbiuee 3HaueHne yria gudpakiuuu Juisi puoJIeTOBOTO CBETA.

[TonyunTts AMGPAKUUOHHBIN CHEKTP MOXKHO,
UCIOJNB3YSl MpUOOp JUId  ONpEAENICHUS  JUIMHBI
cBeToBO# BosHbI. [Ipubop cocrtout u3 Gpycka 1 co
mkanoil. BHu3y Opycka ykpermiieH ctepxkenb 2. Ero
BCTaBJIAIOT B OTBEPCTUE MOJCTABKU OT MOABEMHOIO
CTOJIMKA. BpyCOK 3aKpersIroT Mo pasHbIMH yIJIAMU
c momomiplo BuHTa 3. Brmomb Opycka B OOKOBBIX
rnazax €ro MOXET NepeMellaTbcsl MOJM3YHOK 4 c
skpaHoM 5. K koHIly Opycka mpuKperieHa paMka 6,
B KOTOPYIO BCTABJISIIOT AU(PAKLIUOHHYIO PEIIETKY.

Puc. 1

X0 PABOTHBI
IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:
1. PaccmoTpeTh HIKajbl H3MEPUTENbHBIX TPUOOPOB, ONPEASIUTh LIEHY JeJICHUS.
2. CobpaTh yCTaHOBKY, H300paXE€HHYIO Ha pUCyHKe 1.
3. YcTaHOBUTH HA AEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKIIFOUUTH €€.
4. CMoTps uepe3 Iu(PaKUMOHHYIO PEIIeTKYy, HAlpaBUTh MPUOOp Ha JaMIy Tak,
4YTOOBI Uepe3 OKHO 3KpaHa npudopa Oblla BUAHA HUTH JIAMIIBI.
5. DOkpan npubopa yYCTAaHOBHUTh Ha BO3MOXXHO OOJIbIIEM pPAcCCTOSSHUM OT
IU(GPaKIMOHHOMN PEeIIeTKU U MOJYyYUTh Ha HEM YeTKoe nu3obpaxenue crektpos | u 1l
MOPSIIKOB.
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6. IIponabmonaTs 06pa3oBaBIIKecs Ha YEPHOM KpaHe NudpaKkInOHHbIE CIEKTPHI [ 1
II nopsinka, rae O6auxke K eI pacnojiararoTcsi GuoJIeTOBbIE JIy4H, a Aajblie OT Heé
KpacHbIE.

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

8. Onpenenuth paccrosHue oT HysneBoro aenenus (0) mkambl KpaHa A0 CepearHbI
(10JIETOBOM MOJIOCH KaK CJEeBa «dy», TaK U CIpaBa «dn» Ui CEKTpoB | mopsaka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTD CPEHEE 3HAUCHHE dcp.

9. Takue xe HM3MEpPEHHs BBINOJHUTH W JJI1 KPAaCHBIX MOJOC IU(PAKIMOHHOTO
CIEKTpa.

10. Beraucnauth JUMHY BOJHBI (PrOJETOBOTO cBeTa aisi crekTpoB | u Il mopsakos,
JUTMHY BOJIHBI KpacHoro cBeta | u |l mopsinkoB mo popmyre

I=d—
nb’

11. Pe3ynbTarhl H3MEPEHUN U BRIYUCIICHUH 3aMicaTh B TAOJIHUILY.
= Buaumsbie Buaumbie JIlnnHa cBeTOBOM
=]
E S rPaHUUbI CIIEKTPA rPaHUIbI BOJIHBI
S c = (puosieroBoro CIIeKTpa

= E s = 8 cBeTa KPacCHOI0 cBeTa

= = S

2| S 3| ¥ =z & . -
=9 e o > - > - < <=

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

o | E O | 9@ | 2 E X = 2 S = = S S = =

~1Z5|8 888 |& |S |8 |&|S .8 |88 g%
X% |2 | B % S s | § 2 S g | 3 = 3 S
=0 | =R 5 & g = E g g 4 E g_'a = g 5 E
== | & | o&E s | @ 2 92 2|23z SER=CEE-
) S S 0 = = | & = = | = | &=z = 4 2 4
EalE a3 3 QMmO [3) o Mme | TRl E =

12. CpaBHUTH pe3yabTaThl U3BMEPEHHUN U CAETATh BHIBOJ.

KOHTPOJIBHBIE BOITIPOCHI:
1. Yrto HazpiBaroT qudpakuueii ceera?
2. Uto npenctaBistoT coboit mudpakmus Openens u audpaknus Opaynrodepa?
3. [louemy HyneBoW MakcuMyM AHGPPAKIIMOHHOTO CIIEKTpa Oenoro cBera — Oenas
0JIOCA, @ MAKCUMYM BBICIINX MOPSIIKOB — HA0OP IBETHBIX MOJOC?
4. TloueMy MakCHMyMBbI pAacCIOJararOTCs KakK ClieBa, TaK M CIOpaBa OT HYJIEBOTO
Makcumyma?

1. INPAKTUYECKUE PABOTbBI

IMPAKTUYECKASA PABOTA Nel
Haszeanue npaxmuueckoii pabompl: «EMKOCTHOE CONPOTHBICHHE B IIENH
NepeMEeHHOr0 TOKAa.
Ilenwv pabompr: 03HaKOMUTHCS € pabOTOM KOHAEHCATOPA B LIENU IEPEMEHHOTO TOKA,
ONPENEIUTh NapaMeTPhI LIETH EPEMEHHOT0 TOKA, COJIeprKallleld KOHIEHCATOP;
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Pesyabrartsl:
Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opuenmupoganmnoe
cooepoicanue).
— ITIK 11.6. 3ammmare uHopMamnuioo B 0a3e JaHHBIX C HCIIOJIb30BaHUEM
TEXHOJIOTUHU 3aIUTH HHPOPMAIINH;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;
npeomemHule:.
— TIP6 06, ITP6 07, TIP6 10;
— TPy 07, ITPy 09, ITPy 12.
Ilo oxonuanuu pabomsi 00OyHUarOWULICS O0NHCEH YMemb: YUTATh SICKTPUICCKUE
LEIH, NPOU3BOJIUTH pacyeT MapaMeTPOB AJIEKTPUUECKOHIENU IMEPEMEHHOIO
TOKA,IPUMEHSThH MMOJTYYEHHBIC 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBIICHHUS .

Teopusa
B onexTpuueckord Lenu KOHJACHCATOp SBJISIETCS HAKOIMTEIIEM JHEpPruu
3neKTpuyeckoro noys. IIpu MOCTOSIHHOM TPUIIOKEHHOM HANpPSKEHUU TOK 4epe3
KOHJIEHCATOp OTCYTCTBYEeT. [lepeMEHHBII TOK NPOTEKAaeT dYepe3 KOHIEHCATOP.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  HW3MEHEHUSA  AJIECKTPUUYECKOTO
HaNpsDKEHUS Ha IUIACTUHAX KOHAEHCATOpa.

dT
i =Cr—=,
¢ d
riae C - eMKOCTh KOHJIEHCATOpa.
[Tpu Uc = Umsinmt MOJTyYUM:

o = Uy L sin @t = @CU - sin (w0 +90°)
dt

U U_1_y
L T wC — PEaKTHUBHOE COMPOTUBIICHUE KOHJEHCATOPA.

CpaBHuBast (GopMyJibl JJisl TOKA U HAIPSKEHUSI HA KOHAEHCATOPE, BUIUM, YTO
TOK OIlepexaeT HanpspkeHue o ¢gase Ha yros 90°.

PeakTuBHass MomHOCTh KOHAeHcaTopa, paBHas Qc = Uc-1 (Bap) maer Ha

CO3aaHHC JJICKTPHUYCCKOT'O IT10JIA.

XOJA PABOTHBI
1. Ucnonb3yss NMpUBEICHHYIO CXEMy U JaHHbIE W3 TaOJUIBl MPOM3BECTH pPacyeT
HEHU3BECTHBIX BEJINYMH.

Hcxonnbie jaHHBIC:
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Bap | R, l,| Bap | R, I, |Bap| R, l,| Bap | R, I, | Bap | R, 1,

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

[lens moakIIOYEHA K UICTOYHUKY TIEPEMEHHOTO TOKa C Hanpsaxycenuem U =
127 B u uacmomoii 50 I'y.
lIpogpeccuonanvro-opuenmupoganmvie 3a0aHUA.

2. OHpGIIeJII/ITI) ITIOJIHOC COIIPOTHUBJIICHHUC LCIIN Z(BBIpEBI/ITB HCIIOJIB3Ys 3aKOH Oma:

_ U
I=2).

3. PaccuurtaTh peakTUBHOE

).

CONPOTHUBIICHUE X(

4. Haiftu eMKOCTh KOHIeHCcaTopa u3 Gopmyibl Xc=

1

5. Onpenenirs akTUBHYIO MOITHOCTE P o popmyne: P= I°R.

6. BEUMCINTE peakTHBHYIO MOIIHOCTE Q, Mcronb3ys gpopmyiy Q = 12Xc.

7. OnpenenuTh MOJHYI MOITHOCTE S 1o (hopMmyie:

8. Haiitn ko pumment momHocTH 1ienu no popmyiie: :
9. Ompenenuth yron @ (Mo Tabnuile WM HA KaTbKYJIATOPE), YYUTHIBAas 3HAUCHHE
MOJYYEHHOE B 1. 8.
10. Pe3ynbTarhl BEIYHCICHUN 3aMcaTh B TAOJUILY.

(BBIpA3HUTH

27-f-C°

u3

(bopMybL:

Ne
Bapuan
Ta

N3BecTHBIE

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

11. Cnoenatb BBIBOJI.

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

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCS KOHJIEHCATOPOM?

3. Kak HailTh peakTUBHOE CONPOTUBIICHUE KOHAEHCATOpa?
4. KakoBO Ha3HaY€HHUE KOHAEHCATOPA B IIEMHU MTEPEMEHHOT0 TOKa
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IHPAKTHYECKASA PABOTA Ne2

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

Ilenv padomwvr:  03HaKOMUTBCA C pabOTONW KaTyIIKM WHAYKTHUBHOCTHM B LEIHU
IEPEMEHHOT0 TOKa, HAYYUTHCS OIpPENEIATh HapaMeTpbl IEKTPUUECKON LeTH
IEPEMEHHOT0 TOKa, COAEpIKaIlel KaTylKy HHAYKTUBHOCTH.

Pesyabrartsi:

Dopmupyemoie J/1eMeHn bl IIK (npogpeccuonanvro-opuenmupogannoe

cooepoicanue).

— IIK 11.6. 3ammmare uHbopManuio B 0aze JaHHBIX C HCIOJb30BaHHEM
TEXHOJIOTMH 3alUThl UHOPMALUY;
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:
— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 09, ITPy 12.
1lo oxonuanuu pabomsi 00Oy4aOWULICS 00NHCEH YMEMb: YATATh SIEKTPUUECKUE
(21178 MIPOU3BOJIUTH pacueT MapaMeTpoB SJIEKTPUYECKOWIENH MEPEMEHHOTO
TOKa,IPUMEHAThH MMOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS UCCIIETYEMOTO SIBJICHHUS .

Teopus
Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
moje. ITO CBOMCTBO XapaKTEPHU3YETCS MapaMeTPOM KaTyIIKH - UHAYKTUBHOCTBIO (L),
KOTOpasi 3aBUCUT OT 4YHCJIa BUTKOB, CEpPJICUYHHUKA, T'€OMETPUYECKHUX Pa3MEPOB
KaTYILKH.
L = y/I; rne y = W @ - NOTOKOCIEIIJICHUE KaTYIIIKH;
W - 4uciio BUTKOB KaTymky; @- MarHUTHBIN OTOK; | - TOK,
IIPOTEKAIOIIUH 10 KaTYIIKE.
[lepeMeHHBIM TOK, NIpPOTEKass MO KaTylIKe, CO3AAeT
IIEPEMEHHBI MAarHUTHBIM MOTOK @, KOTOpBIM, NEpecekas
BUTKM KaTymikd, HaBOoAUT B HUX JJIC camomnnykuuu. CornacHo npasuna JleHua,

OJIC caMOMHIYKIIMU, TOK CAMOUHAYKIWH MPEMSATCTBYIOT NIPOTEKAHUIO TOKA B LIETH
d <

gy =~ W— =-"L—

dt dt

Torma B=up = oe S L% =LI, %sm{wt} =wlI cosfwt) =T sm (et + 20,
Un/Im = U/l = XL = oL (OM) - HHAYKTHBHOE COMPOTUBJICHNE KATYIIIKH.

QL - peakTWBHas MOIIHOCTh KaTYIIKH HWJET HAa CO3JaHUE MArHUTHOTO TIOJIS.
Ennanna namepeHus peakTHBHOM MOILIHOCTH: Bap — BOJIBT - aMIIEP PEaKTUBHBIN;

P - akTHBHas MOITHOCTH LIENM MPEBpAIIAETCs B TeIU10. Equnnna namepenus Br;

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

Cos = — -
& KOO((UIHEHT MOIIHOCTH, MOKA3bIBAIONIINI Kakas 4YacTh ITOABEICHHON K

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

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

I/ICXO,Z[HI)IG JaHHBIC:

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

Ne Om | A | Ne Om| A [Ne [OmMm| 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

[lenb moakIIOYEHA K UCTOYHUKY MEPEMEHHOTO TOKA C HanpsyceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUAL:
2. OnpenenuTh MOJTHOE COTPOTUBIICHUE Tienu Z(BBIpa3uTh U3 (popmyiibl 3akoHa OMma:

_ U
I=2).

3. Paccuutate peakTuBHOE compoTuBieHHE XL(BBIpa3uTh U3  (HOPMYJIBI:

Z =R+ X2).
4. Haiftn uHnykTUBHOCTH LKarymiku o ¢popmyie: XL= 2xfL.
2
5. Onpenenuth aKTUBHYIO MOIIHOCTH P, icnonib3ys popmyiy: P= U? = IR.

6. BEIYMCINTD peaKTUBHYIO MOIIHOCTE Q, MCIONb3ys Bepaxkenue: Q = 12X,
7. OnpeenuTh MOJIHYIO0 MOIITHOCTh STio (hopmyre: S=U-.

8. Beruncianth k03¢ GUIUEHT MOIITHOCTH TIENH TT0 PopMyIIe:
9. Onpenenuth yron ¢ (mo Tabiaulle WM HA KaJIBKYJIATOPE), YIUTHIBAs 3HAUCHUE
ITOJIyYEHHOE B II. 8.

10. Pe3ynbTarhl BHIYUCIACHUN 3aMMCaTh B TAOJIHILY.
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e H3BecTHBIE Pacuer
BaDHAR BeJINYHMHbI
Tpa ul L] R |z | Xl L] Pl QT s/ cos| ¢
B | A| Om | OMm | Om | I'm | Br | Bap | BA | o |,°
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:
1. Kakwm cBolicTBOM o00OjlagacT KaTylmIka WHIYKTUBHOCTH, W YE€M OHO

XapaKTEpU3yeTcs?

2. Kak HaliTu peaKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nuyaroT B LETIX MePEMEHHOTO TOKa?
4. Kakoii (pu3nvecKkuil CMbICII COSQ?
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8. Jluteparypa

OcHOBHBIE EYATHBIE U31AHUSA

1. ®usuka : 10 kmacc : 6a30BbIN W yIIIyOJICHHBIN ypOBEHB : yueOHUK : B 2-x
gacTax, . Yacte 1 / JI. D I'ennenmreiin, A. A. bynarosa, M. H. Kopauises, pea. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanuii, 2019. — 299 c. : rpad., puc.,
TabJ1., QoT.

2. ®uzuka : 10 kmacce : yuyeOHHK : 0a30BbIi U yriayOsieHHbIH ypoBHH : B 2-x
gacTsax, Yacts 2 / JI. O. I'ennenmreitn, A. A. bynartosa, U, H. Kopauises, — Mocksa
: bunom. Jlabopatopust 3nanwmii, 2019. — 235 c. : rpad., puc., Tadiu., Gor.

3. ®usuka : 11 knacc : yueOHHK : 0a30BbIi U YIIyOJCHHBIH ypOBEHb : B 2-x
gacTsax, Yacte 1 / JI. O. I'eaaenmreiin, A. A. bynarosa, M. H. KopuunseB, pen. B.
A. OpnoBa — Mocksa : bunom. Jlabopatopus 3nanui, 2019. — 189 c. : rpad., puc.,
TabJ1., QOT.

4. duzuka : 11 knacc : yuyeOHUK : 0a30BbIM U YIUIyOJICHHBIA YpoBHU : B 2-x
yacTsax, Yacte 2 / JI. O. 'ennenmreiin, A. A. bynartos, U. H. Kopuuibes, pea. B. A.
OpnoBa — Mocksa : bunom. JlaGopatopus 3nanmii, 2019. — 203 c. : rpad., puc.,
Tal., QoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS

5. AmutpueBa, B.®. @uszuka mana nOpodeccuid U CHEHUATBHOCTEH
TEXHUYECKOTO Mpoduiisi: ydeOHUK sl 00pa30BaTeNbHBIX YUPEKIACHUHN cpell. mpod.
oOpazoBanus / B. @. JImutpuena. — 8-e uz., crep. — M.: Axanemus, 2020. - 447 c.:
ui. — (Ilpodeccronansuoe odpasosanue) [cait]. — 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 3aperucTpHUp. MOJIb30BaTenei

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:
TUTSI 3aPETUCTPUD. TTOTh30BaTEICH

8. YueOnnrii onnaiin  kypc.®msuka 11 // MoOunpHOE DIIEKTPOHHOE
o0pa3oBaHuUE: [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. DnexkTpoHHbI yueOHBIM Kypc. Puszmka (TexHomormueckuit mpoduis) //
JlucTaHIIMOHHOE oOy4eHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOpameHus:
24.01.2023). —Pexxum noctyma: 1Jist 3aperucTpup. MOJIb30BaTeneh
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9. llpuioxenue

OcHoBHBIE {l)H3H‘leCKI/Ie NOCTOSAHHBIC (OprFJIeHHbIe 3Haqu1/m)

du3nuyeckas NOCTOTHHASA O0o3HaueHune

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

ITocrossHHast bonpiimana k

3aps 3JIEeKTpOoHa e

CkopocTh cBETa B BAKyyme

ITnoTHOCTD KUAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kkr/m®

Boma (mpu | 1,00-103 PTyTh

4°C)

['muuepun 1,26-103 Croupt

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®

13,6:103

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°

[Munak

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

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

Ko punueHT NOBEPXHOCTHOI0 HATSHKEHHS JKUIKOCTEH

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

IToka3zaTesib npeIOMJICHUSA

Bemecrso IToxa3arean
Bona 1,33
[nunepun 1,47
Crekio 15
Anmas 2,42
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IMoxa3zanus
BJIAJKHOTO
TepMoMeTpa,
°C

©ooo~NOoO 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[aB.]'IeHl/Ie HAChIIIAIOIIMUX ITIAPOB M UX IVIOTHOCTDb IIPHA Pa3jIM4HbIX

t, °C

©ooo~Noolhs WNEFE O

p, klla

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

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

P, klla

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

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

YaeabHoe conporusiienne (npu 20 °C) u remnepatypHblii kKo3GduuuenT

COIMPOTUBJICHHUSA METAJIJI0B U CIIJIABOB

p’ P
Bemectso | <10 ;n(?dm "M | o, K! | Bemecrso | *10 I:H(;M Moo, K?
x1072 Om - MM2/M x1072 Om - MM2 /M

AroMUHNI 2,8 0,0042 {Huxpom 110 0,0001
Boabsdpam 5,5 0,0048 |[Csunern 21 0,0037
JlaTyHb 7,1 0,001 ([Cepebpo 1,6 0,004
Menanb 1,7 0,0043 [[Crans 12 0,006
Hukenun 42 0,0001 [|[KounctrauTan 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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