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PELNEH3USA
HA METOMYeCKHEe PEKOMEHIAIUH M0 BHINOJHEHUIO JJA00PATOPHBIX U
NMPaKTHYEeCKUX PadoT mo aucuuminHe «@usuka» 1s cnenuajabHoctu 13.02.11
Texnnueckasi IKCILIyaTANUSA U 00CTYKUBAHHNE DJIEKTPHYECKOT0
JIEKTPOMEXAHUYECKOT0 000pyA0BaHus (110 OTPACJISAM) TEXHOJIOTUYECKOT0
npoguJisi, pa3padoTaHHble MpenoaaBaTeieM
I'BIHOY «IOxkHO-YPpanbCKuil rOCy1apCTBEHHbIH TEXHUYECKHH KOJJIeIK»
MenbkoBoi B.B.

JlaGopaTtopHble W TPAKTHUECKHE 3aHATUS SBISIOTCA BaXXHBIM AIIEMEHTOM
o01eo0pa3oBaTeabHON AUCHMILIUHBL. B mporiecce BBIMONHEHUs J1a00paTOPHBIX U
MPaKTUYECKUX PadbO0T 00yYarolmuecs CUCTEMATU3UPYIOT U 3aKPEIUISIOT MOJIyYEHHbIE
TEOPETHUYECKUE 3HAHMS, pPA3BUBAIOT MHTEJUIEKTyallbHblE M NPO(EecCHOHAIbHBIE
yMeHUsA, (OPMHUPYIOT DJIEMEHTHl KOMIETEHUMH OyAylluX  CIELHAIUCTOB.
JlabopaTtopHble OMNBITHI AAIOT BO3MOKHOCTh OOYYAIOLIMNCA 3KCHEPUMEHTAIBHO HA
MPAKTUKE 3aKPEMUTh MPUOOPETEHHBIE TEOPETUUECKUE 3HAHUS.

Mertonuueckre  pEeKOMEHJAllMU TO0  BBIMOJHEHUIO  JabOpaTOpPHBIX U
MPaKTUYECKUX PadOT MpejiaraeTcs UCIOIb30BaTh JIsl MPOBEACHUS Ta0OPATOPHBIX U
MPAKTUYECKUX 3aHITHI C 00yUYarOIUMHUCS.

MeTtonnueckre peKOMEHIalluK COAECPIKAT: MOSICHUTENBHYIO 3aIIUCKY, IEPEUYCHb
7a00paTOPHBIX W TMPAKTUYECKUX paboT, TpeOoBaHUsS K OGOPMIICHHIO OTYETa,
KPUTEPUHU OLICHUBAHUS JIAOOPATOPHOU W MPAKTUYECKON paboThl, MpaBUiia TEXHUKU
0€30MacHOCTH NP MPOBEAEHUU JIA0OPATOPHBIX U MPAKTUYECKUX padOT, JIUTEPATYPY
(OCHOBHBIE TEYaTHBIE M DJEKTPOHHBIC W3JIaHUSA, JOMOJIHUTENIbHbIE HCTOYHUKH),
MIPUIIOKEHUE.

Kaxmas pabora BKJIIOYaeT: HOMEpP M Ha3BaHUE, MEPEUYCHb HEOOXOIUMOIO
000pyI0BaHUs, TEOPETUUECKUE OCHOBBI HEOOXOAMMBIEC MJIA MPOBEICHUS DPaOOTHI,
MOPSIIOK MPOBEJIEHUST padOThl C MOIIATOBBIM ONKUCAHUEM, TAOJUIbI, KOHTPOJIbHBIE
BOITPOCHI, MO3BOJISIFOIINE OLIEHUTh KAaY€CTBO YCBOEHUSI TEOPETUUECKOIO MaTepuaia.

Mertonuueckre  peKOMEHJAlMU TI0  BBINOJHEHUIO  J1a0OpaTOpPHBIX U
MpaKTUYECKUX paboT 1o obieoOpazoBarenbHON AUCIUIUTMHE «DU3HKa» MOTYT OBITh
ucnons3oBanbl B IOYpI'TK mns  cneumanbHoctn  13.02.11  TexHuueckas
SKCIUTyaTalsi M OOCHYXKMUBAaHUE JJIEKTPUYECKOTO U  DIEKTPOMEXAHUYECKOTO
000py10BaHUS.
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckue  peKOMEHJIAllMM 1O  BBINOJHEHUIO  JIAOOPAaTOPHBIX |
OpakTUYECKUX pabor 1o  obmieoOpa3oBaTenbHOM — qucHUIUIMHE — «DU3HKay»
npeaHa3HaueHbl i1 oOydaromuxcs cneruanbHoctd  13.02.11  Texuuyeckas
DKCIUTyaTallusi M OOCIYXKHUBAaHHUE DJJICKTPUYECKOTO M AJIEKTPOMEXAHUUYECKOIrO
o6opynoBaHus (110 OTPACIISAIM) TEXHOJOTHUUECKOTO MTPOUIISL.

JlabopaTopHble M TIPAKTUYECKHE 3aHATHUS SBISIOTCS BAXXKHBIM 3JIEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B Tporiecce BBIMOTHEHUS Ta0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, 0OydJarommecs: MOMy4JaroT HABBIKK PabOThI ¢ M3MEPUTEITHHBIMHU
puOopaMu, TPOU3BOAIT MaTEMATHUECKYI0 00pabOTKy pe3ybTaTOB DKCIEPUMEHTA H
MOTPENTHOCTEN M3MEPEHHUS, a TAKKE CUCTEMATH3UPYIOT M 3aKPEIUIIOT MOTYyYEHHBIC
TEOPETHUECKUE 3HAHWS, DPA3BHBAIOT HMHTEIUICKTyalbHBIC M TPO(EeCCHOHATBHEIC
yMeHUs1, GOPMHUPYIOT HIEMEHTHI KOMIIETCHIINNA OyAyIIUX CIICIHAIUCTOB.

Paboueit mporpammoit  001Ie00pa3oBaTeNIbHON  AUCHUIUIMHBL  «DU3HKaY»
MPEAYCMOTPEHO BBINMOJIHEHUE 12 mabopaTopHBIX pabOT M 2 MPaKTUYECKUX padoT,
KOTOpbIE HAIIPaBJICHbI HA JOCTIXKEHUE CICAYIONINX LeJIei:

— ¢dopMupoBaHUE Y 00yJarOUUXCsl MPEACTABICHUA O POJIK U MecTe (PU3UKU B
COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O CUCTeMooOpasyiomeid poiu (u3uMku B
Pa3BUTHHN €CTECTBEHHBIX HAYK, TEXHUKU M COBPEMEHHBIX TEXHOJIOTHH, MOHUMAaHUS
(hU3nyYeCKOM CYITHOCTH HAOJI01aeMBbIX SBICHUN;

— (dopMupoBaHue y 00y4arolUXcsd YMEHUS pacro3HaBaTh (PU3NYECKUE SIBICHUS
Y TIPOIIECCHI, OOBSICHATH X HA OCHOBE M3YUCHHBIX 3aKOHOMEPHOCTEH;

— ¢dopMHpoBaHUE Y OOYJArONTUXCS YMEHHU BJIaJICHHS OCHOBHBIMH METOIaMHU
HAy4HOTO MTO3HAHMUSI, UCTIOh3YEMBbIMH B (PU3HKE;

— ¢dopMHpoBaHHE Yy OOYYAIONIUXCS YMEHHS aHAJIM3UPOBATh (HHU3UYECCKUE
MIPOIIECCHI, UCTIOJIb3YSI OCHOBHBIE TOJIOKEHMUS, 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHUe y OO0ydYalOIMMUXCS yYMEHUN HCCIENOBAaTh U aHAJIU3UPOBATh
pasHooOpa3Hble  (U3HYECKHUE SIBJICHHUS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX U JTAOOPATOPHBIX YCIOBUSX, YUTATh U
aHAJIM3UPOBATh XaPAKTEPUCTHKUA MPUOOPOB M yCTPONCTB, OOBSICHATH MPUHIIUI HX
paboTHI.

BrinonHenue 1abopaTopHBIX U MPAKTUYECKUX PAOO0T MUCHUTUIMHBI «DU3MKa»
00ecreynBaeT JOCTHKEHHUE CIAEAYIOIINUX PEe3yJIbTaTOB 00yUEHUSI:

JUYHOCMHDbIX .

JIP 24. T'0OTOBHOCTH K aAKTHUBHOUN IEATEILHOCTH TEXHOJOTMYECKOW W COIMAJILHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMMPOBATH, TUIAHUPOBATH W CAMOCTOSTEIHHO
BBINOJIHATH TAKYIO €S TEIBHOCTD;

MemanpeomMemHulx.

VHUBEPCATILHBIX YUeOHbIX NOZHABAMENLHBIX OeUCBULL:

MPIT 01 camocTositenbHO (opmMyIupoBaTh W aKTyaJU3UpOBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;



MPII 02 ycraHaBnuBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JJI CPAaBHEHHS,
KJaccuuKanuu u 0000IeHHUS;

MPII 03 omnpenensaTe LeIH OEITENBHOCTH, 3a/aBaTh IMApaMETPbl U KPUTEPHUH HX
JOCTHKECHUS;

MPII 04 BBIABIATH 3aKOHOMEPHOCTH W NPOTUBOPEYHMS B pPacCMaTpPUBAEMBIX
SABJICHUSAX;

MPII 05 BHOCHTH KOPpPEKTHUBBI B JEATEIBHOCTb, OLEHHUBAaTh COOTBETCTBHE
PE3yJbTaTOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;

MPII 18 ymeTb HHTETpUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00IacTe;
VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTEULL.

MPK 03 BrnageTs pa3nu4yHbIMU CIOCOOAMHK OOILEHUS M B3aUMOJICHCTBUS;

MPK 04 apryMeHTHpOBaHHO BECTH JAUAJIOT, YMETh CMATYaTh KOH(IUKTHBIE CUTYAIINH;
MPK 05 pa3BepHyTO M JIOTUMHO M3JaraTb CBOKO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
S3BIKOBBIX CPEJNICTB;

MPK 08 mnpuHuMarb LEIA COBMECTHOW JESATEIBHOCTH, OPIraHU30BBIBATE U
KOOPJIMHUPOBATb JCHUCTBUS 110 €€ JOCTW)KEHHIO: COCTaBJIATh IUIAH JIEHCTBUH,
pactpenensTb pojauM C YYETOM MHEHUH YYacTHUKOB, OOCYXJaThb pPE3yJbTaThl
COBMECTHOM pabOThI;

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNEULL:

MPP 01 camoCTOATENBHO OCYLIECTBIIATh O3HABATEIBHYIO JAEATENBHOCTD, BBISBIIATH
npo0JsieMbl, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
NEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

MPP 05 nenate 0CO3HaHHBINA BBIOOP, APTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
pEIICHHUE;

MPP 06 oueHuBaTh NpUOOPETEHHBIN OIIBIT;

MPP 08 maBaTe OLEHKY HOBBIM CUTYyalHsM, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

MPP 11 ymMmerh olleHMBaTh PUCKH M CBOEBPEMEHHO MNPHUHUMATH PELICHHUS MO HX
CHIDKEHHIO;

MPP 16 comnuanbHbIX HaBBIKOB, BKIFOYAIOIITUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS C
JAPYTUMU JIFOJbMHU, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U pa3peliaTb KOH(IUKTSI,

MPP 18 npuHuMaTh MOTHUBBI U ApPIrYMEHTHI APYTUX JIIOACH MpPU aHATU3E PE3YJIbTATOB
NEATEIIbHOCTH;

MPP 19 npuzHaBaTh CBOE IPABO U MPABO JAPYTHX JIFOJICH HA OIITHOKH,

npeomMemHuIX:

[1P6 06 BrnageHue OCHOBHBIMH METOJAAMH HAYYHOTO TO3HAHUS, UCIOJIb3yeMbIMU B
¢u3uKe: MPOBOAWTH NPSIMbIE M KOCBEHHBIE HW3MEPEHHsI (U3MYECKUX BEIUYMH,
BBIOMPAsi ONITUMAJIBHBIN CIIOCOO M3MEPEHUS U UCTIOJIb3Ys U3BECTHBIE METO/bl OL[EHKU
MOTPEIIHOCTEH WM3MEpPEHU, MPOBOJAUTH UCCICIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX
BEJIMYMH C HCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN, OOBSICHATh MOJyYCHHbIC
pe3yNbTaThl, UCTIONB3Ys PU3NYECKUE TEOPUH, 3aKOHBI U TMOHATHUS, U JIE1aTh BBIBOJBL;
co0roaTh npaBuia 0€30MacHOro TpyJa IMpU MPOBEACHUU UCCIEIOBAaHUM B paMKax
y4eOHOro  JKCIEPUMEHTa U  y4eOHO-HCCIEIOBATENbCKOW  AESTENBHOCTH  C
UCIIOJIb30BaHUEM HU(GPOBBIX HM3MEPUTEIBHBIX YCTPOWCTB U  JaOOPATOPHOTO
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o0opynoBanus; cHhOPMHUPOBAHHOCTH MPEICTABICHUN O METOAAX MOJyUYEHHUS HAyUHBIX
ACTPOHOMHUYECKUX 3HAHUU;

[1P6 07 chopmMupoBaHHOCTb YMEHUSI pellaTh PACUETHBIC 3a/layd C SIBHO 3aJJaHHOM
(bu3MYEeCKON MOJENbIO, UCTIONIB3Ysl (U3UUECKUE 3aKOHbI U TPHUHIIUIBI, HA OCHOBE
aHajM3a YCJIOBHS 3a7aud BbIOMpATh (DU3HYECKYIO0 MOJIENb, BBIACIATH (hU3ndeckue
BETUYUHBI U (HOPMYJIbl, HEOOXOIUMBIE ISl €€ PEIICHHs, MPOBOJIUTH PacCyeThl U
OLICHUBATh PEATBLHOCTh IMOJYYEHHOTO 3HAYCHUS (PU3MYECKOW BEJIUYMHBI; pPEIIaTh
KAUeCTBEHHbIC 3aJa4M, BBICTPAWBAsl JIOTMYECKM HENPOTUBOPEUMBYIO LEMNOYKY
PacCyXXJICHUW C OMOpPOM Ha W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (U3HUECKHE
SIBJICHUS;

[IP6 10 oBnameHwe yMeHHSIMH padOTaTh B TPYIIIE C BBIIOJIHEHHUEM pPa3IUUYHbIX
COLIMAJIBHBIX POJIEH, MIAaHUPOBaTh pPabOTy TpYyMIbl, PAUUOHAIBHO PaCIpPENesaTh
NEeSATENbHOCTh B HECTAHJIAPTHBIX CUTYalUsiX, aJ€KBATHO OLEHMBATh BKIIAJl KaXJIOTrO
13 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBaeMOM MPOOIEMBI;

[1Py 07 chopmMupoBaHHOCTh YMEHHM HUCCIEAOBATh U AHAIM3UPOBATH Pa3HOOOPa3HbIC
¢du3nueckue SBICHHUSA U CBOMCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSITEIHHBIC
MCCJIC/IOBAHMS B PEANbHBIX M JaOOpPaTOPHBIX YCJIOBUSX, YUTATh U aHAIU3UPOBATH
XapaKTEPUCTUKU TPUOOPOB U YCTPONUCTB, OOBICHITH MPUHIIUIIBI UX PAOOTHI;

[IPy 08 cdopMHpPOBaHHOCTh MPEACTABICHUN O METOJaX TOJYYCHHsS HAyYHbIX
ACTPOHOMUYECKUX 3HAHWM;, BJIAJICHHE YMEHUSIMH CaMOCTOSATEIbLHO (hOPMYIHPOBATH
Leab HccienoBaHus (IPOEKTa), BBIABUTATh TUIIOTE3bl HA OCHOBE 3HAHUSA
OCHOBOIIOJIAralImux (U3NYECKUX 3aKOHOMEPHOCTE M 3aKOHOB, NPOBEPATH HX
AKCIIEPUMEHTAJIBbHBIMU  CPEJICTBAMHU; IUIAHUPOBaTh M MPOBOJUTH (PU3NUYECKUE
AKCIIEPUMEHTHI, OMHUCHIBATH U AHAIU3UPOBATH MOJYYCHHYIO TMPU BBIMOJHEHUH
AKCIIEpUMEHTA NH(DOPMAIUIO, ONPEEHATh JOCTOBEPHOCTD MOTYYEHHOTO pPe3yJIbTaTa;
ITPy 09 chopmMupoBaHHOCTH YMEHHUSI pelllaTh paCUETHBIE 3a/1a4M C SBHO 3aJJaHHOU U
HESBHO 3aJaHHONW (PU3MUECKON MOJIEIbIO: HA OCHOBAHHUH aHAJIM3a yCIIOBUS BHIOMPATH
dbu3MYecKue MoJeIM, OTBEYAloOlue TPEeOOBAHUSM 3aJadyH, MPUMEHATH (HOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJNAThl (PU3MUYECKUX TEOPUH IMPHU HCIOIH30BAHUU
MaTeMaTUYECKUX METOAOB PEIICHUs 3aJay, MPOBOAWTH PAcyeThl HA OCHOBAHUU
MMEIOLIMXCS JaHHBIX, aHAJU3UPOBAaTh pE3yJbTaTbl U KOPPEKTUPOBATH METO/IbI
pEelIEHHs C Y4YeTOM IMOJYyYEHHBIX pPE3yJbTaTOB; pellaTh KauyeCTBEHHBIE 3aJlayH,
TpeOyrore NPUMEHEHUS 3HAaHUN U3 Pa3HBIX Pa3/IeNioB MIKOJLHOTO Kypca (GU3UKH, a
TaK)K€ MHTErpaluy 3HAaHUW W3 JAPYTUX MPEAMETOB E€CTECTBEHHOHAYYHOIO ILIMKIA:
BBICTPAMBATh JIOTHYECKYIO LIEMOYKY PACCYXKACHUI C OMOPOIl Ha W3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

[Py 12 oBnageHWe OpPraHU3allMOHHBIMHU M  TO3HABATEIBHBIMU  YMEHUSIMHU
CaMOCTOSITENIbHOTO TPUOOPETeHHs] HOBBIX 3HAHUKW B TMPOLECCE BBIMNOJHEHUS
MIPOCKTHBIX M Y4E€OHO-UCCIETOBATEILCKUX padOT, YMEHUSMHU pabOTaTh B TPYIIE C
BBITIOJITHCHUEM Pa3JIMYHBIX COIMAJBHBIX pOJICH, TIaHUPOBATh pPabOTy TPYIIIHI,
PalMOHAIIBHO PACHPEIEIATh JEATeIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aICKBATHO
OIICHUBATh BKJIAJ KaXKJIOTO0 M3 YYACTHHKOB TPYNIbl B PELICHHUE pAaccMaTPUBAEMOM
pOOJIEMBI,

n1emenmos OK u IIK:



— OK O01. Boibupats cmnocoObl pemieHusi 3agad MpodecCHOHATbHON e TeNbHOCTH
NPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM;

— OK 04 DddexTtrBHO B3aMOICHCTBOBATh M pa00OTaTh B KOJUICKTUBE M KOMaH/IE;

— IIK 1.1 BpmosnHsATe Hamagky, peryJMpoBKY M IIPOBEPKY JJIEKTPUYECKOTO H
ANEKTPOMEXAHUYECKOTO 000PYIOBAHUS.

[lenpto naHHOTO TMOCOOWS SIBISICTCA OKa3aHUE TOMOIIM OOydJarommMcsi B
MOJITOTOBKE M BBITIOJTHEHUH J1a00PAaTOPHBIX U MPAKTUYECKUX padoT.

[locobue comepKUT omnucaHue JabOPaTOPHBIX U MPAKTUYECKUX pPadoT,
NpeyCMOTPEHHBIX paboyeil MmporpamMMoi JJisi CIEeUUATbHOCTEH TEXHOJOTHYECKOro
npodwia. Kaxnas paborta coiaepkuT. HoMmep pabOThl, Ha3BaHUE WM 1EJb PabOTHI,
dbopmupyeMble B TMpoOIECCe BBHINOJHEHUS pabOThl 3HAHUS W YMEHHs, KpaTKue
TEOPETUYECKUE CBEACHUA, TepeYeHb HE00XOaUMOro o00OpyAOBaHUs, TOPSIOK
NpOBEIEHUsT paboThl, TAOMUIBI, TpaUKH, KOHTPOJIbHbIE Bompochl. [l Oonblueit
YETKOCTHU NOPSAAOK MPOBEAEHUS PadOThI JaH B BUAE OTAEIbHBIX IIYHKTOB, B KAKIOM U3
KOTOPBIX MpeAJIaraeTcs NpoieaTh OJHY BIOJIHE ONPEACIEHHYIO ONEPaLUIO.

[IpoBoaNTE TaOOpPATOPHBIE U MPAKTUYECKUE 3aHATHS LEIECO00Pa3HO B MOPSIKE
M3YYEHHUS IPOrpaMMHOIO MaTepraa.

B xone maboparopHoit paboThl HEOOXOJIMMO CTPOTO COONIOAATH IMpaBUia IO
TEXHHUKE 0€30MaCHOCTH, KOTOPbIE YKa3aHbl B JAHHOM ITOCOOUH.



2. IlepeueHb J1a60paTOPHBIX PadoT

Neni/nn Tema padoTsI Koa-zo
4acoB

1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSTHHOM 2
CHJIBL.

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

3 H3Mepenue BiIaXHOCTH BO3yXa. 2

4 N3mepenne NOBEpXHOCTHOTO HATSKEHUS KUIAKOCTH. 2

3) N3yuenue 3akona Oma Ji71s yyacTKa ey pu 2
MIOCJIEIOBATEIbHOM COEIMHEHNUHU TPOBOTHUKOB.

6 N3yuenne 3axkona OMa 115l ydacTKa LEeny Npy MmapajijieIbHOM 2
COEIMHEHHUH NPOBOIHHUKOB.

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

8 Ornpenenenne TeMIepaTypbl HUTH JIaMITbl HAKAJIMBAHUS U 2
MOIIIHOCTH, TOTPEOIIEMON JTaMIIOi

9 N3ydeHue sSBICHUSI DJIEKTPOMAarHUTHOM UHAYKIIWH. 2

10 N3yuyeHue 3aBUCUMOCTH Meproa KojieOaHUN HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.

11 N3yuenune untepdepeHIinm cBeTa. 2

12 N3yuenue audpaximu cBera. 2

IlepeyeHb npakTHYECKUX PadoT
Neni/m Tema padoTsI Koa-zo
4acoB
1 EMKOCTHOE CONPOTUBJIEHHS B IENH IIePEMEHHOT0 TOKA. 2
2 MHIyKTUBHOE CONPOTUBIIEHUS B LIENIM IEPEMEHHOIO TOKA. 2




3. TpebdoBanus k opopmaeHHI0 0OTHETA

OTtuér no 1abOpaTOpHON MM MpaKTUYECKOW padboTe odopmisseTcs B TeTpaau
U1 J1a0OpaTOPHBIX M NPAKTHUECKUX padboT. OTYET BKIIOYAET B ceOsl pas3felbl,
OTpa’kaAOIIKE BCE ATAIIBI BHIITOJIHEHUS PAOOTHI:
odopmiIeHHE BBEICHUS;
pE3yNbTaThl BHIOTHEHHUE OIBITA;
pacuérsl;
BBIBO/I;
OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI

Ne Kpurepuu «5» «4» «3» «2»
n/n OLICHKH (oTsIMYHO) (xopouo) (ynoBJaerB.) | (HeyaoBJI.)
1. | Cpok BemmonHeHus: | B cpoxk B cpok B cpok [Tozxe
3a/1aHus CpoKa
2. | KauectBO AkkypatHo, | AkkypatHo, HO | be3 crapanus | HeOGpexno
ohopmIICHUS cTapaTeiabHO | 0€3 0c000To
paboThl B TETpaIU CTapaHusi
3. | KauectBO KauectBenno | HexauectBenno | HeGpexxHo He
ohopmIICHUS (akkypatHO, | (aKKypaTHO, HO BBITIOJIHEHBI
rpadukoB, Tabnui, | 6e3 ommOoK) | ¢ OIIMOKAMM)
PUCYHKOB
4. | KauectBO KauectBenno | HekauectBernno | HeGpesxHo He
odopmiteHus BBITIOJIHEHBI
pelIeHu
(rpaMOTHOCTH U
000CHOBaHUE)
5. | BeBog (00beM u [TonHsbIit, [lonnsrii, ¢ Henonneiit, ¢ | He cnenan
TPaMOTHOCTH) TPaMOTHBIN | HEOOTBIITUMU OIIMOKAMHU
omuOKaMu
6. | OTBeTHl HA 100% 80% 50% Memnee 40%
BOMPOCHI (00bEM)
7. | KauectBo oTtBeTOB | IlOMHEIH, ITonnerii, ¢ Hemnonneiit, ¢ | C rpyOsiMu
Ha BOIPOCHI TPaMOTHBIM | HEOOTBIITUMU OIINOKaMH OIIUOKAMH
omuoOKaMu




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

1. IlpuctynaTh K BBINIOJIHEHUIO pabOTHl HeNb3sl O€3 pa3pelieHus YUUuTeds,
HE0OXO0IUMO TOYHO BBITIOJHSATh €r0 YKa3aHUsl.
2. PazmeniaTts mpuOopbl, MaTEpHaIIbl, 000pYA0BaHHE Ha CBOEM pabouyeM MECTe TAKUM
o0pa3oM, 4TOOBI UCKIIIOUUTh UX TAJCHUE WIIA ONPOKHIbIBAHUE.
3. Ilepen BbIONHEHWEM pabOTHl BHUMATEIBHO W3YYUTh €€ COJEpKaHHEe U
ITOCIEA0BATEIBHOCTD JECHCTBUM.
4. Bo BpeMs ONBITOB HE JONMyCKaTh NPENEIbHBIX HArpy30K HW3MEPHUTEIbHBIX
puOOpOB.
5. Ilpm mOATOTOBKE K OIBITAM HEOOXOAUMO IPOBEPUTH HCIPABHOCTh BCEX
KperyieHud B mpuOopax. He mpukacaTtbes W HE HAKIOHITHCS K BPAIIAFOIIAMCS
YacTsIM YCTaHOBOK.
6. He octaBisaTh pabouee MecTo 6€3 pa3pelieHus npenoaaBaTeis.
7. [1paBumna paGoThl CO CTEKISTHHBIM 000PY10BAHUEM:
e 1pu paboTe CO CTEKISTHHBIMY TPUOOpPaMu U MOCYAON, HYKHO oOpariaThCsi ¢ HUMU
aKKypaTHO M OCTOPOKHO, YTOOBI MMPEOTBPATUTH MTOPE3HI;
® HE HCITOJIB30BaTh MPHOOPHI C OCTPHIMU TPAHSIMH, UM 3aKPHIBATH UX CKOTUEM;
® IIpU TMPOBEJACHUU OIBITOB CTEKISHHBIE COCYABl 3aKpCEIUIATh B JIAlKe IITaTHUBA
OCTOPOKHO;
e 1pu cOOpKE CTEKJISHHBIX MPUOOPOB CIlEAyeT MPaBUIBLHO MOAOUPATH AUAMETPHI
CTEKJIIHHBIX M PE3WHOBBIX TPYOOK, a KOHIBI TPYOOK CMauuBaTh BOAOW WIIU
TJIAIIEPUHOM;
® BCTaBIISISI CTEKJISHHYIO TPYOKY B MPOOKY, MOCTCAHIOIO HYXHO OXBaTHUTh, a HE
YOUpaTh B JIAJIOHB;
® HENb3S HUCIOJB30BaTh CTEKISHHYIO TOCYIy, HMEIONIYI0 XOTs Obl HeOomblIne
TPEIINHBL;
® IIpU MOIKE MOCYAbl HEOOXOAUMO MOMHHTH, YTO CTEKJIO 00JagaeT XPYMKOCTHIO,
JIETKO JIOMAETCS ¥ TPECKACTCS TIPH yAapax WM PE3KOM H3MEHEHUH TeMITepaTyphl,
® cclid uMeeTcsl XOTs Obl HeOOoIbIIasl yrpo3a paspbiBa cocya, ClaeAyeT 00s13aTeIbHO
OTPaJUTh BCIO YCTAaHOBKY 3aIlUTHBIM DKPAaHOM M3 OpPrCTEeKia, HamOoJee OIMacHbIC
YYaCTKU — METATHYECKOM CETKOM, a paboTaTh B MIPEAOXPAHUTEIBHBIX OUKaX.
8. [IpaBuina paboThI ¢ HATPETHIM 00OPYIOBAHUEM:
® COCY/Jl C TOpsiuei KHJIKOCTBIO HEIIb3s1 3aKphIBATh MPUTEPTON MPOOKOI 0 TEX TOP,
MOKa OH HE OCTHIHET;
® TepeHOCs MPUOOpPHI C TOpsYed KHUAKOCTHIO, ClenyeT OpaTh UX pyKaMu,
3aIIMIIEHHBIMU TKAaHbIO; €CJIM COCYZ OOJBIIONW, TO OJHOM PYKOW €ro Hajo Jep>KaTb
3a HO, a IPYTOX — 3a TOPJIBILIKO;
® HarpeBas JKUJKOCTh B MIPOOHpPKE WK KOJOE, HEOOXOIUMO JeP>KaTh UX TaK, YTOOBI
OTBEpCTHE MPOOUPKU WM TOPJBIIMIKO OBIJIO HAIMPaBIEHO B CTOPOHY OT cels u
cocezelt mo pabdore;
® HE TporaTh pyKamH HarpeBaTeibHBbIE MPUOOPHI, €CIU OHH HATPETHI JO BBHICOKOM
TEeMITepaTypHI.
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9. [IpaBuna paboOTHI C AAEKTPUUECKUMU TPUOOPaAMHU:

® 1pu cOOpKE IKCIEPUMEHTAIBHBIX YCTAHOBOK HCIIOJIb30BaTh MPOBOJIA C MPOYHOU
n30JIsIMeN 6€3 BUIUMBIX MTOBPEXKICHUIM;

e y30eraTh TMepeceueHuss TNPOBOJOB TMpU COOpPKE DIEKTPUYECKOM IenH, He
WCIIOJIb30BaTh MPOBOJHUKU C M3HOLIEHHOW M30JSUMENH U BBIKIIOYATEIN OTKPBITOrO
Tumna (npu HanpsbkeHuu Boiiie 42 B);

® [OAKJIIOYATh 3JEKTPUUYECKYIO0 LENb K MCTOYHHMKY TOKa B IOCIIEIHIOI OYEpE.b,
Korja e€ cOopka 3aKOHYCHA;

e cOoOpaHHYIO IIelb BKJIIOYaTh TOJBKO TMOCIAE TMPOBEPKM M C pa3pelieHus
npenojaBarens. Hanuuume HanpspkeHWss B LENH  MOXHO TIPOBEPSATH  TOJBKO
npeIHa3HaYeHHBIMU JJIs1 3TOTO MPUOOpaMH WIIHM YKA3aTEIsIMHU HAMIPSKCHHUS,

® HE [IpUKAcATbC K HAXOJAIIMMCS TIOJ HANPSIKEHUEM JJEMEHTaM  LEMH,
JTUIIEHHBIMH W30S,

® HE MPOU3BOJUT IMEPECOCNMHEHU B LENUM W CMEHY MpEeJoXpaHUTeNel 10
OTKJIFOUEHUSI MCTOYHMKA 3JIEKTPONUTAHMS, a B LEMAX IJIEKTPUYECKUX MALIUH U J10
MOJIHOM OCTaHOBKHM SIKOPSI WJIM POTOpA MAaIllMHBI;

® HE IpUKacaTbCsl K KOPIYCY CTallMOHAPHOTO 3JIEKTPOOOOPYIOBaHUS U K 3aKUMaM
JakKe OTKIIFOUEHHBIX KOHJIEHCATOPOB;

® [10JIb30BATHCA AIEKTPOUHCTPYMEHTAMU C U30JIUPYIOIIUMU PYUKaMH;

® JUIsl NPUCOEANHEHUS TOTPEOUTENEHN K CETH TPUMEHSTh IITENCENbHBIE COCANHEHMUS;
MOJIb30BATbCA  PO3€TKaMH, THE3NAMH, 3aXUMaMH, BBIKIIOYATEIsIMH C  HE
BBICTYNAIOLUIMMHU KOHTAKTHBIMU IOBEPXHOCTSIMH;

® HJIEKTPOHArpeBaTeNbHbIE IPUOOPHI CIIEAYET BKIIOYATh TOJIBKO B CETh YKAa3aHHOI'O
B UX NACMOpPTE HAINpPSIKEHUs, TUIATENIbHO CJeAs MNpU STOM 3a HCIPABHOCTHIO
COEIMHUTEBHBIX MPOBOJIOB U MIIOTHOCTHIO KOHTAKTOB;

® HEJb3sl TEPEHOCUTh DJIEKTpOHArpeBaTelibHble NpHOOpPHl  BO  BKIIFOUEHHOM
COCTOSIHHH;

e Tiepes DIKCIUTyaTallleil HarpeBaTebHBIX MPUOOPOB HYXKHO yOpaTh Cc pabouero
MeCTa JIErKOBOCIIJIAMEHSIFOIIMECS MaTePUAIIbl U TOPIOYHE KHUAKOCTH;

® Ha IUIMTKHU C OTKPHITOW CIIUPANbIO HE CTOUT CTAaBUTh METAINTMYECKYIO MOCYy, TaK
KAaK BO3MOKHO KOPOTKOE 3aMblKaHWE MpH AehOopMalMK COUPAIW; IJIs MOJyYEHUs
ropsiueit Bojibl 0e30MacHee MoJIb30BaThCs JIEKTPUUECKUM YaHHUKOM;

e OOHApY>XMB HEHCIPABHOCTHh B J3JEKTPUYECKOM YCTPOWCTBE, HAXOIAUIEMCS MOJ
HANpsDKEHUEM, HEMENJICHHO OTKJIIOYUTh HCTOYHMK TOKAa MU COOOUIUTH 00 3TOM
IIPENO1aBaTelo;

® 110 OKOHYAHMU pPabOThl OTKIIOYUTH HCTOYHUK TOKA, IOCJIE Yero pazodpaTh
AIEKTPUYECKYIO 1IEMb.

10. IIpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

® [pu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOIMMO O0paIiaThCs ¢ HUIM aKKypaTHO,
OCTOPO’KHO, HE POHSTh, HE IOITyCKATh TOJIOMKH TEPMOMETDA;

® IpU Ccily4yallHOM MOJOMKe Mpubopa M pa3ivBe PTYTH HEOOXOAMMO HEMEJICHHO
coOO0IUTS, 00 3TOM MPENoJaBaTeNI0 M MOKUHYTh mHomemieHue. Henmbss cobupath
PTYThb PyKaMH.
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JIABOPATOPHAS PABOTA Ne 1

Ha3zeanue naoopamopnoii paboomsr. «HcciienoBanue JIBHKEHHS Teda TOJ
JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ilenv padomei: wcclenoBaTh BUXEHUE Tela IMOJ JEHMCTBUEM CHII YHPYTOCTH H
TPEHHUSL.

Oobopyoosanue: nuHamMoMeTp ¢ GUKCATOPOM, TPHOOMETP.

Pesyabrartsi:

Dopmupyemovie I1emMeHmbl IIK (npogpeccuonanvHo-opuenHmuposannoe
cooepicanue).

I[IK 1.1 BpIIOMHATE HANIAAKy, PETYJIMPOBKY M IPOBEPKY DIJIEKTPUYECKOIO U
AIEKTPOMEXAHUYECKOT0 000PY/I0BaHUS;

Memanpeomemmbwle:

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

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

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

[1P6 06, ITP6 07, ITPG 10;

ITPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo okonuanuu pabomuvl oOyuarowulics O0adCeH ymMembs. TUIAHUPOBATH U
BBITIOJIHATh M3MEPEHUS] PA3IUUYHBIMU H3MEPUTEBHBIMUA TPUOOpaMu  (TUHAMOMETD,
M3MEpUTENbHAsl JIMHEWKa), OOBSCHATH HaOJto/laeMble  SIBICHHS, IPOU3BOJUTH
MaTeMaTU4YeCcKyr0 00paboTKy pe3yJIbTaTOB KCIIEPUMEHTA.

Teopus

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

Enununa cuiel B CU HaseiBaercs HptoTroHoM (H): 1 H=1xr - m - c.

Cuila Kak BEKTOpHasl BEJIMYMHA XapaKTepU3yeTCsl MOJYJIEM, HAlpPaBICHUEM H
«TOYKOW» TPWIOKEHHS CHibl. [IpriioxkeHHass K MAacCCUBHOMY TeIy Cuia SIBISETCS
MPUYMHONW U3MEHEHHSI €r0 CKOPOCTH WJIM BOZHMKHOBEHUS B HEM nedopmanuii. Cumia
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenusi — cuUia, BO3HHUKAIOIIAs MPU OTHOCUTEIBHOM JBUKEHUU
TBEPABIX TEI W MPOTUBOJCHCTBYIOIIAs ATOMY JABWKEHHIO. Cuiaa TpEeHUS HMeEeT
AJIEKTPOMArHUTHYIO  TOPUPOSY,  SIBISACH  MAKpPOCKOMUYECKHM  IPOSIBICHUEM
MEXMOJIEKYJIIPHOTO ~ B3aUMOJECHCTBUA, T.€. OOYCIOBJEHBbl B3aMMOJECHCTBUEM
AIEKTPUUECKUX 3apsSA0B, KOTOPHIMU OOJaJal0T YacTHUIbl, BXOJSIIME B COCTaB
aTOMOB. BeKTop cuiibl TpEeHUS HAMPABJIEH IPOTUBOMOJIOAKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPABIX TEN;
2) TpeHHE O KUJKOCTh WIH ras3.

[lepBblii BUJ Ha3bIBAIOT CYXMM TPEHHEM (CHJIa TPEHUS MOKOS, CUJIa TPEHUS

CKOJIbYKEHHSI, CHJIa TPEHHS KaU€HHUs1), 2 BTOPOM — BA3KUM TPEHUEM.
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CI/IHa, BO3HUKAKOIIIAAd Ha TI'paHUIC COIPHUKOCHOBCHHA TCJI IIPpU OTCYTCTBHUH
OTHOCUTCIIBHOT'O ABMKCHUS TCJI, HA3BIBACTCsI cuiou mperusl NOKOA.
CI/IJIa TPCHHUA IIOKOA paBHA IO MOAYJIXO BHENIHEN
CHIJIC, HaHpaBHeHHOﬁ 0 KacaTeJIbHOU K IMOBCPXHOCTHU 2= g
o iy f e P F
COIMPUKOCHOBCHUA TCJI, W IIPOTHUBOIIOJIOKHA CH IIO0 fm %_jf"” | m——rp

HaIPaBJICHUIO: Fog =8

Cuna mpenusi CKOAbJICeHUss BO3HUKAET TPHU CKOJIBKEHUU OJHOTO Tena
OTHOCHTENILHO Jpyroro. Cuia TpeHUs CKOJIBKCHHS HaIlpaBicHa MPOTHBOIIOJIOXKHO
CKOPOCTH JBWKCHHSI TeJIa. MOAY/Ib CHJIBI TPEHUS CKOJBKCHHS MTOYTH HE 3aBHCHT OT
CKOPOCTH JBHKCHHSI W TPUOJIM3UTEIHLHO PABEH MaKCHMAJbHOMY 3HAYCHHIO CHJIBI
TPEHUS TIOKOSI.

Cuna mpenus Kauewus HaIpaBICHA MPOTHUBOIOJIOXKHO CKOPOCTH JBUKCHHSI
tena. Cuia TpeHHsS KadeHHUs BO MHOTO pa3 MEHBIIE CHIIBI TPCHHS CKOJBXCHHUS.
[TooToMy B TEXHHMKE /I YMEHBIICHHS CHJI TPEHHS NPHUMCHSIOT Kojieca U

LIAPUKOIIOJIUIUITHUAKHY.
Cuna ynpyeocmu — CWIa, BO3HUKAwOIas Mpu jAepopMmanuu Teaa MU

MPOTUBOJEUCTBYIOIIAsA  A3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMArHUTHYIO IpUpOLY, SABJISISICH

MAaKpPOCKOIIMYECKUM ITPOSIBIICHUEM MEXKMOJIEKYJISIPHOTO N

B3aMMO/JICHCTBUS. Cuna  ynpyroctu  HampasJICHA

ITPOTUBOIIOJIOKHO CMEILICHHUIO, NEPIEHINKYJIIPHO

ITOBEPXHOCTH. Bexkrop CHJIBI IIPOTUBOITOJIOKEH

HAMNpPaBJICHUIO CMENICHHUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHMKAIOUIYKO B peE3yJbTare
nedopMaIii ONoOphl U ACHCTBYIONIYIO Ha TEJI0, HA3bIBAIOT
CUIOU pearyuu Onopbwl.

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

10 MOJIYJII0 ¥ IPOTUBOIIOJIOKHBI 10 HATIPABICHUIO: F=-N
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOIOPLUHUOHAIEH CUJIE PEAaKLIUU

OIIOPBI: F’“"Fm“ e

I'peueckoit OykBoit # 00603HaueH KOX(PPUIMEHT TNPONOPLHOHATBLHOCTH,
Ha3bIBaEMbIH KOA(DPHUIIMEHTOM TPEHUSI.
Moyns CHIIBI TPEHHUS CKOJBXKEHHs, KaK M MOMAYJIb MaKCHUMAalbHOW CHIIBI

TPCHU ITOKOS, IPONOPIMOHAJICH MOAYJIIO CHJIbI PEAKIIMH OIIOPHI: F“F = aN

Kosddumment Tpenus ckoabxkeHUS — KOIPPHUIUEHT MPOMOPIIMOHATIBHOCTH
MEXAY CHUJIOM TPEHHS CKOJBXKEHHUS U CUJIOM HOPMAJIIBHOM PEaKUUH OMOPbI, IO
KOTOPOM CKOJIB3UT JAHHOE TEJIO B 3aKOHE CYXOr'0 TPEHUS.

3HadyeHne kod(pduimeHTa TPEHHs CKOJBKEHUS 3aBUCHT OT MaTepuana
TPYIIUXCS APYT O APyTa TeJ U KadyecTBa 00pabOTKH MX MOBEPXHOCTEH.

Kak npasuno, # < 1, W IOMmb A8 TIIaJKUX M COBEPUIEHHO YMCTBIX
noBepxHocTel Metamios # > 1.
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XOJA PABOTHBI

IIpogheccuonanvro-opuenmuposanmvie 3a0aHUA:

1. PaccMOTpeTh MIKaJIbl U3MEPUTENBHBIX MTPUOOPOB, OMPEIECTUTH LICHY JCICHHUS.

2. llpoBepuTh, 3aBUCUT JHM CUJa TPEHUS OT IUIOHIAAM TOBEPXHOCTHU
CONPUKOCHOBEHMSI TE€JN, JJisi JTOr0 TMOJOXKUTh OpPYyCOK Ha TOPU30HTAIBHO
PaCIoOJIOKEHHYIO JOCKY TpaHbl0 C caMOW OOJBbIION IUJIOMIAJ b0 TTOBEPXHOCTH.
[IpukpenuB k OpycKy OUHAMOMETp, IUIABHO YBEIUYMBATH CHUITY, HaIPaBICHHYIO
BJIOJIb TIOBEPXHOCTH JOCKHM, M 3aMETHUTh MAKCUMAaJbHOE 3HAYECHHWE CHJIBI TPEHMS
MOKOS. 3aTeM MOCTAaBUTh TOT K€ OpPYCOK Ha APYryIO IpaHb ¢ MEHBUIEH IJIOIIAbIO
IIOBEPXHOCTH U BHOBb U3MEPUTH MAKCUMAJIbHOE 3HAYEHUE CUJIbI TPEHUS OKOSI.

-

1 e

l

| e ml

|I

3. TloBTOpHMB TakuWe >K€ H3MEpPEHHUS IPH PABHOMEPHOM JBHKCHHH OpyCKa I10
MMOBEPXHOCTU JOCKH, OIPEACINUTh BEIUYMHY CHUJIBI TPCHHUS CKOJIBKCHHS, a TaKKe
3aBUCHT JIM 3Ta CHJIa OT IUIOIIAJH IIOBEPXHOCTH COPHKOCHOBCHHS TEIL.

4. TlpuBecTn OpPYCOK B YCKOPEHHOE JBIDKCHHUE, JICHCTBYS HAa HETO CHJIOHN, OOJIBIICH
MOMYJISl CUJIBI TPCHHS CKOJIBKEHHS. VI3MEPUTh MOJTYJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. M3meputh maccy Opycka.

6. ITo moay4eHHBIM JaHHBIM BBIYMCIIUTH MOJIYJIb MAaKCHMAJIBHOT'O YCKOpEHHUs Opycka

Fynp B Fmp .

m

o opmyiie a =
7. Onpenenutb KOdOPUITUEHT TPEHUSI CKOJIbKEHUS, UCTIONB3YS HOpMYITy Fog = 4V

8. IlocTaBuTh Ha MEPBBI OPYCOK BTOPOWM TaKOW e, YBEIMYHUB TEM CaMbIM CHUITY,
MEPHEHANKYIISAPHYIO IOBEPXHOCTH CONTPUKOCHOBEHUS TEJa U CTOJIa (CUJjia JaBiICHUS).
N3mepuTh MakKCUMaJIbHYIO CHIIy TpeHus TMokos. Omnpenenutb 3aBUCHT JIU
MaKCUMaJlbHOE 3HAUEHHE MOYJISl CUJIbl TPEHUS TTOKOS OT CUJIbI JABJICHUS.

V///,  aad
%/ > TS =

L g
I;P\l e e "Hl

A

10./laHHBIC OMIBITOB U PACUETOB 3aMKCATh B TAOIUILY:
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Cuiaa

Macca | Moayas | Kodppuuuent

Ne F F
P P Fynp, | P, | N, | Opycka | yckopenus TPeHus
onbITA o
IOKOSy CKOJIbKCHHS y 2
H H H H| H| m,kr a, m/c CKOJIb’KEHHA 1

10. CpaBHUTH pe3yabTaThl U3MEPEHUM U CIETaTh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

UTO HA3bIBAIOT CUJION TPEHHS U CUJION YIIPYrocTu?

Kaxkue BHUIbI CHIIBI TPEHUS pa3InyaroT?

Kaxk onpenenuTs cuily TpeHHsI CKOJIbKEHNA?

IToka3aTp Ha PUCYHKE HAIIPaBJICHUE BCEX CWJI IEUCTBYIOIINX HA TEJIO0, HAXOISIIErOCs
Ha [MOBEPXHOCTH CTOJIA.

Kaxkoe BnusiHME OKa3bIBa€T CUJla TPEHUS Ha Tena (IPUBECTU MTPUMEDPBHI).

JIABOPATOPHAS PABOTA Ne 2

Hazeanue naoopamopnoit paoomoer. «V3ydyeHue COXpaHEHMS] MEXAHHUYECKOU
JHEPIYHU NMPH IBUKEHNH TeJIa MO AeiiCTBHEM CHJI THAKECTH U YIIPYTOCTH.

Ilenv padomoi: IPOBEPUTH 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUH.
Obopyoosanue: nuHamMoMeTp ¢ (PUKCATOPOM, IITATUB, U3MEPUTEIbHAS JTUHEHKA, 2
rpy3a o 100 rp.

PesyabTarsbi:

Dopmupyemoie 371emMeHmbl IIK (npogheccuonanvno-opuenmupoeanmnoe
cooepicanue):

— IIK 1.1 BpmonHsATe Hanaaxky, pPeryJMpoBKY M MPOBEPKY JJIEKTPUYECKOTO M
AIEKTPOMEXAHUYECKOTO 000PYIOBAHUS.

Memanpeomemmuwle:

— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPITI 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, ITP6 10;

— IIPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarowutics 001x#ceH ymemyb: TUIAHUPOBATh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIHHBIMU TPUOOpaMu  (IMHAMOMETP,
U3MepUTeIbHAsT JIMHEWKa), OOBSICHATH HaOJoaeMble  SBJICHHS, IIPOWU3BOJIUTH
MaTeMaTU4YeCKyr0 00paboTKy pe3yJIbTaTOB 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) xunetuueckas sueprusi: E = — rJ€ m — Macca Teja, L — CKOPOCTh TeJa.

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

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.

OTol sHeprued Teno o0JagaeT BCIEJACTBHE CBOECTO IOJOKEHHS OTHOCHTEIBHO
3emiu.

Takum 00pa3oM, MeXaHUUECKasl SHEPTHUs Tella CKIaAbIBACTCS U3 KHHETUYECKOMN
Y ITIOTCHIIUAIBHOM.

[ToTeHumanpHas 2HEPTUsS XapaKTepHU3yeT B3aWMMOJICHCTBYIOIIME Teja, a
KHHETHYECKasi SHEPrusl — JABWKYIIUECs Tena. M moTeHnualbHas, 1 KHHETHYECKasl
DHEPTUS HW3MEHSIOTCS TOJBKO B pe3yJabTaTe€ TAaKOTO B3aWMOACHCTBHUS TeEN, TMpHU
KOTOPOM JICHCTBYIOITUE Ha TEJIa CUJIBI COBEPIIAIOT pabOTy, OTIMYHYIO OT HYJISL.

OmHUM W3 OCHOBHBIX 3aKOHOB MEXaHUKH SBJISETCS 3aKOH COXPaHCHHS
MEXaHUYECKON IHEPTUH.

Ecau HeCKoJIbKO TeJl B3aUMOIEUCTBYIOT MEXIY COOOM TOJBKO CHIIaMH
TATOTCHHS ¥ CHJIAMHU YIIPYTOCTH U HUKAKWE BHEITHUE CUJIBI HA HUX HE JEHCTBYIOT, TO
IIPH JTFOOBIX B3aUMOJICUCTBUAX Te paboTa CHJI YIIPYTOCTH WIIM CHJI TATOTEHUS paBHA

HU3MEHEHHUIO TTOTSHITNAIBLHON SHEPTUH TEJ, B3ATOMY C IMPOTHUBOIIOJIO0KHBIM 3HAKOM:
A= _{Epz - Epl}

Bwmecre ¢ TeM mo TeopeMe 0 KWHETHUYSCKON YHEPTruM paboTa TeX ke CHUJI paBHA
M3MEHCHUIO KHHETHYECKOW SHEPTHH:

A=E, _E.i;l_

N3 cpaBHEHUs BbIlIE NPUBEICHHBIX PABEHCTB BHUAHO, 4YTO HW3MEHEHHE
KHHETHYECKOM DHEPruM Tel B 3aMKHYTOM CHCTEME paBHO MO abCOIOTHOMY
3HAYEHUIO WU3MEHEHHUIO MOTEHUIUAIBHOW SHEPTHUU CUCTEMBI TE€JI U MPOTHUBOMOJIOAKHO

eMy M0 3HaKy: BBy =~ En By Bt En = En v By

W3 s1oro cienyer, 4To CymMMa KMHETUYECKOW U NMOTEHUHUAIBHOW DHEPIUu Tell,
COCTaBJISIOIIUX 3aMKHYTYIO CUCTEMY U B3aMMOJECHCTBYIOLIUX MEXAYy COOOW CHiIaMu
TATOTEHHUs] W CUJAMH YIPY TOCTH, OCTaeTcsl MOCTOSHHOW. OTO YTBEPKICHUE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS JHEPTUU B MEXaHUYECKUX IIpoLeccax.

3axon coxpaHeHnusi 3Hepeuu — TPHU JIOOBIX MPOLECCAX, MPOUCXOIALIIUX B
CUCTEME IIPU HEU3MEHHBIX BHEIIHUX YCIOBUAX, €€ IIOJHAs DJHEPIus OCTACTCS
IIOCTOSIHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM HEPTUM TEJl HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.
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Jns MOnHOM MEXaHWYECKOM JHEPrMU 3aKOH COXPAaHECHUSI DHEPrUUd HMEET
CIEAYIOIIEE BBIPAKECHUE: MOJHA MEXAHUYECKas YHEPTHsS 3aMKHYTOW CHUCTEMBI TEJN,
B3aUMOJEHCTBYIOIINX CUJIAMU TATOTEHUS U YIPYTOCTU, OCTAETCS HEU3MEHHOM.

OCHOBHOE cOJIepKaHUE 3aKOHA COXPAHEHUs SHEPTUU 3aKII0YAETCS HE TOJBKO
B YCTAaHOBJEHUU (aKTa COXpAHEHHS IOJHOW MEXaHMYEeCKOW HHEpruu, HO U B
YCTAHOBJIEHHUH  BO3MOYKHOCTH  B3aMMHBIX  MPEBPAIICHUNA  KUHETUYECKOW U
NOTEHUMUAIIBHOW YHEPTUU TEJ B PABHOM KOJMYECTBEHHOW MEPE MPU B3aUMOJCHCTBUH
Tell.

3aK0H COXpaHEHUS YHEPTUHU PACKPHIBACT (PU3NUECKUNA CMBICI MIOHATHS PAOOTHI.

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

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

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

Mexanudeckoe ABMKEHUE HUKOTJA HE UcUe3aeT O0ECCIeIHO U HUKOT/Ia OHO HE
BO3HHKAET caMo co0oii. Bo BpeMst TOpMOKeHHs aBTOMOOMIISI IIPOU30IILIO HArPEBaHUE
TOPMO3HBIX KOJIOJIOK, IIMH aBTOMOOWIS U acdanbTa. CiaeaoBaTesbHO, B PE3yibTaTe
JNEUCTBUSL CHJI TpPEHUSI KUHETUYECKas JHEpPTrUsi aBTOMOOWJIA HE ucuesna, a
MPEBPATUIIACH BO BHYTPEHHIOIO SHEPTUIO TETJIOBOTO JIBUKEHHS MOJIEKYIL.

[Ipn 1100BIX (PU3MYECKUX B3aUMOJEHUCTBUSX JHEPTUsi HE BO3HUKAET U HE
MCYE3a€T, a TOJIBKO MPEBPAILAETCA U3 OJHON (POPMBI B APYTYIO.

[TockonMbKYy CHIIBI TPEHHSI UCKJIIOUUTH MOJHOCTBIO HE BO3MOXHO, TO M 3aKOH
COXPaHEHHs] MEXaHMYECKOW SHEPTUM BBIIOJHSAECTCS B PEAJbHBIX CHUCTEMAX JMUIIb
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 TUHEUKON JJIMHY NIPYKUHBI X1.
5. IlpukpenuTh rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3BMEPUTH MAKCUMAIbHYIO CUITYy YIIPYTOCTH.
6. U3meputh IIMHY NPY>KUHBI, IPU NPUKPEIVICHHBIX TPYy3aX X2.
7. CHATH Tpy3bl, PACTSIHYTh CHOBa MPYXHHY TakK, 4TOObl (PUKCATOp KOCHYJICS
NpyKUHbL. I3MEpUTH CUITy YIIPYTOCTH MPYKUHBI.
8. OmnpenenuTh yATUHEHUE IPYKUHBI AX = X2 — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
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10. Ompenenuth W3MEHEHHWE TOTCHIIMATBHON OHEPTHM TPYKHUHBI Tpu €&

F

pactsbkeHun 1o popmyne AE,, = —*

11. Onpenenuth U3MEHEHNE NOTEHIIMATBLHON SHEPTUU IPY30B MPU UX HNEPEMEIICHUN
no ¢popmyne AE.,=mgh.

12. Pe3ynbTaThl BCEX U3MEPEHUI M BBRIUUCICHUHN 3aMKcaTh B TaOJIHILY:

o = ° = m H3meHeHHe
< 2 JAJIMHA NPYXKUHBI ~ é“ E = 4 LE NOTEHUHAJbHOM
= : . = Q0 c ~y . JHEPrum
= - % - - z 2 = 2 2 =
o € =S = .= = = 0 - = = N SN
o1 o = Q0 ® o= % L > % -
4 P = 7 = S = 2 2 e s £ 2 2
S | g£| gTF| mE |27 iE| zy | Py
a o o = o = =
13. CpaBHHTH pe3yabTaThl U3BMEPEHUH U CAENATh BHIBO/I.
KOHTPOJIBHBIE BOITPOCBI:
1. Kakue BHUIbI HEPTUH CYHIECTBYIOT B MEXaHUKE?
2. UTo Ha3bIBaCTCs MOJTHOM MEXaHUYECKON dHEpTUei?
3. ChopMynrupoBaTh 3aKOH COXPAHEHHUS MEXaHHUUECKON SHEPTUH.
4. ITpu KaKOM yCIIOBUH BBITIOJIHSIETCS] 3aKOH COXPAHEHUS SHEPTUH B peaibHbIX
CUCTEMAX U rovyemy?
JIABOPATOPHAS PABOTA Ne 3
Has3zeanue naoopamopnoit padomot: «<A3mMepeHne BJIAKHOCTH BO31YXa).
Ileny paoomor: HAy4YUTHCA OMNBITHBIM IIYTEM OIPEAEIATh OTHOCUTEIBHYIO
BJI&KHOCTBH BO3/yXa.
Oobopyoosanue: TEPMOMETpP, BOJA WM JAUATUIOBBIM 3QUp, TMCUXPOMETP,
0apoTEpPMOrUTPOMETP, ICUXOMETpUYECKAs TAOIULA.
Pe3yabTartshi:

Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):
— 1IK 1.1. BpmmonHATe HaNankKy, PETYIUPOBKY M IPOBEPKY DIEKTPUYECKOTO H
AIEKTPOMEXAHUYECKOTO 000PYI0BaHNS;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemmHuule:
— TIP6 06, ITP6 07, ITP6 10;
— I1Py 07, IIPy 08, ITPy 09, I1Py 12.

Ilo okonuanuu pabomwvl oOyyarOWULICS OO0ANCEH YMemb. TUIAHUPOBATh U
BBITIOJHATh AKCHEPUMEHTHI C TOMOIIBIO PA3JIMYHBIX HM3MEPUTEIIbHBIX MPUOOPOB
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(mcuxpomeTp, 6apOTEPMOTUTPOMETP), TOIB30BATHCS MICUXOMETPUIECKON TaOIUIIeH;
pelmaTh 3aJa4d Ha OIPEICIICHUE OTHOCUTENIbHOW BIIQXKHOCTU BO31yXa, OOBACHSTH
M3MEHEHHE arperaTHbIX COCTOSTHUM BEIIECTBA.

Teopus

B armocdepe 3emin Bcerma cojaepikarcs BojAsiHbie mapbl. X comepxkaHue B
BO3/IyX€ XapaKTepHU3yeTcs: aOCOTOTHON U OTHOCUTEIBHON BIAXKHOCTHIO.

AOGCOMIOTHAs BIAXKHOCThL (p,) OIpENeseTcs MAacCoi BOASHOro mapa B 1 w3
BO3/yXa, T.€. INIOTHOCTHIO BOJISIHOTO Tapa.

AOGCOIIIOTHYIO BJIQKHOCTh MOXKHO OIPEAEIUTH 10 TEMIIEpaType — TEMIEpaType,
IpU  KOTOPOM map, HAXOMAIIMKCS B BO3AYXE, CTAHOBUTCS HACHIIICHHBIM.
TeMneparypy TOUYKM pOCBHI ONPEACISIIOT C MOMOIIBIO THUTPOMETpa, a 3aTeM IO
tabnune "/lagnenue HACLIWEHHBIX NAPO8 U UX HNIOMHOCMb NPU  PA3IUYHBIX
memnepamypax" HaXOJAT COOTBETCTBYIOIIYIO TEMIIEPATYPE TOUKH POCHI INIOTHOCTD.
HaiinenHas miaoTHOCTh U €CTh a0COIOTHAS BIIAYKHOCTH OKPYKAIOIIEro BO3/1yXa.

OTHOcHUTENbHAS BIIAXKHOCTh ) TOKA3bIBAET, CKOJIBKO IMPOLEHTOB COCTaBISET
a0COJIIOTHAs BJIAXHOCTh OT IUIOTHOCTH p, BOASHOIO Mapa, HACHIIIAIOIETO0 BO3AYX
MIpY TAaHHOM TeMIepaType:
£, *100%

P,

¢=

X0/ PABOTHBI
IIpogheccuonanvro-opueHmuposannvie 3a0aHUs:
1. PaccMoTpeTh ncuxpomeTp U 6apoTEpMOTUTPOMETP U ONIPEACIIUTD IIKATY JEICHUS
pruoOOPOB.

[Icuxpomerp: baporepmorurpomerp:

HUIKge m{)(l bstconoe
040 47)'[/
f e amM. ( dm we ) &
g 250 Mt
cr
0 r}\ 2

F. omi\ Bndgacfacm \00

o

o J0 4y go 10 N“(\"“%

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

3. OmnpenenuTh TeMIepaTypy Cyxoro TepMOMeTpa.

4. OnpeaenuTs TEMIIEPATyPy CMOUYEHHOTO TEPMOMETPA.
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5. OmnpenenuTh OTHOCHUTEIBHYIO BJIQKHOCTh, TMOJB3YSACH ICUXPOMETPHUIECKOM
TaOIUIIEH.

6. OnpenenuTh OTHOCUTEIBHYIO BJIQKHOCTD [0 OAPOTEPMOTUTPOMETPY.

7. Ucnonw3ys Tabmuiyy “/lasneHue HACLIWEeHHbIX NAPO8 U UX NIOMHOCHMb NpPU
PA3IUYHbIX memnepamypax”, ONpeneauTh MIOTHOCTh HACBHIIIICHHOTO BOSHOTO IMapa

(mpu Temmiepatype tey).

. ®P
8. Onpenenuth aOCOMOTHYIO BIAXXHOCTD 110 hopMysie p = 100%
0
9. Pe3ynbTarhl U3MEpEeHUH 3aMMcaTh B TAOIHILY:
IToxazanue Pa3noctn OtHocuteab- | OTrHOcuTeab- | IlIoTHOCTHL | AOCOJIIO
TepMOMeETpa MOKA3aHUI Has Has HACBILICH- T-
CYXOI' | CMOY | TEPMOMETPO | BJIAKHOCTD BJIAKHOCTD HOTO mapa, Hasl
o t1, €HHOT B At, °C BO3/1yXa Mo BO3/1yXa MO0 P, % BJIAXK-
°C o t2, NCUXpoOMeTpy | OapoTepMoOru- " HOCTb p,
°C 0,% rpomerpy ¢,% —
M
10. CpaBHUTH pPe3yJIbTATHI U CIEIATh BHIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Yrto HaspiBaeTcs wucnapeHueM, KoHueHcanuen? IlouemMy npu ucnapeHuun
TEMIIepaTypa KUAKOCTH IIOHNUKAETCS?

2. Kakoii nmap Ha3bIBalOT HACKIIIEHHBIM? Kak repeBecTH HEHACBIIICHHBIN Map B
COCTOSIHHE HACBIIICHUS?

3. HN300pa3uth Ha pHUCYHKE IUHAMHYECKOE PAaBHOBECHUE MEXAY MapoM U
KHUIKOCTBIO.

4. Tlouemy mOKa3aHMs BJIAKHOIO TEPMOMETpA IICUXPOMETPAa MEHBUIE
nokazaHud cyxoro Ttepmomerpa? Ilpum KakomM yCIOBMHM Pa3HOCTh IMOKa3aHUU
TepMOMETpa HauboJIbIIas?

5. Cyxoil U BIaXXHBI TEPMOMETPHI MCUXPOMETPA MOKA3BIBAIOT OAHY U TY K€
Temneparypy. KakoBa oTHOCUTENbHAS BIAXKHOCTh BO3IyXa?

6. Uto Ha3wiBatoT Toukol pockl? [Ipu kakoil TemrepaType BBIMAAET POca, €Clin
JaBjieHUE BOAsSHOTO napa B Bo3nyxe 1706 Ila.

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

JIABOPATOPHAS PABOTA Ne 4

Haszeanue nadopamopuon pabomwi: «3mepeHne NMOBEPXHOCTHOIO HATSKEHMS

KUTKOCTH.

Ilenwv pabomer: HayduThes ONpeAesaTh KO3PPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS

Pa3JIMYHBIMU CTIOCOOAMH.

Oobopyoosanue: Becbl C pa3HOBECAMH, IITATUB, WITAHTCHUUPKYJb,

u3MepuTenabHas, Kojba KOHUYEcKas, CTakaH, CTakaH C BOJOI,
20
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KOHycooOpa3Hasi uiu OIOpeTKa ¢ KpaHOM, TpyOKa pe3MHOBas C KPaHOM H
CTEKJIITHHBIM HAaKOHEYHHUKOM nauamerpom 3—4 MM, coCyl C BOJOH,
KanuuisipHas TpyOxa.

Pe3yabrarsi:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposannoe
cooeprcanue):

— [1IK 1.1. BeimonHATh HaNAAKy, PETYJIMPOBKY U MPOBEPKY IIEKTPUUYECKOTO U
ANEKTPOMEXAHUYECKOTO 000PYI0BaHN;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

- [1P6 06, I1P6 07, ITPG 10;

- [TPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo okoHuanuu pabomvl oOyuarowulicss OO0JdCeH YMems. TUIAHUPOBATH H
BBITIOJIHATh AKCIEPUMEHTHI IO OMNPEIEICHUI0 MOBEPXHOCTHOIO HATSKEHUS BOJBI,
MPUMEHSATh TOJYyYCHHBbIE 3HAHUS MO0 (QU3MKE /JIA OOBSICHEHUS HaAOIIOAEMBbIX
ABJICHUI, NPOU3BOJUTH MATEMaTHYECKYyI0 OOpabdOTKYy IOJIyYEHHBIX PE3yJIbTaTOB
AKCIIEPUMEHTA U NMOTPEUTHOCTEN U3MEPEHUS.

Teopus

Monekynbl  MOBEPXHOCTHOTO  CJOSL  JKMJAKOCTH  00JIajaloT  U30BITKOM
MOTEHIMAIBHON SHEPTUU MO CPABHEHUIO C SHEPTUEH MOJIEKYJ, HAXOISIIUXCS BHYTPH
xuakoctu. Kak u mobasi MexaHudecKasi CUCTeMa, TTOBEPXHOCTHBIN CIOM KUIKOCTH
CTPEMUTCSI YMEHBIIUTH CBOIO MOTECHIHAIBHYIO SHEPTHIO. 32 CUET YMEHBIICHUS 3TOU
SHEPrUU MOJIEKYJSIPHBIE CHUJIbI — CHJIBI IOBEPXHOCTHOTO HATSKEHUS — COBEPILIAOT
paboTy A, cokparias IjIomaab CBOOOHOM MOBEPXHOCTH JKHIAKOCTH S HA BEIMYUHY
AS: A =0AS.

Kosdbdumment mnpomopruoHalIbHOCTH 6 Ha3bIBaeTCs  KOIPHUIIMEHTOM
MOBEPXHOCTHOTO HATSHKEHUS JTaHHOW >KUAKOCTU. W3 mpuBeneHHOM BbIlie GOpMYIIbI
BHUJIHO, YTO OH YMCJICHHO PaBEH CHUJIE TTOBEPXHOCTHOTO HaTshkeHUs F, nelicTByromein
Ha €IWHUILY JJIMHBI JIMHUM, OTPAHUYMBAIOIICH KaKylo-IMOO dYacTb CBOOOJHOM

F

— i

MMOBCPXHOCTH KUJAKOCTH: 6 = ol ]{:

[ToBEpXHOCTHOE HATSIKEHUE KUIKOCTH 3aBUCUT OT HPUPOJIBI
IPAaHUYHBIX CPEJ U TEMIIEPATYPhI KUJIKOCTH. =

[ToBepxHOCTHOE HaTSOKEHUE MOKHO ONPEJEIUTD
pa3IMYHBIMM METOJAMM: METOJOM OTpbIBA Kameidb U METOJIOM
MOIHATHS )KUJKOCTH B KallUJLIsAPE.
1) Meroa oTpbiBa Kamnenb.

JInst u3MepeHus 3TUM METOJIOM COOMpPArOT YCTAaHOBKY MO &

PHUCYHKY.
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HanuBaroT IuUCTHIUIMPOBAHHYIO WM XOPOIIO NPOKUISTYEHHYIO BOAY U C
MOMOIIBIO KpaHa pErylIupyrT e€ BBITCKAaHWE Tak, 4TOObI BOAa OTIEIHHBIMHU
KalIIMU T1ajana B TIOJCTABJICHHBIN cTakaH. {7 Karum >KHIKOCTH B MOMEHT ee
OTpbIBa OT KOHIIa TpyOKH cwioi F Oyaer Bec karmu:  F = mg;

JMHMS, OrPaHUYMBAIONIAs  CBOOOJHYIO  IOBEPXHOCTh  KHMAKOCTH, — JUIMHA
OKPY>KHOCTH INEHKH KaILIH: | =ndu.x.
mg Mg
Orcropa o = WIMG= .
7ZdW.K. nﬂdm_;{_ '

rane M — macca BbUTMBIIEHCS BOJIbI, § — YCKOPEHHE CBOOOHOTO MaJieHUs, N — YUCIIO
Kaneyb BOJIbI, Ou.x — BHYTPEHHHH JHaMETpP CTCKIISTHHON TPYOKH.
2) MeTo/1 ToTHATHSI )KUJIKOCTH B KalMJUIPE.

[Ipn wu3MepeHHH, KanWUISPHYIO TPYOKY OIyCKalOT B
CTakaH C BOJOM W HU3MEPSIOT BBICOTY MOJHATHS BOJLI B
Kanuuisipe. JKuaKoCcTh MOJHUMAETCA B KaWJULSIpe A0 TeX Mop,
MOKa CuJjia MOBEPXHOCTHOI'O HATSXKEHUSI HE YPAaBHOBECUT CHITY h
TSDKECTH, IEUCTBYIOIIYIO Ha OHATYIO BOAY: F = Fuaxe,

3 pfzdzhg _ phgd
ond = —4 ., orcona 6= T,

A€ p — IUIOTHOCTh KUAKOCTH, ( — MOAYJIb YCKOPEHUS
CBOOOJTHOrO TMajeHUs, N - BBICOTA MOTHATHS >KUIKOCTH B =
Kanuusipe, d — JuaMeTp Karmuuispa.

XOJA PABOTHBI
| cioco6: kanenvnuoiii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.
2. Onpenenuth Maccy mycroro crakana o 0,01 r.
3. H3MepuTh BHYTPEHHUW AMAMETpP CTEKISHHOW TPYOKM INTAHTCHIIMPKYJIEM.
Berurcnuth nuametp meiku Kamii  Qu.e. = 0,9 d.
4. CoOpaTh yCTAaHOBKY IO PUCYHKY. YCTaHOBUTb MpHUOOP TaK, YTOOBI CTEKJISHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BO/IA, ObLJIa CTPOTO BEpTUKAJIbHA.
5. 3aKkpbITh KpaH, HAIUTH BOAY. [lOCTENIEHHO OTKphIBas KpaH, JOOUTHCS, YTOOBI U3
TpyOKH BOJia BhITEKAJNa OTAeNbHBIME KaryisiMu (30 — 40 xamens B MUHYTY).
6. IloncraBuTh noj TpyOKy MycTOM cTakaH u orcuuTarh B 100 Kamens.
/. OnpenenuTh Maccy cTakaHa ¢ BOJIOM, BBIYUCIUTh MAacCy BOJIBI: M3 = M2 — My.

mg

8. BbIuMCIIMTE MOBEPXHOCTHOE HATSUKEHHE BOJIBI IO hopMyJIe: 6 = | a, .

9. BeUHMCIUTE OTHOCUTENIBHYIO TTOTPEIIHOCTh U3MEpPEHUi 1o popmyiie:

|O-_O-ma6/1 |
o=—""__ -100%.

mabn

10. Pe3ynbTarsl U3BMEpEeHU U BBIYMCIICHUI 3aTUcaTh B TAOJIUILY:
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Il cnioco6: kanunnapmwii
IIpogeccuonanvro-opuenmuposanHule 3a0aHUA.
1. PaccMoTpeTh IIKajbl U3MEPUTEIBHBIX TIPUOOPOB, ONPEICITUTh IIEHY JCICHNUS.
2. I3MepuTh TuaMeTp Kamuuisipa MITaHTeHIIUPKYJICM.
3. Cobpath yCcTaHOBKY 10 PUCYHKY. OIMYCTUTH KallWUISIP B BOAY U U3MEPUTH BBICOTY
e€ MOTHATHS B KanmyuIape (JIMHEWKOW ) HaJl TOBEPXHOCTHIO BOJBI B CTaKaHE.
phgd
4. BeIYHCITMTB OBEPXHOCTHOE HATSDKEHHUE BOJBI 0 hopMyrne: 6= ~ 4 .
5. CpaBHUTH pe3ynbTaThl MU3MEPEHUN C TAOJMYHBIM 3HAYEHHWEM ITOBEPXHOCTHOTO
HATSDKEHUS U ONPEJICTUTh OTHOCUTEIBHYIO MOTPEIIHOCTb.
6. Pe3ynpTaThl H3MEpEeHUI M BBIYMCICHUH 3aMicaTh B TAOIHILY:

s E Koagdunmnent
<R 2 z IOBEPXHOCTHOIO 5
z e s B S HATSKEHHS = &
s §>= §§ i“” éc
o = S = A B oz = Z = = S ES
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7. CpaBHUTB pe3yJbTaThl U CAENATh BHIBOJ.

KOHTPOJIBHBIE BOITPOCHI:
YTo Takoe NOBEPXHOCTHOE HATSKEHUE?
Kak u rzie mpumeHsieTcs MoBEpXHOCTHOE HATSHKEHUE.
Ha 4T0 neiicTByeT cuiia MOBEPXHOCTHOTO HATSHKEHUS M KaK OHA HampasiieHa?
ITouemy MOBEPXHOCTHOE HATSHKEHUE 3aBUCUT OT BUA KUJIKOCTU?
N300pa3uth Ha pUCYHKE MOJIEKYJY >KUJIKOCTH Ha MOBEPXHOCTU TBEPIOTO Teja
JUISL ClTy4dasi CMauMBaHUs M HE CMauyuBaHUs. YKa3aTh KpacBOM yroJl.
6. Uro takoe kamwuip? M300pa3uTh KHUAKOCTh B KamWuisipe Ui Ciaydas
CMa4yMBaHUA U HE CMAYUBaHUS.
7. Tlodyemy *KUAKOCTH UCHAPSIOTCS JIETYe, 4YeM TBEpble Tema?

aorONE
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JIABOPATOPHAS PABOTA Ne 5

Has3zeanue navopamopnoiu pabomui: «A3yuyenue 3akona Oma Ajs1 y4acTKa nenu
IPH N0CJIeJ0BATEJIBHOM COeIMHEHUH IPOBOAHUKOB.

Ilenv pabdomer: HaydUTbCS COEOUHATH MHOTPEOUTENM Pa3IMYHBIMHM CIIOcO0aMH,
OIBITHBIM IYTEM ITPOBEPUTH 3aKOH OMa.

Oobopyoosanue: WCTOYHUK DJJIEKTPUYECKOM DHEPIUH, PE3UCTOPBI, aMIEPMETP,
BOJIBTMETP, PEOCTAT MOJI3YHKOBBIH, KIIFOY, COEAMHUTEIBHBIE TPOBO/IA.

Pesyabrartsi:

Dopmupyemoie INeMeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):

— 1IK 1.1. BpmmonHsATe HaNankKy, PETyJIUPOBKY M IIPOBEPKY DIEKTPUYECKOTO M
AIIEKTPOMEXAHUYECKOT0 000PYAOBAHNUS;

MemanpeomemHbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— I1PG 06, ITP6 07, ITP6 10;

— I1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl oOyualOWULCS  OOAHCEH YMemb: COCTaBISATh
AIIEKTPUYECKHE UENH, IUIAHUPOBaTh M TMPOBOJUTH H3MEPEHUS pa3IMYHbIMUA
U3MEPUTENbHBIMA  NPUOOpaMu  (aMIEpMETp, BOJBTMETP), MPOU3ZBOAUTH pacueT
ANIEKTPUYECKUX IIENel TMpH pa3IMuHbIX CHOCcO0ax COEAUHEHHS MOTpeduTenel u
MCTOYHUKOB AJIEKTPUYECKOIO TOKA, MPOU3BOJAUTH MAaTEMaTHYECKyl0 00pabOTKy
MIOJIyYEHHBIX PE3YyJbTAaTOB 3KCHEPUMEHTA W IIOIPEHIHOCTEH; pellarh 3aJadyd Ha
OIpENIENICHNE CUJIBI TOKA C MCIIOJIB30BAHNEM 3aKOHOB OMa T y4acTKa LIETIH.

Teopus
DNEKTPUYECKUN TOK — YMOPSAIOYEHHOE NBUKEHUE 3apsKEHHBIX yacTull. Jis
TOTO 4YTOOBI B TPOBOJHUKE BCE BpEMs MPOTEKAT DJJIEKTPUYECKUM TOK, B HEM
HEOOXOAMMO TOAJEPKUBATh TOCTOSTHHOE JJIEKTPUYECKOE I0JIE C MOMOUIBIO
HMCTOYHMKA TOKA.
OCHOBHBIMHM  XapaKTEPUCTUKAMH JJIEKTPUUYECKOTO TOKA B LENU SBISIOTCS
HaNpsDKEHWE, Cujla TOKa, COMNPOTHBJICHHE. 3aBUCUMOCTh MEXAY OTUMHU

XapaKTEPUCTUKAMU YCTaHABIMBAET 3aKOH OMa: (= .

[Torpebutenu SNEKTPUUYECKOW DJHEPrMM — DBJICKTPUUECKHUE JIAMIIOUKH,
AJIEKTpOHArpeBaTesibHble MPUOOPHI, MPOBOJAA U T. M. — OOJAJAI0T ONPECICHHBIM
COIPOTUBIIEHUEM, IIO3TOMY HMX 4YaCTO Ha3bIBAKOT  «IIPOBOJHUKAMHU» WU
pe3UCTOpaMH.

OOBIYHO dJEKTpUYECKas LEeMb COCTOMT W3 HECKOJBKUX PE3UCTOPOB,
COEMHEHHBIX ITOCIEA0BATENBHO, MApPaUIEIbHO WM cMelmaHHO. CONpOTUBIICHHE
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ATOTO PE3UCTOpPA HA3ZBIBAIOT IKBUBAJICHTHBIM OOIEMY COMPOTHBICHUIO HECKOJIBKUX
PE3UCTOPOB, 0OPA3YIOIIMX IETb.
CxeMa TMOCJEIOBATEILHOTO COEAMHEHUS! MPOBOJHUKOB BBITJISIUT CJEAYIOIIUM

obpazom:
R1

R2
R3

[Ipn mocnegoBaTeIbHOM COEAMHEHHHM BCE BXOJSALIME B HEro IMPOBOJHUKH
COCIMHSIOTCA JPYr 3a JAPYrOM, T.€. KOHEIL IEpPBOr0 MPOBOJAHHKA COEAUHSETCS C
HayajioM BTOPOTrO.

Cuna Toka B JTIOOBIX YacTAX IIEMH OJHA U Ta k€ (00 3TOM CBUIETEILCTBYIOT
MOKa3aHUs aMIIEPMETPOB): I=1,=1I,.

Ecnu yepe3 oauH NpOBOIHUK MPOTEKAET TOK, TO OH MIPOTEKAET U YEPE3 BCE
OCTaJIbHBIE.

Ecnu xoTst 661 HA OJTHOM TIPOBOJHUKE OTCYTCTBYET TOK, TO OH 0053aTEJILHO
OTCYTCTBYET U Ha BCEX OCTaJIbHBIX.

[Ipn mnocnenoBaTelbHOM COEAUHEHWH CONPOTHUBIICHUN pE3yJbTHPYIOIIEE
HANpsHKEHUE PaBHO CYMME HANPSIKECHUN HA yYaCTKaXx: U= U;+ U,.

PesynpTupytouee CONPOTUBJIEHUE  MOCJEI0BATEIHHO COCIMHEHHBIX
MOTPEOUTENICH paBHO CYMME COMTPOTUBJICHUM MTOTPEOUTENECH: R = R, +R,.

ConpoTtuBiieHHE nenu R, COCTOSIIIICH 13 N OIMHAKOBBIX JIaMII,
comnpoTuBIeHUEM R4 Kaxkjasi, B N pa3 OOJbIIE COMPOTUBIICHHS OJTHOM JIAMITBI:

R =R 1 * M.

XOJd PABOTHBI
1. CocTaBUTb IAEKTPUIECKYIO IIEMb MO CXEME:

A

A R R> R3 B

B ——

IIpogpeccuonanvro-opuenmupoganmvie 3a0aHUSL:

2. PaccMOTpeTh IIKaJIbl M3MEPUTENbHBIX TPUOOPOB, ONPEAETUTD LIEHY JCJICHUS.

3. [IpoBepuTh 3JIEKTPUUECKYIO LI€Mb, IEMb 3aMKHYTh M MU3MEPUTh HAIpPsDKEHUS Ha
KaKIOM pesucrtope. I 3TOro MNPUKOCHYTHCS HAKOHEYHMKAMU IPOBOJOB,
MPUCOEIMHEHHBIX K 32KMMaM BOJIBTMETP K KJIEMMaM KaKJI0TO PE3UCTOpa.

4. 3meputh HampsiKeHUE Ha KOHIAX BCEU rpymnmbl pe3uctopoB (yuactok AB), memnb
Pa30MKHYTb.

5. [Iposeputh cooTHOMEHUS (Uysy.= Upacu; Upacu = U1 + Uz + Us3) 1 cienath BBIBOA.
6. Bbluucaute  oOmiee  CONPOTUBIEHUWE  MPOBOJHUKOB,  COEIUHEHHBIX
MOCJIEIOBATEIbHO, PA3TUYHBIMU CIIOCOOAMH:
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aMIiepMeTpa U cJeiaTh BhIBO/I.
8. Pe3ynbTarhl n13MepeHui U BEIYUCICHUHN 3aKicaTh B TAOIUILY.

7. Tlo popmyne | = BBIUKCIIUTh CUJIY TOKa. CpaBHUTH €€ C MOKa3aHHEM

COHPOTHBﬂeHHe HaHpﬂ)KeHHe Cl/lﬂa TOKAQ
= =
= = = B | m
S |8 |8 |9 |% |rjmjm| |5 |<|l<|e|T
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9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BBIBO/I.
KOHTPOJIBHBIE BOITPOCHI:

. Kak BKIIFOUEHBI BBIKITIOYATENb, OaTapeika W JaMIIOYKa B KapMaHHOM (oHapuKe?

N3o00pa3ure cxemy.
. M300pa3uth ydacToK IEenu COACp AIIUNA JaMIbl, COSTUHEHHBIX MOCIEI0BATEIBHO.

['ne mpuMeHsIOTCS TAKUE CXEMBI?
. Iloka3zaTh Ha cxeme, KaK MOJKJIIOYUTh aMIIEPMETP U BOJBTMETP K pe3uctopy. Kak
MOYHO OMPEJIETUTh COMPOTUBIICHUE PE3UCTOPA MO UX TTOKA3aHUAM?

JIABOPATOPHAS PABOTA Ne 6

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

Ileny padomer: HayudUTHCS COENUHSATH NOTPEOUTENH PaA3JIMYHBIMH CHOCOOaMH,
OTBITHBIM IMYTEM MPOBEPUTH 3aKk0H OMa.

Ooopyooseanue: WCTOYHUK DIIEKTPUYECKOM DHEPTUM, PE3UCTOPBI, aMIEPMETD,
BOJILTMETP, PEOCTAT MOJI3YHKOBBIN, KJIFOY, COCIUHUTEIHHBIE MPOBO/IA.

Pe3yabTarthi:

Dopmupyemoie 9J1eMEeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooeprcanue):

— IIK 1.1. BpImonHATH HaNAAKy, PETYIUPOBKY M MPOBEPKY DIECKTPUUECKOTO U
AIEKTPOMEXAHUYECKOTO 000PYI0BaHNS;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, ITP6 10;
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— IIPy 07, ITPy 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarowulici OO0JdCeH yMemb. COCTaBIISATh
AJIIEKTPUYECKHUE 1IeMH,  IUIAHUPOBATh M TMPOBOJUTH HM3MEPEHUS  Pa3IUYHBIMU
U3MEPUTETbHBIMU  MIpHOOpaMu  (amrepMeTp, BOJBTMETpP), MPOU3BOAUTH pPaCyeT
AIIEKTPUUYECKUX IIeTed MpH Pa3IUYHBIX CIOCO0AaX COENMHEHUs MOTpedutrene u
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOM3BOJUTH MAaTEMAaTHYECKYI0 00pabOTKy
MOJTyYEHHBIX PE3YyIbTaTOB AKCIICPUMEHTA W TOTPENTHOCTEH HW3MEpPEHHUsS; pelaTh
3aJlauyu Ha OIpEeJIeNIeHHue CHJIbI TOKa C MCMOJb30BaHMEM 3aKOHOB Oma ISl yyacTka
TN,

Teopus

DIIEKTPUYECKUIN TOK — YHOPANOYEHHOE ABWIKECHHUE 3apsKEHHBIX dactull. [{ns
TOrO 4YTOOBI B TIPOBOJHUKE BCE BpEeMs MNPOTEKAl JJIEKTPUYECKUM TOK, B HEM
HEOOXOJMMO TOJJEPKUBATh TOCTOSTHHOE JJICKTPUYECKOE TI0JIE C TMOMOIIBIO
HMCTOYHMKA TOKA.

OCHOBHBIMM XapaKTEPUCTUKAMHU JJIEKTPUUYECKOTO TOKAa B LEMH SBISIOTCS
HAaINpsHKEHHUE, CUJla TOKA, COIIPOTUBIICHUE.
3aBUCUMOCTh MEXIY 3TUMHU XapaKTEPUCTUKAMHU YCTAaHABIMBAECT 3aKOH OMa:

U

1= —.

R
[ToTpebuTenn HSJIEKTPUUYECKONM HHEPIHMM — DJICKTPUUYECKHE JIAMIIOUKH,
AJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, MPOBOAA U T. M. — OOJAAAIOT ONPEEICHHBIM

CONPOTUBIICHUEM, IIO3TOMY HX YacTO HAa3bIBAIOT  «IPOBOJAHHKAMH» WA
pE3UCTOpaMH.
Cxema mapajuieIbHOTO COSTUHEHHS IIPOBOTHUKOB BBITIISAUT CJICIYIOIIAM 00pa3oM:

[ &
Rl ﬁ]ﬁz [:]R3
O—e +

[Ipu mapasiesbHOM CO€IMHEHUU BCE BXOJAIIUE B HErO MPOBOAHUKHU OJTHUM
CBOMM KOHIIOM MPHUCOEAMHSIOTCS K OJTHOM TOYKE Lenmu A, a BTOPHIM KOHIIOM — K
Ipyrou Touke B.

Cuia Toka B HEpa3BETBIEHHOM YacTH II€MM paBHAa CyMME CHJI TOKa B
OTJICJIbHBIX TapajUIeIbHO COCIMHEHHBIX MPOBOAHUKaX. OO 3TOM CBUIETEIHCTBYIOT
MOKa3aHUs aMIIEPMETPOB: I=1,+ I,.

Eciau BBIKpYTUTH OJHY Jammy, TO JApyras Jiammna HpOJOJKAeT TOpeTh. ITO
CBOMCTBO WCIOJIB3YIOT [IJIsi TOJKIIIOYEHUS OBITOBBIX NPUOOPOB B TOMEIICHHH.
Hanpsixkenne Ha ydactke nenu AB M Ha KOHIaX BCEX MApAJUICIBHO COCIMHEHHBIX
MPOBOJIHUKOB OJTHO U TO ¥KE: U=U;= U,.

OO01iee COMPOTUBIICHHUE IETH MPH IMapalICIbHOM COCIMHEHUU ITPOBOIHHKOB
ompenensiercs no Gpopmyre:

1 1

1
R R, R,
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ComnpoTuBiieHue nenu R, COCTOSIICH 13 N OJIMHAKOBBIX JlaMmIl,
conpoTuBicHueM R4 Kaxxjas, B N pa3 MEHbIIE COMPOTUBJICHUS OJTHOU JIAMIIbI:

R
R = =
n

Bo Bcex ciywasix, KOTrJla HY>KHO HE3aBUCHMOE BKJIIOYEHHE W BBIKIHOYEHUE
ANEKTPUYECKUX MNPUOOPOB B LENH, MCHOJIB3YIOT NapajlIeIbHOE COEIHHEHHE
ANEKTPUYECKUX YCTPOMCTB. VIMEHHO mapamienbHbIM 00pa3oM yCTaHABIMBAIOT
pO3€TKH B KBapTHpax. Takoe NOAKIIOYEHHE NO3BOJSIET BKIIOYATH Pa3JIMYHbIC
npuOOpbI B CETh COBEPIICHHO HE3aBUCHUMO JIPYT OT ApPYyTa, U IMPU BBIXOJE UX CTPOs
OJIHOTO U3 HUX ATO HE BIUSET HA PabOTy OCTaIbHBIX.

OcHOBHBIE OCOOCHHOCTHU:
« Bxirouenue u/unm BRIKIIOYEHUE OJTHOM HArpy3KH HEe MelIaeT padoTe OCTaIbHBIX.
o Bce narpy3ku paboTaroT npu 0OHOM HAIPSKEHUU.

XOJA PABOTHBI
1. CocTaBUTH AIAEKTPUUECKYIO IIENb IO CXEME

-4

R

IIpogheccuonanvro-opuenmuposanmvie 3a0aHuUs:

2. PaccMOTpeTh IIKaIbl M3MEPUTENBHBIX IPUOOPOB, ONPEACTUTD IIEHY JCICHUS.

3. IIpoBepuTh NIEKTPUYECKYIO 1I€Tb, IIENb 3aMKHYTh M M3MEPHUTh HAIpSHKCHHE Ha
y4acTke AB 1 CHIly TOKa B LIETIH.

4. TlepextounTh aMIEPMETP U3 MATUCTPAIH B Ty WA HHYIO BETBb U U3MEPUTH CUITY
TOKa B KaXJIOM PE3UCTOPE.

S. IIpoBeputh cooTHOWEHUS [ ey = 1+ 12+ I3 1 Iy = Ipacq, COENATH BBIBOJL

6. BbrunciuTh o0l11ee CONMpOTHBIEHUE MPOBOIHUKOB, COCAUHEHHBIX MapauIeIbHO,
Pa3ITUYHBIMU CTIOCOOAMH:

U 1 1 1 1
R 106w = % Roomm = R + Ry + Ry’
RiR2R3
T.€. Raoou= R R TR,R;+RiR; °
/. Beruncnurs Hanpsokenue 1mo ¢opmyie Up,eq = |+ Raosw. CpaBHuth ero c

MOKA3aHMUEM BOJIBTMETPA U CIIEJIaTh BBIBO/I.
8. Pe3ynbTaThl n3MepeHnil U BEIYUCICHUH 3aMicaTh B TAOIUITY.
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ConporusjieHne Hanpsixxkenue Cuia Toka
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9. CpaBHUTH pe3yabTaThl U3MEPEHUH U ClI€TaTh BHIBOJ.
KOHTPOJIBHBIE BOITPOCHI:

. Jns ocBemieHus TpaMBalHOIO BaroHa ucroibdyercs 10 jamm, pacCUMTaHHBIX Ha
Hanpspkenne 120 B. Kak BkitoueHsl 31 namibl? HanpsbkeHue B TpaMBalHOM ceTH
600 B.

. 300pa3uth y4acTok LIENH COAEp KALIUM JIaMIlbl, COEIMHEHHBIX MapaienbHo. ['ae
MPUMEHSIOTCS TAKUE CXEMBbI?

BoceMb pe3ucTopoB COEAVMHIIIN T10 JIBA MOCIEAOBATENIBHO B YETHIPE MapajlieIbHbIE
BeTBU. HauepTuTh cxemy coe1lMHEHHS.

JIABOPATOPHAS PABOTA Ne 7

Hazeanue nabvopamopnou paoomer: «Onpenenenue IAC U BHYTpPeHHero
CONMPOTHBJIEHUS] ICTOYHUKA HANIPSIZKEHUSD.
Ilenv paoomer: Hayunthes onpenenars IJIC U BHYTpEHHEE CONPOTUBIICHUE
HMCTOYHUKA TOKA.
Obopyoosanue: aMIepMmeTp, BOJBTMETP, HMCTOYHUK JJICKTPUUYECKOM DHEPTUH,
peocTaT, K04, COEIMHUTEIIbHBIE IPOBOJA.
Pe3yabTarthi:
Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepicanue):
— 1IK 1.1. BpINONHATE HaNagKy, PETYJIUMPOBKY M IMPOBEPKY IJIEKTPUUECKOTO M
AIEKTPOMEXAHUYECKOTO 000PY/I0BaHNS;
MemanpeomemHuwle:
— 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;
npeomemmHuule:
— IIP6 06, ITP6 07, ITP6 10;
— [IIPy 07, I[Py 08, I1Py 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarowulicsi OO0JdCeH yMemb. COCTaBIISATh
ANIEKTPUUECKHUE I1IeMH, I[UIAHUPOBATh U BBINOJHATh M3MEPEHUS  Pa3jIMYHbIMU
MU3MEPUTETbHBIMU npudopamMu (ammepmertp, BOJIETMETD), ITPOU3BOJIUTH
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MaTeMaTHYECKyl0  00paOOTKy  TMOJYy4EHHBIX  pe3yJbTaTOB  JKCIEPUMEHTa H
NOTPEIIHOCTEN H3MEpPEHUs;  pellarb 3aJayd Ha OIPENEICHUE CUIbl 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 MPOUCXOAMT Ojaromapss paboTe, COBepIIaeMoit
CTOpOHHUMHU cwiaMd. CTOpOHHME CHJIBI — CHJIBL, JICUCTBYIOIIHE IPOTUB
AIEKTPUYECKOr0 TMOJII M BBINOJHAIOIIME padOTy 3a CYET KaKOW-IIMOO 3HEpruw,
ITOJBEIEHHON U3BHE.

Benuunna, u3Mmepsiemass paboToOi, coBeplIaeMOW CTOPOHHHMH CHIIAMU TIpU
NEepPEeMEeIEHNN E€IMHULIBI TIOJIOKUTENBHOTO 3apsga BHYTPM HCTOYHHKA TOKa,
Ha3bIBAETCS JIEKTPOJABMKYIIEH cuiibl nctouHuka Toka (3C — ¢, 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 compoTuBieHWEM R W 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-opuenmuposantule 3a0aHU.

2. PaccMOTpeTh MIKaibl aMIIepMETpa U BOJIBTMETPA, ONIPEACTUTD IIEHY JICTICHUS.

3. IIpoBepuTh 11€Mb, 3aMKHYTh KJTI0Y, MMOJIB3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIIYI0 HECKOJBKHAM JICJICHUAM IIKAIbl amrnepMerpa. CHATh NMOKa3aHUs
BOJIbTMETPA U amIiepMeTpa. Pa3oMKHYTh LIE€TIb.

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

U

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

6. Pe3ynbpTaThl M3MEpeHH MOACTaBUTh B ypaBHeHue ¢ = U + Ir, onpenenuts € u I,
pelasi CUCTEMbl YPAaBHECHUM:

e =Ui+1I1r, c=Ux+1lor, {i=U3+|3r,
e =Ux+1ar; =Us+I3r; =Ui+ 1.

I_H
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/. Pa30oMKHYTHh 1Llenb U WU3MEpUTh HaNpsikeHHE Ugnym Ha 3aXKUMax HCTOYHHUKA
ANEKTPUYECKON SJHEPTUH IPY PA30OMKHYTON BHEIIHEW LIETIH.

8. Bce pe3ynpTaThl H3MEPEHHUI U BEIYUCICHHUM 3aMKcaTh B TAOIUILY.
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9. CpaBHUTH pe3yabTaThl U3MEPEHUI U ClI€TaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UYTo Takoe BHEWIHSSA U BHYTPEHHSSI YaCTH Lienu? YKa3aTh HA PUCYHKE.
YT0 Takoe CTOPOHHHE CHUIIBI?
[ToueMy nokaszaHus BOJBTMETPA MPHU PA30OMKHYTOM U 3aMKHYTOM KJIKOYE Pa3JINYHBbI?
Yro nazeiBaetcs JDJC?
YT0 Takoe BHYTPEHHEE U BHELIHEE CONIPOTHUBIICHUE LIETTN?

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pabomoi: «OnpeneneHue TeMnepaTypbl HUTH JIAMIIbI
HAKAJIMBAHHUS U MOLIHOCTH, MOTPeOIAeMOM JIaMIIOi».

Ileny pabomel: wccienoBaTh 3aBUCUMOCTH MOITHOCTH TOKa OT HAMNPSOKCHUS U
HAYYUTHCSI ONPEACNIATh TEMIIEPATyPy HUTH JIAMITbl HAKaJTUBAHMUS .

Oobopyoosanue: JJIEKTpUYECKas JiaMIla, HUCTOYHHK DJICKTPUYECKOTO TOKa,
aMIepMeTp, BOJIBTMETP, PEOCTAT MOJI3YHKOBBIN, K04, COEAMHUTENIbHBIE TPOBOIA.
PesyabTarsl:

Dopmupyemoie 9J1eMeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooepiicanue):
— IIK 1.1. BpimonHATe HaNankKy, PETYJIUPOBKY M IPOBEPKY IIIEKTPUUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000PYI0BaHNS;
MemanpeomemHuwle:
— MPII 01, MPII 02, MPIT 03, MPII 04, MPII 05, MPIT 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.

— IIP6 06, ITP6 07, ITP6 10;

— [1Py 07, ITPy 08, ITPy 09, [1Py 12.

Ilo  oxonyanuu pabomwvl oOyuarOwulics O00NNHCeH YMemb: COCTaBIAThH
ANEKTPUUECKHUE IIEMH, IUIAHUPOBATh M BBINOJHATH JKCIEPUMEHTHI C TOMOIIBIO
Pa3IMYHBIX M3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJBTMETP), MPOU3BOIUTH
MaTeMaTUYeCKyl0  OOpabOTKy  TMOJyYEHHBIX  PE3yJbTaTOB  JKCIEPUMEHTA W
MIOTPELTHOCTEMN.

Teopus

Jlamna HakajguMBaHUS MPHU BKIIOYEHUU pabOTAeT B IKCTPEMAJbHBIX YCIOBHUSX
IIPA TOKAaX, KOTOPBIE MPEBBIIIAIOT HOMHUHAJIBHBIM, YTO IPUBOAUT K YCKOPEHHOMY
M3HOCY HUTHU HaKaja U MPEeXIEBPEMEHHOMY BBIXOJy JaMIIbl U3 CTPOsi, OCOOCHHO MpPH
MPEBBIIIEHUSIX HATPSKEHUS B TUTAIOLIEH CETH.

[Ipn npoaoMKUTENbHONW paboTe JIaMIlbl HAaKaJIMBAaHUS €€ HUTh Hakaja MOoj
BO3JICHCTBUEM  BBICOKOM  TEMIIEpaTypbl HarpeBa IOCTEIIEHHO  HUCIapseTcs,
YMEHBINIASICh B JuaMeTpe, pBeTcs (meperopaer). Uem Bhillie TemmepaTypa Harpena
HUTU Hakaja, TeM OoJibllle CcBeTa u3ny4yaeT Jamna. [Ipu >TOM HHTEHCHUBHEE
MPOTEKAET TMPOIIECC HMCHApEHHs] HUTH, W COKPAIAETCS CPOK CIY>KObI JIaMIIBI.
[TosToMy miis JlaMn HaKaJIMBaHUS YCTAHABIMBAETCS Takas TeMIepaTypa Hakaja
HUTH, TPU KOTOpoil oOecreuynBaeTcs HEOoOXoauMas CBETOOTAaya JIaMIIbl U
ornpeserneHHas IPOJOIKUTEIHLHOCTD €€ CITY>KOBI.

C TOYKM 3peHMsI KIIACCUYECKOM AIIEKTPOHHOM Teopuu JiBa ¢akropa: 1) ydactue
AJIEKTPOHOB B XAOTHUYECKOM JBMKEHUU (HapsiAy C HaAIlpaBICHHBIM) U 2) HaJIU4YUE
COyJapEHU NEKTPOTENI C MOHAMU KPUCTAINIMYECKON PEIIETKH BOCIPUHUMAETCS KaK
AJIEKTPUYECKOE COMPOTUBJIEHNE TPOBOJHUKA HIIEKTPUUECKOMY TOKY. C yBEeTMUECHUEM
TEMIIEPATYpPbl BO3pPACTAET CKOPOCTh XAOTHYECKOTO JBWIKCHHUSA, a TAaKXKE YHUCIO
COyJapeHUl 3JIEKTPOHOB, YTO JOJHKHO MPUBECTA K YBEIWYCHUIO CONPOTUBIICHUS
MPOBOJIHUKA. DKCIEPUMEHTAIbHO YCTAHOBJIEHO, YTO JJIsi METAJUIOB YBEJIMYEHUE
COIPOTHUBJICHUS C TEMIIEPATYPON BBIPAKAETCS 3aBUCUMOCTBIO:

Rt - Ro(l + at)

rie R, — comporuBieHue NOpoBoaHuMKa mnpu Temmneparype 0 °C, R, —
CONPOTHUBJICHUE TPOBOJHUKA MPU Temrmeparype t, o — TePMUUECKUM KOIPHUIIMEHT
COINPOTHUBJICHUSA HAHHOTO METajla, OH MOKAa3bIBAET HA KAaKYK YacTh H3MEHACTCS
COIPOTHUBJICHUE MPOBOJAHUKA TIpU HarpeBe ero Ha 1 °C. Y 4hCTBhIX METaII0B MOpAIKa

1073

, Y CIIaBOB MeHbIe. Y BoJb(pama, U3 KOTOPOTO H3TOTOBJICHA HUTH
rpajayc

y 3 1
uccaemyeMoit mamnsl 4,8-1073 =

oc'
TeMneparypy packaJ€éHHOM HUTH, MOXHO ompeAenauTh no (opmyne T =
Rr —Rp ) y
GR, ' CC/M M3BCCTHEI €€ CONPOTHMBICHHE R, 1npu »3TOM TeMmepaType H

conporusieHue Hutu RO npu remneparype 0 °C:
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MomHOCT, TOKa — BEIWYMHA, XapaKTEPHU3YIOMas, C KaKOW CKOPOCTHIO
coBepiaercs paboTa Toka.
[Tpu 3aMBIKaHWUW SJEKTPHUECKOHN IIeTM Ha €€ Y4acTKe C COMpOTUBICHHEM R,
tokoM |, HanpsikenueM Ha koHnax U mpowmsBoauTcs pabota A
A=IUt= IRRt= Lt
BenuunHa, paBHas OTHOIICHHWIO pabOTHI TOKa KO BPEMEHH, 3a KOTOPOE OHa
COBEpIIIaeTCs, HA3bIBACTCSI MOIITHOCTRIO P:

A
P==.

U 2

CnenoBatensio, P=1U= I°’R = =
3aBucuMocTh P oT U MOXXHO UCCIe10BaTh 3KCIEPUMEHTAIIBHO.

Pabota snextpuueckoro Toka B CU Bbipaxaercs B KOYIsIX ([[x), MOIIHOCTH

— B BarTax (B1).

X0 PABOTHBI
1. CocTaBUTH NEKTPUYECKYIO LIETIH IO CXEME:

%

IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:

2. PaccMOTpeTh MIKambl H3MEPUTEIBLHBIX TPUOOPOB, ONIPEACITUTD IIEHY CTICHUS.

3. IlpoBeputh 1eNb, 3aMKHYTh KIIOY, TOJB3YSACh pPEOCTATOM, YCTaHOBHUTH
HavMEHbIIIee 3HaUeHue HarnpsbkeHus. CHITh TOKa3aHUs BOJIBTMETPA U aMIlepMeTpa.
Pa3zoMkHYTH 1IETIB.

4. TlocTeneHHO BBIBOJSI PEOCTaTa, CHATh HECKOJIBKO pa3 MOKAa3aHHs aMmIepMeTpa |
BOJIbTMETpPA. 3HAYCHHS CUJIbI TOKA BHIOMPAIOT TAKUMH, TIPU KOTOPBIX HUTH JIAMIIBI HE
CBETHUTCS, CBETUTCS] KPACHOBATHIM IIBETOM U CBETUTCSI C MAKCUMAJIBHOU SIPKOCTBIO.

5. Jnst KaxXoro 3HaYEHUsI HAPSIKEHUS ONPEIAECTUTH:

1) momHOCTh P = U, moTpebnsieMyto gammoi,

U
2) comporuBienne Ry = 7~ HHUTHU Hakaia,
. Rr —Ro
3) remneparypy e€ Hakaia T = Ry

rae Ro— conpoTuBiieHHE HUTH JaMIIbl [IPU KOMHATHOM TEMIIEpaTypeE;
0 — TEMIEPATypHbIA KOd(P(ULIUEHT conpoTHBiIeHus Boibhpama (a = 0,0048 K1),

B nepBoM ombiTe, KOr/ia TOK B LIEMM MUHMMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TEMIIEpaTypy HUTU HaKajda MOXKHO CUMTaTh KOMHATHOW. IlockoibKy

P CBEUEHUHU JaMmIlbl B TMOJIHBIA Hakal TeMIeparypa HUTH OY€Hb BBICOKA (~
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2000°C), To ans MpUOIM3UTETHLHOTO MOJICYETa TeMIEepaTypbl MOKHO IMPUHATH, YTO
BenMuMHAa Ro M ecTh 3HaueHUEe CONPOTHUBICHHWS HUTH Hakana, KoTopoe Oyner
MOJY4YEHO B IIEPBOM OIIBITE.

6. Pe3ynpTarhl n3MepeHU ¥ BHIYMCICHUN 3aHECTH B TAOJIHILY.
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7. I[TocTpouTs rpadyiky 3aBUCUMOCTH:

1) MOIIIHOCTH, MOTPEOJIAESMON JIAMIION, OT HANIPSDKEHUS Ha e€ 3aKuMaXx;
2) cONpOTHBIICHUS HUTU HaKaJla JJaMIIbl OT €€ TeMIEePaTyphl.

8. CpaBHUTH pe3yabTaThl H3MEPEHUH U CIIETIaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3bpIBalOT pabOTOM TOKA, MOLIHOCTBIO TOKa?
2. Kaknmu criocob6amMu MOXKHO OTPEIETUTh MOIITHOCTD TOKa?
3. Kak otpaxaeTcst pocT TeMIiepaTypbl HUTH HaKaJla JIAMITbl Ha €€ COMPOTHBJICHUE U
Ha BBIICISIEMYIO B HEH MOIIHOCTH?
4. B kakuie BUbI DHEPTUU MOXKET MIPEBPAIAThCS JICKTPUICCKAs DHEPTUsI?
5. Jlammer, 200-BarTHass uw 60 BarTHas, paccUMTaHbl Ha OJHO HAINPSHKCHHE.
CormpoTuBIieHHE KaKO# JIaMITbl OOJIBIIIE i BO CKOJBKO pa3?
6. OT HarpeBaTelbHOW CIHpaId OTPE3aIM IOJOBHHY, APYyra IOJIOBHHA OCTajach
BKJIFOUEHHOU B 1I€TIb. BO CKOJBKO pa3 U3MEHUTHCA BBIJICIISIEMOEC HA HEW KOJIMYECTBO
TeroThl (3a 1 ¢)?

JIABOPATOPHAS PABOTA Ne 9

Ha3zeanue naoopamopuoii pavomei: «A3ydyeHue sIBJIeHHUS IJIEKTPOMATHUTHOM
HHAYKITAW.

Ilenv padomer: N3y4nTh SIBIICHUE JIEKTPOMArHUTHON UHIYKIIUY.

Oobopyoosanue: TanbBaHOMETP, KaTYIIKa, COEAUHUTEIbHbBIE TPOBO/IA, MATHUT.
PesyabTarthl:

Dopmupyemovie 71eMeHmbl IIK (npogpeccuonanvno-opueHmupogannoe
cooepicanue):

— IIK 1.1. BbINOAHATH HaNaaKy, PETyJIUPOBKY M MPOBEPKY 3JIEKTPUUECKOTO M
AIEKTPOMEXaHUUECKOTO 000py10BaHU;

MemanpeomemHuole:
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— MPII 01, MPIT 02, MPII 03, MPII 04, MPII 05, MPIT 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:

— IIP6 06, I1P6 07, TTP6 10;

— IIPy 07, ITPy 08, ITPy 09, TPy 12.

Ilo oxonuanuu pabomwvl obOyuarWUICA OOAMCEH YMemb: TPOBOJUTH
HAOJIIOICHUS TJIAHUPOBATh U BBHINOJHATH HKCIIEPUMEHTHI C MOMOIIBIO Pa3IMYHBIX
npuOOpPOB, COCTABIIATH JJCKTPUUECKUE IIETIH, MPUMEHSATH MOTYUYCHHbIE 3HAHMS IO
¢busuke 17151 00BbSICHEHUS HA0II01aeMOe SABJICHUE 3JIEKTPOMATHUTHON MHAYKIIUU.

Teopus

B 1831 r. dapaneii o6HapyXui1, YTO B 3aMKHYTOM HPOBOJAIIEM KOHTYpE MpHU
M3MEHEHUU MAarHUTHOTO TOJIsi BO3HUKAET AJEKTPUYECKUH TOK. DTOT TOK Ha3BaIH
WHIYKIMOHHBIM TOKOM. WMHAYKIIMOHHBIA TOK B KaTyIKE M3 METAJUIMYECKOU
IIPOBOJIOKY BO3HMKAET IIPU BJBUTAaHUW MarHuTa BHYTPb KaTYIIKU U IIPY BbIIBUTaHUN
MarHuTa M3 KaTylKd (pUc. a), a TakkKe NpU HM3MEHEHUU CHIIbI TOKa BO BTOPOMU
KaTyIllKe, MAarHUTHOE 10JI€ KOTOPOI MPOHU3BIBAET NEPBYIO KaTyIKY (pHC. 0).

a) 0)

SIBiIeHME BO3ZHMKHOBEHUS JJIEKTPUUECKOTO TOKA
B 3aMKHYTOM IIPOBOJMIIEM KOHTYpe IpPU HM3MEHEHHMSAX MAarHUTHOIO IIOJId,
IIPOHU3BIBAIOLIETO KOHTYP, HA3bIBACTCS 2/IeKMPOMASHUMHOU UHOYKYUEll.

[losiBeHHE DIEKTPUYECKOrO TOKA B 3aMKHYTOM KOHTYpE IIPU HU3MEHEHUAX
MAarHUTHOTO I10JI, IPOHU3BIBAIOLIEIO KOHTYpP, CBUIETEIBCTBYET O JCUCTBUM B
KOHTYpE CTOPOHHHUX CHJI HEIEKTPOCTATUYECKOW NPUPOABI WUIM O BO3HUKHOBEHHUU
O C nnayKuuu.

KonnuecTBeHHOE ONMCAHUE SABIEHUS DJIEKTPOMArHUTHOM MHAYKIMU JACTCS HA
OCHOBE ycTaHOBJIeHHs cBsizM Mexay OJC MHAYKIMU U QU3NYECKONW BETUYMHOM,
HAa3bIBAEMOM MarHUTHBIM II0OTOKOM.

DKCHEepUMEHTalbHOE HUccienoBanue 3aBucumMoctd  JI/C  uwHAyKIUU OT
W3MEHEHHsT  MarHUTHOTO  IIOTOKAa  IPUBEJIO K  YCTAHOBJIEHUIO  3aKOHA
ANEKTpOMarHuTHOM  uHAyKuuu: JJIC  HMHOAYKIMM B 3aMKHYTOM  KOHTYypE
[IPOIIOPLUOHAIBHA CKOPOCTH M3MEHEHUsS MAarHUTHOIO IIOTOKAa 4Yepe3 MOBEPXHOCTb,
OTPaHUYEHHYIO KOHTYPOM.

XOJA PABOTHI
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IIpogpeccuonanvrno-opuenmuposannvie 3a0aHUA:
1. Cobpath 1enb Tak, Kak 3TO MOKa3aHO HAa PUCYHKE:

2. llepenBuras MarHuT yepe3 MOJOCTh KaTYIIKU, KaK MMOKa3aHO HA PUCYHKAX a) — I),
OTMETUTH B KAXKJOM CIIy4ae OTKIIOHEHUE CTPEJIKH rallbBAaHOMETPA.

4. 3aMbIKas ¥ pa3MbIKas [IeTlb, OTMETUTh OTKIIOHEHUE CTPEIIKH TaJIbBAaHOMETPA.
5. CobpaTs 11e1nb, H300paXEHHYIO0 Ha PUCYHKE.
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6. [lepenBuras KaTymKy 4Yepe3 MOJOCTh APYrod KaTyIIKH, OTMETUTh OTKJIOHEHHUE
CTpPEJIKH rajJbBaHOMETPA.
7. CpaBHUTH pe3yNbTaThl U3MEPEHUN U ClI€NaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3pIBalOT MarHUTHBIM TosieM? UeM OHO co3/1aeTcsl M Ha 4TO JeHCTBYET?
2. UTo Ha3bIBAIOT SIBJICHUEM JJICKTPOMArHUTHON MHAYKITUCH?
3. Uto Ha3bIBAIOT MATHUTHBIM IIOTOKOM?
4. OT 4ero 3aBUCUT BEJIMYMHA U HANIPaBJICHUE UHAYKIIMOHHOTO TOKa?

JIABOPATOPHAS PABOTA Ne 10

Hazeanue nabvopamopnon pabomoer: «M3ydyeHne 3aBHCHMOCTH TMepHUOAA
KO0J1e0aHUII HUTAHOTO0 MASITHUKA OT JJIMHBI HUTH.

Ilenv pabomoer: N3y9nTh 3aBUCUMOCTD TIEPHOJIa KOJICOAHUNH HUTSHOTO MasTHHKA OT
JUIMHBI HUTH, HAYYUTHCS OMPENETSATh YCKOPEHUE CBOOOHOTO MaJeHUs C TTOMOIIBIO
MaTeMaTUYECKOTO MasiTHHUKA.

Oobopyoosanue: MTATUB C AEp>KaTeseM, IIApUK, MOJBEIICHHbI HA HUTH JJIMHOU
okosio 1 M, mpoOka, wu3MEpUTENbHAss JIEHTa WJIKM METpoBas JIMHEHKa,
ITAHTEHIIUPKYJIb, CEKYHIOMED.

PesyabTarsl:

Dopmupyemovte  nemenmst  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepoicanue):

— IIK 1.1. BpimonHATe HaNankKy, PETYJIUPOBKY M IPOBEPKY IIIEKTPUUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000PYI0BaHNS;

— [IK 4.1 OcymiecTBasTh pEMOHT U 00CTYKUBAaHUE KaOEIbHbIX JTMHUM;
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
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npeomemmuuie:
— I1PG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, TPy 12.

Ilo okonuanuu pabomvi obyuarOwulics 00adCeH yMemy: IUIAHUPOBATb U
MIPOBOJIUTh M3MEPEHHS  C [OMOIIBIO PAa3IMYHBIX HM3MEPUTENBHBIX HPHUOOPOB,
OOBSICHATH HaOMIOaeMble (PU3MUECKUE SIBICHUS, MPOU3BOIUTH MAaTEMaTHUYECKYIO
00pa0OTKy MOJYYEHHBIX PE3YJbTAaTOB 3KCIIEPUMEHTAa M MOTPEIIHOCTEN HW3MEPEHHS;
dbopMyIHpOBaTH MOHATUE KOJICOATEIHHOTO IBUKEHUS U €0 BUJIOB; pelliaTh 3a/1a4u Ha
HaX0KJIEHUE MMAPAMETPOB KOJIEOATENBHOTO JIBHKEHHS.

Teopus

MaremaTH4eCcKMM  MAasTHUKOM  Ha3bIBAa€TCd  MaTepuajbHas  TOYKAa,
MOJBECIIICHHAs] HAa HEBECOMOW W HEPACTSKUMOW HUTH. MOAENbIO MOXKET CIIYKUTh
TSOKENBIN 1IapUK, pa3Mepbl KOTOPOTO BEChbMa MAJIbl 110 CPABHEHUIO C JJIMHOW HUTH,
Ha KOTOpPOM OH MojBELIEH (HE CPaBHUMBI C PACCTOSTHUEM OT LIEHTPA TSKECTH 0
TOYKHU MOJIBECA).

Yuénbie [anuneir, HptoToH, beccenb u Jpyrue yCTaHOBWIM CIEAYIOIINAE
3aKOHBI KOJICOAHUSI MATEMAaTUYECKOTO MasTHUKA!
1. Ilepuon KonebOaHUs MATEMAaTUYECKOTO MasiTHUKA HE 3aBUCHUT OT MAacChl MasTHHKA
Y OT aMIUIUTYAbL, €CIIM yTOJ pa3Maxa He MpeBbIaeT 6°.
2. llepywon xonebGaHUs MaTEMaTHYECKOTO MAasSTHUKA TMPSMO MPOMOPLIHUOHAIICH
KBaJpaTHOMY KOPHIO U3 JJIMHBI MAsTHUKA U OOPAaTHO MPOIOPIIMOHANIEH KBaIpaTHOMY
KOPHIO U3 YCKOPEHMSI CBOOOJHOTO MaICHMUS.
Ha ocHoBaHuU 3THUX 3aKOHOB MOKHO Hamucath GOpMyIy ISl epruojaa KojaeOaHuid:

T=2n \/I :
g
XOJA PABOTHBI
IIpogeccuonanvro-opuenmupogantule 3a0aHUA.
1. PaccmoTpeThb HIKajbl U3MEPUTENbHBIX IPUOOPOB, ONPEASIUTh IEHY JeJICHNUS.
2. [locTaBuTh MITATUB Ha Kpail cToOJA.
3. 3axaTh HUTHh MasTHUKA 3a CBOOOJHBIA KOHEI MEXIY IBYMS IOJOBHHKAMU
pe3aHoi MpoOKH B JepKaTelie IMTaTHBA.
4. V3MmepuTh Npu MOMOIIM IITAHTEHUUPKYJS AMAMETpP IIAPUKA, HAWTU paguyc
niapuka r.
5. Usmeputhb mymuny HATH lo, HAWTH ITMHY MasTHHKA (UIMHA MasSTHUKA CYUTACTCS OT
HIDKHETO Kpasi MPOOKH JI0 IIEHTPa TSHKECTH I1aprKa)
= lo+r.
6. OTKJIOHUTH IIApUK Ha HEOONBILION yroiu, He 0oJbiie 10°, U OTIMYCTUTS.
7. Ilo cekyHIOMEpPY ONpPENENnuTh BpeMs, 32 KOTOPOE MASTHUK COBEPIIMJI N MOJIHBIX
koJjebanuii (Hanpumep, 100 konebanmit).
8. BeruuciuTh nepuo1 moaHoTo KojiebaHus MasiTHUKA 10 hopmyJie:

t
T=".
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9. Beruucanth yckopeHue CBOOOTHOTO MaAeHMs, 110 (opMyJIe:

4?1

9= "2

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

11. W3 Bcex HaWACHHBIX 3HAUEHUN YCKOPEHHsI CBOOOIHOTO IaJICHUSI BBIUMCIIHUTH
CpeaHee 3HAUYCHHUE.

12. CpaBHUTH HAlJICHHOE 3HAYCHHUE YCKOPEHUSI CBOOOHOTO TaICHUs C TAOJIUIHBIM U
OTIPEIETUTh OTHOCUTEIIBHYIO MOTPEITHOCTh H3MEPEHUS TT0 (opMyIIe:

|g_gma6ﬂ| 0
= - 100%
9ma6n
13. Pe3ynbTarhl H3MEPEHUN U BBIUUCIICHHUH 3aMicaTh B TAOIHUILY.
= =
= =
== =
< < e o o
= g S S S @ 3
= - = = = = = =
[ =} [=] = D = ::(
s Z = = S g o
&< S = & o s = L O S <
= | = | E 2 2 S| 5 = & Z & T 4
=% = ) = = = c® 9 ) =
S | £ | & = = S 5| g = % g =w 5 8
= | 5 | =8 S S == | = S = = g =
= = = = = = T = L o= RN = =
= 3 H = Y = LI =~ T = =B
o > < o] = R S e 2 = o - = 2z 9 3
s/ 2| E|5 |3 |3 |&e|ges|5ceg®|Sces|Eey
= g =5 o g = = o
o = = =) = 2 Y| V| 9vag | & < £ < s .| B o .
Z e | 1" T el Mo B Z e s OSES | =S e OES

14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Takoe MexaHuueckue Kouedanus?
2. Yto Ha3pIBAOT aMIUIUTY0M Koebanuii? [Tokazats e€ Ha pUCYHKE.
3. Tloka3aTh Ha pHUCYHKE BHIBl MAasATHUKOB, 3amucaTtb (GOPMYIbI, KOTOPHIM
PACCUUTBIBAIOT NEPUOJ] KOJIEOAHUN ITUX MASITHUKOB.
4. Kakue koneOaHMs Ha3bIBAlOT CBOOOJHBIMU M BBIHYXJeHHbIMHU? IlpuBecTu
PUMEpHI.
5. Kakume konebaHusi Ha3bIBAIOTCS 3aTyXalolMMU W He3aTyxawmumu. [lodyemy
Konebanus 3aryxaroT? HM300pasuth Ha pHUCYHKE TpapuKkd 3aTyXawluxX U
HEe3aTyXaloluX KoJIeOaHuH.

JIABOPATOPHAS PABOTA Ne 11

Haszeanue nabopamopnoii pabomui: «A3yuenne nurepdepeHnu cBeTAY.
Ilens pabomer: n3yunTh UHTEPDHEPEHITNIO CBETA.
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Obopyooseanue: MbUIbHBINA pacTBOp, MPOBOJIOYHAS pAMKa, SJIEKTpUUECKas JTaMIIOUKa,
UCTOYHUK DJJIEKTPUYECKON OHHEPruu i NUTAHUS JIAMIIOYKH, COEIUHUTENbHbIC
IPOBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISIHHBIE TUIACTUHBI, KOMIIAKT-TUCK.
PesyabTarnl:
Dopmupyemvte  dnemenmst  IIK  (npogpeccuonanvno  opuenmupoeannoe
cooeprcanue):
— TIK 1.1. BpINONHATH HaNQAKy, PETYJIMPOBKY M TPOBEPKY OJIECKTPUUYECKOTO HU
ANEKTPOMEXAHUYECKOTO 000PYI0BaHN;
Memanpeomemmbwle:
— MPIT 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;
npeomemHtule:
— IIP6 06, ITP6 07, I1P6 10;
— [1Py 07, ITPy 08, ITPy 09, I1Py 12.

Ilo  okoHuanuu pabomwvl obyyaOwulicsi O00IHCeH YyMemb: TPOBOJUTH
HaOII0ICHUS, TUTAHUPOBATh U BBITIOJHITH YKCIIEPUMEHTHI, OOBSICHATh HAOII0JaeMOe
sBiieHue (MHTEepdEPEHITMOHHAS KapTHHA);

Teopus

NuTepdepeHiuss — SBICHHE XapaKTEpHOE JUIsl BOJH JIIOOOW MPUPOJIBI:
MEXaHUYECKUX, JIEKTPOMArHUTHBIX.

WNuTepdepeHius BOJIH — CIOKEHHE B MPOCTPAHCTBE ABYX (WJIM HECKOJIBKHX)
BOJIH, NIPU KOTOPOM B pa3HbIX €ro TOYKax MOJy4aeTcs YCWICHHE WJIM OcjadlieHue
PE3YJIbTUPYIOIIECH BOJHBL.

Jlnst oO6pazoBanusi yCTOWYMBON HMHTEP(HEPEHIIMOHHOW KapTHUHBI HEOOXOIMMBI
KOTEpEHTHbIE (COTJIACOBAHHBIE) HMCTOYHUKH BOJH. KorepeHTHBIMH Ha3bIBAIOTCA
BOJIHBI, UMEIOILIME OJJUHAKOBYIO YAaCTOTY U IMOCTOSIHHYIO pa3HOCTh (as3.

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

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

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

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

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

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

WuTepdepeHIMOHHbI MUHUMYM HAOJIIOAAETCA MPU Pa3HOCTU XO0Ja, PaBHOU

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

[upuna wuHTEPHEPEHIIMOHHON TMOJIOCHI BBIPA3UTCS COOTHOIICHHUEM: AX:H/l,

d

JUIMHA CBETOBOI BONHBL A = EAX, yucio nosioc N, KoTopbsle MBI YBHIIUM,

OTIPEEIIACTCS CTEIIEHBbI0O MOHOXPOMATHIHOCTH AJAA: N = A/AL

Korzaa BeinonHseTCs yCIOBHE MaKCUMYMa JIJIsi OHOW JIJTMHBI CBETOBOUM BOJIHBI,
TO OHO HE€ BBINOJHSETCS s Apyrux BojH. [loaToMy ocBemiéHHasi OeiabIM CBETOM
TOHKasl I[IBE€THAsi TMpo3payHas IUIEHKAa KaXeTCs  OKpalleHHOW.  SIBieHue
uHTephEpeHIIMM B TOHKUX IUICHKaX MPUMEHSETCS Il KOHTPOJIS KayecTBa
00pabOTKH MOBEPXHOCTEH, JIsl MPOCBETICHUS ONTHKHU.

NuTepdepeHIMOHHAas KapTUHA — PEryJisipHOE 4epeaoBaHue obJacTel
MOBBILICHHOW Y MOHW>KEHHOW MHTEHCUBHOCTH CBETA.

HNuTepdepeHust cBera — MPOCTPAHCTBEHHOE IMEPEPACIPEECICHUE SHEPTUU
CBETOBOTO H3IyYeHUS TPHU HAIOKCHHH JBYX WM HECKOJIBKHX CBETOBBIX BOJIH.
CrnenoBatelibHO, B SBJICHUSAX HUHTEpPepeHIurn U AUGpPaKIUU CBETa COOJIOACTCS
3aKOH COXpaHEeHHs ’Hepruu. B o0nmactu mHTEphEpEeHIINN CBETOBAsI SHEPTHUS TOJIBKO
nepepacnpenensercs, He NpeBpallaschb B JIpyrue BHJIbI SHepruu. Bospacranue
SHEPTUM B HEKOTOPBIX TOYKAX HWHTEPPEPEHIIMOHHOW KapTHHBI OTHOCUTEIHHO
CYMMapHOW CBETOBOM 3HEPIUU KOMIIEHCUPYETCS YMEHBbUICHHEM €€ B APYTUX TOYKax
(cyMMapHasi CBETOBasi SHEPTHUSl — 3TO CBETOBAs DHEPTUs JIBYX CBETOBBIX ITyYKOB OT
HE3aBUCUMBIX UCTOYHHUKOB).

CeTnible TIOJIOCKM COOTBETCTBYIOT MAaKCUMyMaM OSHEPIHHM, TEMHbIE —
MUHHAMYMaM.

X0 PABOTBI
IIpogheccuonanvro-opuenmuposarnuvle 3a0aHUAL:
1. ITposectu OIIBIT 1:
1) ommyCTUTH MPOBOJOYHYIO PaMKy B MBUIBHBINA PAcTBOD;
2) mpoHaOII0IaTh M 3apUCOBATh MHTEPPEPECHIIMOHHYIO KApTUHY B MBUIBHOH TIJIEHKE
(TIpu OCBEIIEHUY TUICHKU OEJIbIM CBETOM (OT OKHA WJIH JIAMITbI) BO3HUKAET
OKpaIIMBAaHUE CBETJIBIX MOJIOC: BBEPXY — CHHMI IIBET, BHU3Y — B KPACHBIN I[BET);
3) caenaTh BHIBOJ.
2. [Tposectu OIIBIT 2:
1) ¢ TOMOIIBIO CTEKIJIIHHOM TPYOKH BBIAYTh MBUIBHBIN MYy3bIPH;
2) npoHabmomath 3a HUM (NIPU OCBEMICHUH €ro OeiabiM CBETOM HAOII0IAI0T
oOpa3oBaHHMe I[BETHBIX HWHTEPPEPEHIIMOHHBIX KOJICL; MO Mepe YMEHBIICHUS
TOJIITUHBI TUICHKH KOJIbIIa, PACIIUPSSACH, TIEPEMEIIAOTCs BHU3);
3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY,
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4) cnenaTh BBIBOJ.

3. IIposectu OIIBIT 3:

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

2) MpoHAa0MI0AaTh MHTEPPEPEHINOHHYI0 KapTHHY (M3-3a HEHIEadbHOCTH (POPMBI
COTPHUKACAIOUIUXCS MOBEPXHOCTEH MEXy IJIACTUHKAMHU 00pa3yloTcs TOHYaMIme
BO3/IyIIIHbIE MMyCTOTHI, JAIOIIUE SIPKUE Paay>KHbIE KOJIbIICOOpa3HbIE MM 3aMKHYTHIC
HEMPaBUILHOW (POPMBI MMOJOCH; TPU W3MEHEHUHM CHJIBI, C)KUMAFOIIEH IIACTUHKH,
pacmoyio)keHrue © (GopMa TOJIOC HM3MEHSIOTCS KaKk B OTPAXECHHOM, TaK W B
MPOXO/ISAIIEM CBETE);

3) 3apucoBaTh YBUJAECHHBIC KAPTHHKHU;

4) cnenaTh BBIBOJ.

4. IIpoectu OIIBIT 4:

1) MOJNOXKUTH TOPUZOHTAIBHO HA YPOBHE IJ1a3 KOMIAKT-IUCK;

2) npoHabito/1aTh UHTEPHEPEHITMOHHYIO KapTUHY;

3) onucaTh UHTEPPEPEHIIMOHHYIO KAPTUHY,

4) cnenaTh BBIBO/I.

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

KOHTPOJIBHBIE BOITPOCHI:
1. Yro Ha3piBaeTcs nntepdepeHuueit ceera?
2. Kakoe ycnoBue HeoOXoauMo 111 uHTepdepeHIny cBeta?
3. Kakoii Bun nmeet uHTepdepeHIIOHHAs KapTHHA B CIIydae MOHOXPOMAaTHYECKOTO
ceera’?
4. Kak onpenenseTcs: JIMHa CBETOBOM BOJIHBI PU UHTEpdEepeHIInn cBeTa?
5. [louemy MBUIBHBIE ITy3bIPH UMEIOT PATYKHYIO OKPACKY?

JIABOPATOPHAS PABOTA Ne 12

Ha3zeanue nadopamopnoit pavomui: «A3ydyenne 1upakuum cBeTa.

Ilenv pabomot: n3yanTh TUGPAKIIUN CBETA M ONPEICIUTD JJTMHY CBETOBOW BOJIHBI.
Oobopyoosanue:. TpuOOP IS ONPEACIICHUS JJIMHBI CBETOBOM BOJIHBI, ITOJCTAaBKa JJIS
npudopa, AUPpakIMOHHAs pPEHIETKA, UCTOYHUK CBET (JIaMIIOYKa C MPSIMOM HUTHIO
Hakaja B IaTPOHE).

PesyabTarsl:

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

— 1IK 1.1. BpimonHAT HaNAnKy, PETYIUMPOBKY M IPOBEPKY DJIEKTPUUYECKOTO H
AIEKTPOMEXAHUYECKOTO 000PYI0BaHNS;

MemanpeomemHuwle:

— 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;
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npeomemmuuie:
— I1PG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 08, ITPy 09, TPy 12.

Ilo  okonuanuu pabomvl obyuarowutics O0adCeH yMemb: TPOBOIAUTH
HaOII0ACHUS, TUIAHUPOBATh U MPOBOAMTH M3MEPEHUS PA3IUYHBIMU HU3MEPUTEIbHBIMU
npubopaMy; TPUMEHITh TOMy4YeHHbIe 3HaHUS 10 (¢u3MKe s  OObICHEHUs
HaOJII0AAEMOro SBJICHHS, AHAJTU3UPOBATh COCTAB 3JIEKTPOMAIHUTHBIX HW3IY4YECHUM;
MIPOU3BOAUTH MAaTEMATHYECKYIO O0Opa0OTKY MOJYYEHHBIX PE3YJIHTATOB AKCIIEPUMEHTA.

Teopus

Hudpakuuss — sBICHUE OTKJIOHEHHUS BOJIHBI OT  MPSIMOJIMHEHHOTO
pacnpocTpaHEHus MPU MPOXOKIACHUHN Yepe3 Majble OTBEPCTUS M OTMOAHUU BOJHOM
MajblX OpensarcTBUd. Pasmepbl mpenstcTBuil (OTBEPCTUI) NOJKHBI ObITh MEHbIIE
WIM COM3MEPUMBI C JJIMHOM BOJNHBI. CyHIECTBOBAHHME ATOTO SIBJICHUS (TUPPAKIIIM)
OTPaHUYUBAET 00JIACTh NMPUMEHEHHSI 3aKOHOB I'€OMETPUYECKON ONTUKU U SBIISETCS
NPUYMHON TIpeiesia pa3pemiameil CHoCOOHOCTH ONTHYECKUX MPUOOPOB.

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

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

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

CnocoOGHOCTh TU(PPAKIIMOHHON pElIeTKH pacKiiaJblBaTh MaJalolluii Ha Hee
nyuy€K CcBeTa MO JJIMHAM BOJH SIBISIETCS €€ OCHOBHBIM CBOWMCTBOM. Pazmmuaror
OTpa)kaTeJbHbIC U MPO3PAYHbIC TUPPAKITHOHHBIE PEIICTKH.

[TapannensHbie Ty4H, UAYIIME OT KPaeB COCEIHUX IIENeH, UMEIOT Pa3HOCTh
xoma A= d-sinp, rme d — TmNOCTOSIHHasE pEMIETKM — PACCTOSHUE MEXKIY
COOTBETCTBYIOIIMMH KPasiMU COCETHUX IIENIeH, Ha3bIBAEMOE MTEPUOAOM PEIICTKU, () —
YTOJI OTKJIOHEHUS CBETOBBIX JIyUel OT NEPIIEHIUKYIISAPA K TUIOCKOCTH PEIIETKH.
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[Ipu pasHOocTM XOnda, paBHOM wLeIOMYy 4YHciIy JHMH BoiH d-sing = kA,
HaOronaeTcst MHTepPEepEeHIIMOHHBIN MAaKCUMYM JJIsl JAHHOM JUTMHBI BOJHBI. Y CJIOBHE

. [ ¢ b 0
xpay

MHTEPPEPEHIITMOHHOTO MaKCUMyMa BBITIOJIHIETCS IJIs Ka)KIOW JUIMHBI BOJHBI IPH
CBOEM 3HaUY€HUU AUPPAKIIMOHHOTO yTia ¢.

VYcnoBue BOZHUKHOBEHUSI MAKCUMyMa MOXHO 3alucaTh uHaue: nA =d sin ¢,
rne d — mepuon MUQPAKIMOHHON  PEUIeTKU; ¢ — Yroj, MOJ KOTOPBIM BHJICH
CBETOBOI MakcUMyM (yroJi Judpakiium).

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

a a
sinp=1tg¢p, a tge= b+ Hosromy nid=d (B IaHHOH pabote 31y hopmyny

VICITOJIB3YIOT JIJISL BBIYMCIIEHUS JJIMHBI CBETOBOW BOJIHBI).

[TosoxkeHne  CBETOBBIX  MAaKCMMyMOB  3aBUCUT  OT  JUIMHBI  BOJIHBI
MOHOXPOMAaTHUYECKOI'O CBETA: YeM OOJIbILIE JJIMHA BOJHBI, TEM JIajIbIlI€ MAKCUMYM OT
HYJIEBOTO.

[Ipu npoxoxknaeHuu uepe3  IUDPAKIIMOHHYIO I I
pemeTKy Ny4dok Oesoro cBeTa pasziaraercs B CIEKTP. w0 a:a“:w
benslii cBer mo cocraBy — cioxHbiM. Hyneson '
MaKCUMyM Ji Hero — Oefas 1ojoca, a MaKCHUMYMBbI
BBICHIMX MOPSAKOB MPEACTABISAIOT coOoil Habop cemu
LBETHBIX MOJOC, COBOKYIMHOCTb KOTOPBIX Ha3bIBaOT
CIEKTPOM

I[_I/I(l)paIEII/IOHHafl I_)-eHIeTKa
cootBercTBeHHO I; 1, ... mopsiaka.

VYron audpakimy uMeeT HauboJbIlee 3HAYCHUE IJIs1 KPACHOTO CBETa, TaK Kak
JUTMHA BOJHBI KPACHOTO CBETa OOJBIIE BCEX OCTAIBHBIX B 00JACTH BUAMMOTO CBETA.
Hanmenbiiee 3Hauenne yria gudpakiuuu st GuoJIeTOBOTO CBETA.
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[TomyunTs AMGPPAKIUOHHBIA CIEKTP MOXKHO,
UCIIOJIb3Ys MpUOOp Il ONpEAeNeHUs]  JIHMHBI
cBeToBO# BosHbI. [Ipubop cocrtout u3 Opycka 1 co
mkanoi. Buusy Opycka ykpemieH crepxkeHb 2. Ero
BCTABJISIIOT B OTBEPCTHUE IMOJCTABKU OT MOJBEMHOTO {
CTOJIMKA. BpyCOK 3aKkpeIuiaioT noj pa3HbIMHU yriaMu
c momMoniplo BuHTa 3. Bronb Opycka B OOKOBBIX
razax €ro MOXET NEepeMeIlaTbcsl MNOJI3YHOK 4 ¢
skpanoM 5. K koHIy Opycka mpukperuieHa pamka 6,
B KOTOPYIO BCTABJIAIOT TU(GPAKIIMOHHYIO PEIIETKY.

X0 PABOTHBI

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
1. PaccMOTpeTh HIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHHUS.
2. CobpaTh yCTaHOBKY, H300paXeHHYIO Ha pUCyHKE 1.
3. YCTaHOBUTH HA IEMOHCTPAIMOHHOM CTOJIE JIAaMITy U BKITIOUHUTH €€.
4. CMoTpsa uepe3 IU(PaKLIMOHHYIO PEIIETKY, HAlpaBUTh MPUOOp Ha JAMIy Tak,
YTOOBI Ue€pe3 OKHO 3KpaHa npudopa Obljla BUAHA HHUTH JAMIIBI.
5. DOkpaH mnpubopa yYCTAaHOBUTH Ha BO3MOXHO OOJBIIEM pPACCTOSHUH OT
TuGPaKIMOHHON PEIIeTKU U MOJYyYUTh Ha HEM YeTKoe n3obpaxenue crektpos | u 1l
MIOPSIIKOB.
6. [IponabmtonaTh 00pa3oBaBIIMecs HA YEPHOM dKpaHe NUPPAKITMOHHBIC CIIEKTPHI | 1
II nopsiaxa, rae OmMKe K LIENH pacioiaratoTcsi (PUOJIETOBBIC JIyUHd, a JAajblle OT Heé
KpacHBbIE.
7. V3Meputh 1o mikaie Opycka yCTaHOBKHM paccTosiHue «D» oT skpaHa mpubopa 10
IU(GPaKLMOHHOMN peleTKH (CM. IEPBBIA PUCYHOK).
8. OmpenenuTh paccTosiHEE OT HyJeBoro aeneHus (0) mKambl dKpaHa 10 CepearuHBI
(1oNeTOBOM MOJOCHl KaK CJIE€Ba «dy», TAK U CIpaBa «dn» s COEKTpoB | mopsanka
(cM. mepBbIM PUCYHOK) U BBIYUCIUTDH CPEIHEE 3HAUCHUE dcp.
9. Takue xe U3MEpPEHHUs BBIMOJHUTH W JUISI KPACHBIX MOJIOC IU(PAKIIMOHHOTO
CHEKTpa.
10. Beruucnauth nauHYy BOJHBI (HUOIETOBOTO cBeTa s crekTpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsinkoB mo popmyne

a
i=d e
11. Pe3ynbTaThl U3BMEPEHUN U BHIYMCIICHUI 3aTUcaTh B TaOJIUILY.
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12. CpaBHUTH pe3yabTaThl U3MEPEHUI U CIETaTh BHIBO/.

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

7. MPAKTUYECKHUE PABOTHBI
INPAKTHYECKAS PABOTA Nel

Haszganue npaxmuueckoii paomui: «EMKOCTHOe CONpOTHBICHHE B IeNH

NnepeMeHHOr0 TOKay.

Ileny padomwi: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETIH TEPEMEHHOTO TOKa,

OTPEICIUTh MapaMeTPhI LIETIH NEPEMEHHOT0 TOKa, CoJiepKalleil KOHIEHCATOP;

Pe3yabTarthi:

Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvno-opuenmuposannoe

cooepicanue):

— IIK 1.1. BpImonHATh, HaNaAKy, PETYJIUPOBKY M MPOBEPKY DJIIEKTPUUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000PY/I0BaHNS;

Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

npeomemmHuule:

— TIP6 06, ITP6 07, ITP6 10;

— I1Py 07, ITPy 09, ITPy 12.
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Ilo oxonuanuu pabomul 00y4arOWUICA 00NHCEH YMemb: YATATh DIECKTPUIECKIE
Heny, MPOU3BOJUTH pPacueT MapaMeTpPoOB AJIEKTPUUECKOM LIeMu MEPEMEHHOr0 TOKa,
IPUMEHSTH OJyYCHHbIE 3HAHUS 17151 OOBSICHEHUS UCCIIEyEMOTO SIBICHHUS.

Teopusa
B »snekrtpuueckoil LemM KOHAEHCATOP SIBISIETCS HAKOIUTEIEM HHEPruu
ANEKTPUYECKOro mojs. [Ipy MOCTOSSHHOM NPUIIOKEHHOM HANPSKEHUHU TOK Yepes
KOHJIEHCATOp OTCYTCTBYEeT. [lepeMEeHHBII TOK NPOTEKAaeT uYepe3 KOHIEHCATOp.
BenuunHa TOka nOpomopiMOHAlbHA CKOPOCTH  M3MEHEHUS  AJIEKTPUUYECKOTO
HANPsDKEHMS Ha IUIACTUHAX KOHAEHCATOPA.

dU
fp =0 —L,
¢ dt
rae C - eMKOCTb KOH/IEHCATOpA.
[Tpu Uc = Um sin ot HOJIY4YHM:
d . :
i =Uy €= sin 0t = @ CU, s (2 +90")
¢
Up U_1_y
L I wC

— PEaKTUBHOE COIPOTUBJICHUE KOHACHCATOPA.
CpaBHuBas (popMyIbl JUIsl TOKA U HAIPSDKEHUST HA KOHAEHCATOPE, BUAUM, YTO
TOK OIepekaeT HampsbkeHue no ¢asze Ha yroi 90°.
PeakTuBHass MomHOCTh KoHAeHcaTopa, paBHas Qc = Uc-1 (Bap) maer Ha
CO3JaHUE JICKTPUYECKOTO ITOJISL.

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

Hcxonupie 1aHHBIC:

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

Ne [Om| A | Ne [ OMm| A [ Ne (OmMm| A | Ne [ OMm| A [ Ne [ OM| A
1 10| 2 7 7 1 13| 10| 1| 19 8 118| 25 9 1
2 8 2 8 8 2 14 8 2| 20 9 2| 26 8 2
3 7 1 9 7 15| 15 7 2| 21 7 1| 27 6 15
4 6 1| 10 6 16 5 1| 22 6 2| 28 7 15
5 5 2| 11 5 1 17 4 1| 23 5 1] 29| 5 1
6 4 1| 12 4| 08| 18| 10| 1| 24| 10| 3| 30| 9 1

Llerb moakIIOYEHA K UCTOYHHUKY MTEPEMEHHOTO TOKA C HanpsceHuem U =
127 B u wacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUSL:
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o

2. Onpenenutpb MOJHOE CONPOTUBICHUE LIeNH Z (BbIPa3UTh UCIONB3YS 3aKoH OMma:

_ U
=)

3. PaccuurtaTh peakTUBHOE

).

4. Haifti eMKOCTh KOHACHCATOpa U3 (DOPMYJIBI

Xc L

P=1IR.

BbluucinTh peakTUBHYIO MOIIHOCTE Q, HCTIONB3Ys hopmyTy

Q - |2Xc.

S 2r-f-C
5. Onpenenuth aKTUBHYIO MOIITHOCTH P 110 hopmyie:

conpoTuBiicHUE Xc

7. OnpenenuThb MOJHYI MOITHOCTE S 1Mo (hopMmyiie:

8. Haiitn koa(hpuIeHT MOIIHOCTH e 1Mo GopMyJIe:

(BBIpA3HTH

u3

bopMyIIBI:

9. Onpenenuth yroa ¢ (o TabiauIle WM HA KaNIbKYJIATOPE), YIUTHIBAs 3HAUCHHC
MOJIYYEHHOE B 1I. 8.
10. Pe3ynbTarsl BEIYHMCICHUN 3anMcaTh B TAOJUILY.

e H3BecTHBIE Pacuer
Bapuan BEJIUYHHDI
T‘; Ul Ll R |z | X! C P, Q [s | cos| ¢
B A |Om |[OmMm [Om |Mx® |Br [Bap [BA |o¢ °
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

W

Uto Ha3bIBA€TCS KOHAEHCATOPOM?
Kaxk onpenenuts HanpsbKeHHe, 3apsi 1 EMKOCTh KOHeHcaTopa?
Kak HaiiTu peakTUBHOE CONPOTUBIICHHE KOHEHCAaTOpa?
KakoBo Ha3zHaueHue KOHAEHCATOpA B IIEMU MEPEMEHHOTO TOKa

IHNPAKTHYECKASA PABOTA Ne2

Hazeanue npaxmuueckou paoomol. «MHIYKTHBHOe CONPOTHBJIEHHE B WENU

MEPEMCHHOI'0 TOKA)).
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Ilenv padomwr:  03HaKOMUTHCS C pabOTONW KAaTyIIKM WHAYKTUBHOCTH B LEMHU
NEPEMEHHOTO TOKa, HAYYUThCA OIPEAENATh MMapaMeTphbl SJIEKTPUUYECKOW Lenu
NEPEMEHHOTO TOKa, COAEepKAIIEH KaTylIKy UHTYKTUBHOCTH.
PesyabTarnl:
Dopmupyemvte  dnemenmst  IIK  (npogpeccuonanvno  opuenmupoeannoe
cooeprcanue):
— TIK 1.1. BpINONHATH HaNQAKy, PETYJIMPOBKY M TPOBEPKY OJIECKTPUUYECKOTO HU
ANEKTPOMEXAHUYECKOTO 000PYI0BaHHUS;
Memanpeomemmbwle:
— MPIT 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;
npeomemHtule:
— IIP6 06, ITP6 07, I1P6 10;
— I1Py 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomsi 00Oy4arOWULICS O0NHCEH YMemb: YUTATh PICKTPUUCCKUE
LEMY, TPOU3BOAUTH PACUET MApaMETPOB SJIEKTPUUECKOW LENU MEPEMEHHOIO TOKAa,
MIPUMEHSTH MOJIYYSHHBIC 3HAHUS 111 OOBSICHEHUS UCCIIETyeMOTO SIBJICHUS.

Teopus
Karyiika MHAYKTUBHOCTH 00J1aJlaeT CIIOCOOHOCTBIO CO3/1aBaTh MarHUTHOE
moJsie. ITO CBOMCTBO XapaKTEPU3yeTCA MapaMeTPOM KaTyIIKU - UHAYKTUBHOCTHIO (L),
KOTOpasi 3aBUCUT OT 4YHCJIa BUTKOB, CEpPJICUHHUKA, T'C€OMETPUYECKUX Pa3MEPOB
KaTYIIKH.
L =vy/I; tne y = W @ - MOTOKOCUEIUICHUE KATYIIKH;
W - 4mcio BUTKOB KaTymiku; ®- MarHUTHBIN MOTOK; | -
TOK, POTEKAIOIINI M0 KaTYIIIKE.
IIepeMeHHBIN TOK, MPOTEKass MO KATYIIKE, CO34aeT
MIEPEMEHHBI MArHUTHBIA MOTOK @, KOTOpBIM, mepecekas
BUTKM KaTyIIk¥, HaBoAuT B HuX OIJIC caMOWHIYKIIUM.
Cornacno npasuia Jlenua, 3/1C caMOMHIYKIINHM, TOK CAMOUHIYKIINH MPEMSITCTBYIOT
MPOTEKAHUIO TOKA B IIEMHU

BL = —WE = —Lﬂ.
dt dt
Torna
ch d . .
w=up =-e, =L—=LI_ —amf{wt) =wll ces(wt)="T_sm (wt+30)
dt dt ,
CJIEI0BATENLHO

Un/lm = U/l = XL = oL (OM) - HHIYKTUBHOE COMPOTUBJICHNUE 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 - monHas MOIIHOCTH TEMNH, eAMHAIIA n3MepeHust BA - BoibT-ammep.
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2 2
=P+ - o
S o QI MOAYJIb ITOJTHOW MOITHOCTH.

F
CosP=——
S KO3((HUIMEHT MOIIHOCTH, MOKa3bIBAIONIMM KaKas 4YacTh IOIBEICHHOM K

IIETN AJIEKTPUIECKON MOIITHOCTH S, MMPEBPAIIAETCs B MOJIE3HYIO MOIITHOCTH P.

XOJA PABOTHBI
1. Ucnons3ysi NMpUBENCHHYIO CXeMy M JaHHbIE W3 TaOJUIbI MPOU3BECTHU paCUET
HEU3BECTHBIX BEJTUYHH.

HUcxonupie 1aHHBIC:

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

Ilerns moaKIIOYEHA K UCTOYHHKY TIEPEMEHHOTO TOKa C HanpaxyceHuem U =
127 B u wacmomoii 50 I'y.

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
2. OnpeienuTh MOJTHOS COTIPOTUBIICHUE TIenu Z (BBIpa3uTh U3 (pOopMyITbl 3aKOHA

Owma: | = B)
Z

3. Paccuurath peakTuBHOE compoTuBieHHe XL (BBIpa3UTh U3  (HOPMYJIBL:

Z =R+ X¢).

4. Halitu uHIyKTUBHOCTH L karymuiku o gpopmyse:

XL = 27l'ﬂ_

5. OnpenenuTh aKTUBHYIO MOIITHOCTE P, icionb3ys popmyiy:
u 2

P= == I°R.

6. Berauciuth peakTHBHYIO MOIITHOCTH Q, HCIIOJIB3Ys BEIPAKCHHE:

Q = |2X|_.

/. OnpenenuThb MOJHYI MOITHOCTE S 1o (hopMmyie:

S=U-.

8. Beruucianth k03¢ HUIIMEHT MOIITHOCTH TIENH TT0 PopMyIIe:
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9. Onpenenuth yron ¢ (o TabauIle WM HA KaIBKYJIATOPE), YIUTHIBAs 3HAUYCHUC
MOJIYy4YE€HHOE B 1I. 8.
10. Pe3ynbTarhl BHIYMCICHUN 3aMMCaTh B TAOJIHITY.

e H3BecTHBIE Pacuer
BEeJINYHHBI
PRI UL R Z ] X[ L] P QS| cos| o
B | A| Om [ OM | Om | In | Br | Bap | BA| o |,°
11. Cnoenath BBIBOJI.
KOHTPOJIbHBIE BOITPOCHI:
1. Kakum cBoiCTBOM o00iamaeT KaTylmika WHIYKTABHOCTH, W YE€M OHO

XapakTepuzyercs?

2. Kak HaliTu peakKTUBHOE COMPOTUBIICHUE KATYIIKHU?

3. Kakue MOIIHOCTH pa3nnuyaroT B LEMIX ePEMEHHOT0 ToKa?
4. Kakoii (pu3nvecKkuil CMbICII COS(Q?
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8. Jluteparypa

OcHOBHBIE EYATHBIE U31AHUSA
1. ®dusmka : 10 kimacc : 6a30BbIH W yIIIyOJICHHBIM YpOBEHb : y4eOHHK : 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. ®dusuka : 10 kmacc : yuyeOHHMK : 0a30BBId M yriyOJneHHBIH ypoBHU : 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. ®wmsmka : 11 kmace : y4eOHUK : 0a30BBbIH M YriyOJICHHBIH 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, ®uszuka : 11 kmacc : y4yeOHHMK : 0a30BBIA M yriayOJieHHBIN ypoBHU : B 2-x
yacTsax, Yacte 2 / JI. O. 'ennenireiid, A. A. bynartos, U. H. Kopuuinbes, pexa. B. A.
OpnoBa — Mocksa : bunom. JlaGopatopus 3nanmii, 2019. — 203 c. : rpad., puc.,
Tal., QoT.

OcCHOBHBIE )JIEKTPOHHbIE U3IaHUS
S. HmutpueBa, B.®. ®uzuka ana1 npodeccuii W cHenuaIbHOCTEH
TEXHUUYECKOTO mpoduiisi: y4eOHUK AJis1 00pa30BaTENbHBIX YUPEKICHUN cpei. 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 gocryma:
JUTSI 3aPETUCTPUP. TTOJIb30BaTEIEH
6. VYyebnsiii onnaitH kypc.®@usuka // MoOmibHOE 2JEKTPOHHOE 00pa30oBaHUE:
[caiiT]. — 2022. - URL: https://physics.ru/textbook/index.html (mara oOpamenwus:
29.01.2023). - Pexxum moctyma: i 3aperucTpHp. MOJIb30BaTeei
7. VYyeOnslii onmaiiH kypc.®@uzuka 10 // MoOuinpbHOE 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. VYyeOuslii onmaiiH kypc.®@uszuka 11 // MoOunbHOE 3JIEKTPOHHOE
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

I[OHO.]'IHI/ITGJILHLIC HCTOYHUKH

Q. DOneKTpoHHBI Y4eOHBI Kypc. DPusmka (TEeXHOJOTWYECKUU mpoduis) //
JlucTaHIIMOHHOE oOy4eHue B IOVYpI'TK: [caitT]. URL:
https://dom.sustec.ru/course/index.php?categoryid=115. - (mara  oOpameHus:

24.01.2023). —Pexxum goctyma: i 3aperucTpup. MoJIb30BaTesci
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9. llpuioxenue

OcHoBHbIE (pu3NUYEeCKUE MOCTOSTHHBIE (OKPYTIJIEHHbIEC 3HAYCHUA)

du3nyeckasi NOCTOSTHHAA Oo6o3HaueHne

YckopeHnne cBOOOIHOTO MaACHUs g
Yucno T T
['paBUTaIIMOHHAS TOCTOSIHHAS B
Yuciao ABoraapo Na
YHuBepcaibHas ra3oBas R
IMOCTOSIHHAS

ITocrostunast bonsimana k

3aps 3JEeKTpOoHa e
CkopocTh cBETa B BaKyyme c

ITnoTHOCTD KUAKOCTEH

Kuakocrs | ILioTHOCTB, Kuakocrtnb
Kr/m®

Boma (mpu | 1,00-103 PTyTh

4°C)

['muuepun 1,26-10° Croupt

53

YucaoBbie
3HAYECHUSA

9,81 m/c?
3,14

6,67-10 Mm%/ (xr
)

6,02-10%° momp™?

8,31 Ix/(momnb-K)

1,38:10% JI/K
1,60-10%° Kn

3,00-108 m/c

IlnoTHOCTD,
Kr/m®

13,6:10°

0,80-103



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe IlnoTHOCTD, Tsépnoe ILnoTHOCTD,
TEJIO Kr/m® TEJI0 Kr/m>
AIOMUHHIN 2,7-103 Mens 8,9-10°
Bapuii 3,5-10° Huxens 8,9-10°
Banauii 6,0-10° CBuHeI 11,3-10°
BucmyT 9,8-10° Cepebpo 10,5-103
XKeneso 7,8:-103 Lle3uit 1,9-103
JlnuTuii 0,53-103 [uuk 7,1-103

ILnoTHOCTH Tra30B (IPH HOPMAJIBHBIX YCJI0BHAX)

I'a3 ILnoTHOCTB, I'a3 ILnoTHOCTB,
Kkr/m® Kkr/m®
Bonopon 0,09 I'ennit 0,18
Boznyx 1,29 Kucnopon 1,43

Ko3¢puuueHT MNOBEPXHOCTHOT0 HATSIZKEHU S JKUTAKOCTEH

Kuakoctnb Kos¢ppunuenr, Kuakocrno Ko punuenr,
MH/m MH/m
Bona 72 PryTh 500
MpebuibHasa BoaA 40 Cnoupt 22

IToka3zaTesib npeIOMJICHUSA

Bemecrso IToxa3arean
Bona 1,33
[ minepus 1,47
Crexio 1,5
Anmaz 2,42
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IMoxkazanus
BJIAJKHOTO
TepMoOMeTpa,
°C

WNRNRNNNMNRNNMNNNNRPRRRRERRRE R
OCOXVOIRWNRPOOWO~NOURNRWNROOXNOAOR~WNEO

0

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

0,5

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

Pa3HocTh MOKa3aHUii CyxXoro v BJaKHOT0 TepMOMeTpoOB, °C

1

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

IIcuxomeTpuyeckas Tadauna

1,5

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

2

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

2,5

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

55

3

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

3,5

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

4

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

4,5

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

4

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

5,5

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

6

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

6,5

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

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



I[aBneHne HAChIIIAIOIIMUX 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 27
13,6 33

P, klla

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

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

YaeabHoe conporusienne (nmpu 20 °C) u remnepatypHblii K03¢guueHT
CONPOTHBJICHUS] METAJLJIOB U CILIABOB

P,
x1080OM+ M

P

BemecTso i o, K-! || Bemeerso | *10 ; &M Mo o, K
%1072 Om * Mm% /M %x1072 Om « MM2/Mm
ANIOMHHHENR 2,8 0,0042 {|Huxpom 110 0,0001
Boasdpam 3,5 0,0048 || Csune 21 0,0037
JlaTyHb 7,1 0,001 ({[CepebGpo 1,6 0,004
Mezasb 1,7 0,0043 |[Crans 12 0,006
Huxkenun 42 0,0001 ||KoncranTaH 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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