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PELHEH3USA

HAa MeTOAUYeCKHEe PEKOMEHIAIUM M0 BbINOJHEHHNIO J1a00PATOPHBIX U MPAKTUHYECKHX
padoT no aucuunanHe «®u3uka» A4 cneunajbHocTu 21.02.19 3emiieycTpoiicTBo
TEXHOJIOTHYeCKOro npoguJsi, pa3padoTaHHble NMpenojaaBareiemM
I'BITIOY «lOxkHo-YpanbcKkuii rocyapcTBEeHHbIN TEXHUYECKU A KOJIETA»
MenbkoBoii B.B.

JlaGopaTopHble W  TPAaKTUYECKHE 3aHATUS  SBISAIOTCS  BAXHBIM  DJIEMEHTOM
o01eo0pa3oBaTeIbHOIN JUCIUIUIMHEL. B mporecce BHIMOTHEHHS 1Ta00PATOPHBIX U MPAKTHUECKUX
paboT oOyyarouiecs: CUCTEMaTU3UPYIOT U 3aKPEIUISIOT MOJyYeHHbIE TEOPETHUECKHE 3HAHUA,
pa3BUBAIOT WHTEUIEKTyalbHBIE H Mpo(deccHOHANbHbIE YMEHHS, (DOPMHUPYIOT 3JIEMEHTHI
KOMIIETEHIIMN Oyaymux crnenuanuctoB. JlabopaTopHbIE OMBITHI  JAIOT BO3MOXHOCTH
00y4JarmuMcsl SKCTIEPUMEHTAIBPHO Ha MPAKTHKE 3aKPEMUTh MPUOOPETCHHBIE TEOPETUUYECCKUE
3HaHUS.

Mertoanyeckie peKOMEHAALNH 10 BHIMOJIHEHUIO Ja00paTOPHBIX M MPAKTUYECKHX paboT
mpeiaraeTcsi UCIONb30BaTh Ui MPOBEIEHHUS JTa0OpaTOPHBIX M MPAKTHYECKUX 3aHITHU C
0o0yJarouuMucs.

MeToaudeckne pEKOMEHAANUA CONEP)KAT: TOSCHUTEIbHYIO 3alHCKy, TEepEYCHb
1abopaTOpHBIX H TMPAKTUYECKUX paboT, TpeOoBaHUS K OQGOPMIICHHIO OTYETa, KPUTEPHH
OILICHWBAHMSI JTA0OPATOPHON W MPAKTUYECKOW padOThI, MpaBWIa TEXHUKH OE30MACHOCTH TPHU
MPOBEJICHUU JTA0OPATOPHBIX M MPAKTUYECKUX padoT, nuTepaTypy (OCHOBHBIE TEYATHBIE H
AJIEKTPOHHBIC U3AHUS, JOTIOJHUTEIbHBIE HCTOYHUKH ), TPHIOKEHHE.

Kaxxnas paboTta BKiIIOUaeT: HOMEp U Ha3BaHUE, IEPEYeHb HEOOXOAMMOTro 000PYI0BaHMS,
TEOPETUYECKUE OCHOBBI HEOOXOIMMBbIE ISl IPOBEICHUS padOThI, MOPSAOK IPOBEACHUS PabOThI
C MOUIaroBbIM OMMCAHUEM, TaOJINIIbI, KOHTPOJBHBIE BOIIPOCHI, TO3BOJISIIOIINE OLIECHUTh KA4€CTBO
YCBOCHHSI TEOPETUUYECKOTO MaTepuraa.

MeToaudeckue peKOMEHIAINH TI0 BRITMIOTHEHHUIO Ja0OPATOPHBIX U MPAKTUYECKUX PabOT
o o01meodpazoBaTenbHON AUCIUIUINHE «DU3MKa» MOTYT ObITh UcTioNb30BaHbl B FOYpI TK mis
cnenuanbHocTH 21.02.19 3emineycTpoicTBO.

Penensenr:

npenonasarens [ BIIOY «
Ypansckuit MEOronpodu

KOJITE K H.A. I'lonockoBa
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckue peKOMEHAAINH MO BBITIOJHEHHUIO JJA00PATOPHBIX U MPAKTUYECKUX
pabotr 1o 001eoOpa3oBaTeNbHON OUCHUILIMHE «DU3MKay NpeTHA3HAUYEHbI IS
oOyuaroruxcst  crienuanbHocTH  21.02.19  3eMieycTpoiicTBO  TEXHOJIOTMYECKOTO
npodus.

JlaGopaTopHble M MPAKTUYECKHE 3aHATUSL SBISIOTCS BaXXHBIM 3JIEMEHTOM
001eo0pazoBaTebHON AUCITUIUIMHBL. B Tporiecce BBIMOTHEHUS JTa0OpPaTOPHBIX U
MPaKTUYECKUX PabOT, OOyJaroIIHMecs MOMy4JaroT HABBIKK PaOOTHI C M3MEPUTEITHHBIMHU
puOopaMu, TPOU3BOAIT MAaTEMATHUECKYI0 00pabOTKy pe3yIbTaTOB DKCIEPUMEHTA H
MOTPENTHOCTEN M3MEPEHHUS, a TAKKE CUCTEMATH3UPYIOT M 3aKPEIUISIIOT MOTyYeHHBIC
TEOPETHUECKUE 3HAHWS, DPAa3BHBAIOT HMHTEIUICKTyalbHBIC ¥ TPO(ecCHOHATBHEIC
yMeHUs, HOPMHUPYIOT FJIEMEHTHI KOMITIETCHITNH OyAyIIUX CIICIIHAINCTOB.

Paboueit mporpammoit  001I€00pa3oBaTENbHON  AUCHUIUIUHBL  «DU3HKaY»
MPEAYCMOTPEHO BBIMOJIHEHUE 12 mabopaTopHBIX pabOT M 2 MPaKTUYECKUX padoT,
KOTOpbIE HAIIPaBJICHbI HA JOCTXKEHUE CICAYIONINX LeJIei:

— ¢dopMupoBaHUE Y 00yJarOUUXCsl MPEACTABICHUA O POJIM U MecTe (U3UKU B
COBPEMEHHOM HAy4yHOW KapTHHE MHpa, O CHCTeMooOpasyiloied ponu (usuku B
Pa3BUTHHM €CTECTBEHHBIX HAYK, TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH, MOHUMAaHUS
(bU3UYECKON CYIITHOCTH HAOII0JaeMbIX SBIICHMUIA;

— (opMupoBaHKe y O0yJarOUXCd YMEHUS paclio3HaBaTh (U3NYECKUE SIBIICHUS
Y TIPOIIECCHI, OOBSICHATH X HA OCHOBE M3YUCHHBIX 3aKOHOMEPHOCTEH;

— ¢dopMHupoBaHUE Y OOYJArONINXCS YMEHHH BJIaJCHHS OCHOBHBIMHA METOIaMHU
HAy4HOTO MTO3HAHMUSI, UCTIOh3YEMBbIMH B (PU3HKE;

— ¢dopMHupoBaHHE Y OOYyYaIONUXCS YMEHHS aHAJIM3UPOBATh (HHU3UYECCKUE
MIPOIIECCHI, UCTIOJIb3YSI OCHOBHBIC MOJI0KEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH;

— ¢dopmupoBaHue y OOydYalOIIMXCA YMEHUW HCCIENOBAaTh U aHAJU3UPOBATH
pasHooOpa3Hble  (PU3HYECKHUE SIBJICHHS M CBOHMCTBA OOBEKTOB, MPOBOIUTH
CaMOCTOSITEIIbHBIE MCCIICIOBAHUS B PEAIBHBIX U JTAOOPATOPHBIX YCIOBUSX, YUTATh U
aHAIM3UPOBATh XAPAKTEPUCTUKU MPUOOPOB M YCTPOMCTB, OOBSICHATH MPUHIIUI HX
paboTHI.

BrinonHenue 1ab0paTopHBIX U MPAKTUYECKUX PabOT AUCHUTUIMHBI «DU3NKa)
o0ecreunBaeT JOCTIKEHHUE CIEAYIOMUX PEe3yIbTaTOB 00YUYEHUSI:

JUYHOCMHDbIX .

— JIP 24. 1 0TOBHOCTB K aKTUBHOH JIEIATEILHOCTH TEXHOJIOTHUYECKON U COITMAIbHON
HAIPaBJIECHHOCTH, CIIOCOOHOCTD VHULIMUPOBATD, TJIAHUPOBATh u
CaMOCTOSITEIIBHO BBITIOJIHATH TAKYIO IEATEIBHOCTD;

MemanpeomMemHulx:.

VHUBEPCAILHBIX YUEOHBIX NOZHABAMENbHBIX OCLICMGULL:
— MPII 01 camocrosiTenbHO (HOPMYITUPOBATh U AKTYAIH3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBnuBaTh CyIIECTBEHHbId NPU3HAK WM OCHOBAaHUS IS
CpaBHEHMS, KilaccupuKkaiuu u 00001eH S,



MPII 03 onpenensTs Lenu AesITeIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX
JNOCTHKCHHS,

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

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

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

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:

MPK 03 Bragets pazauyHbIMU crioco0amMu OOIIEHUS U B3aUMOJICHCTBUS;

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

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

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

VHUBEPCATILHBIX PecYIAMUBHBIX OCUCTNGULL:

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

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

MPP 06 ouieHuBaTh NPUOOPETEHHBIN OIIBIT;

MPP 08 naBaTh OLICHKY HOBBIM CHTyalUsiM, BHOCUTb KOPPEKTHBBI B
NESATENIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

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

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

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

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

npeomMemHulx:

[TP6 06 BnageHre OCHOBHBIMU METOJJAMU HAYYHOT'O TIO3HAHUS, UCTIOJIH3yEMBbIMH
B (DM3UKE: POBOINTH MPSMbBIC U KOCBEHHBIC U3MEPEHUS (PU3NUCCKUX BETUIHH,
BBIOVMpAsi ONITUMAJIBHBIN CITOCO0 M3MEPEHUSI U MCTOJb3Ys M3BECTHBIE METOIBI
OIICHKH TOTPEITHOCTEH W3MEpPEHUM, MPOBOJANTH MCCIICIOBAHUE 3aBUCUMOCTEH
(GU3MYECKUX BEIUYMH C WCIOJIB30BAaHUEM TIPSIMBIX H3MEPEHHUH, OOBICHATH
MIOJIYYCHHBIC PE3YNIBTATHI, UCIIONB3Ys (PU3UYECKUE TCOPUH, 3aKOHBI U TTOHSATHS,
W JIeNIaTh BBIBOJIBI, COOIOAATh NpaBMiia 0€30MMacHOTO TPy/a MPH MPOBEICHUN
UCCIENIOBAaHMM B  paMKax  y4dyeOHOTO  OJKCHepuMeHTa ©  y4eOHo-
HCCIIEIOBATENIbCKOM  JEATEIBHOCTH  C  HWCIOJb30BaHUEM  IU(PPOBBIX
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M3MEPUTETBHBIX YCTPOUCTB u 1a60paTOPHOTO 000pyIOBAHUS;
c(OPMHUPOBAHHOCTh TMPEJACTABICHUA O METOJaxX TOJYyUYEeHHs] HayYHBIX
aCTPOHOMMYECKHUX 3HAHUU;

I[IP6 07 cdhopMHUPOBaHHOCT, YMEHHUS pelIaTh pacyeTHbIC 3a7adyd C SIBHO
3aJlaHHOM (PU3NYECKOI MOJIEIbIO, UCTIONB3YS PU3NYECKHE 3aKOHBI U TPUHITUIIBI;
Ha OCHOBE aHaJIM3a YCIOBUS 33/]a4l BHIOUPATh PU3NUYECKYIO MOJIEIb, BHIACISTh
du3nueckue BeIWYUHBI W (POPMYIbI, HEOOXOAMMBIE I €€ pEIICHHUS,
MPOBOAUTh pPACUEThl M OLEHUBATh PEAJTbHOCTh MOJYYEHHOTO 3HAYCHHS
¢u3nUecKoi BEJIMYMHBI; peniaTh KAadeCTBEHHBIC 3a7a4d, BBICTpaWBas
JOTUYECKA HENPOTUBOPEUYMBYIO IENOYKY pACCYKICHMM C OINOpOM Ha
M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUE SIBJICHUS;

[1P6 10 oBnageHne yMeHUsIMU paboOTaTh B TPYIIE C BHIIOJIHEHUEM PA3ITUYHBIX
COIIMAJILHBIX POJICH, IIAHUPOBAThH PA0OTY TPYIIIbI, PAllMOHATIBLHO PACIIPEALIATh
NEATENIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJCKBaTHO OLICHUBATH BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBI;
I[Py 07 cdopMupoBaHHOCT, YMEHHH HCCIEIOBaTh W aHAJIM3UPOBATH
pazHooOpa3Hble (PU3MYECKUE SBJICHHUS M CBOMCTBA OOBEKTOB, MPOBOJUTH
CaMOCTOSITENIbHBIE HCCIEAOBAaHUSI B PEAIbHBIX U JIAOOPATOPHBIX YCIOBHSIX,
YUTaTh U aHAIM3UPOBATH XAPAKTEPUCTUKU MPUOOPOB U YCTPONCTB, OOBSICHATH
MPUHITUIIBI UX paOOTHI;

[TPy 08 copMupoBaHHOCTH MPEACTABICHUN O METOJIaX MOJIYUYCHUS] HAYYHBIX
ACTPOHOMHYECKMX  3HAHWUW;  BJIQJCHUE  yMEHUSIMH  CaMOCTOSITEIIbHO
dbopmyIupoBaTh 1eNb HCCIeAOBaHUS (TIPOEKTA), BBIJIBUTaTh THUIIOTE3bl Ha
OCHOBE 3HAHMS OCHOBOIOJIAraroUX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB,
MPOBEPATH UX IKCIMEPUMEHTAIBHBIMHU CPEJICTBAMU; TJIAHUPOBATh U MPOBOIUTH
dbu3uYecKre IKCIEPUMEHTBI, OMUCHIBATh U aHAJIU3UPOBATH MOJYYCHHYIO TPHU
BBITIOJIHEHUU OKCIEPUMEHTa HMH(POPMAIIUIO, OINPEACNSITh JIOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTaTa;

[Py 09 cdhopmMupoBaHHOCTH YMEHHsI pEIIaTh PACUETHBIE 3a/ladyd C SIBHO
3aJIaHHOW W HESIBHO 3aJ]JaHHOM (pM3MUYECKOW MOJEINIbI0: HA OCHOBAHUU aHAN3a
yCJIOBHUSI BBIOMPATh (hU3WUSCKUE MOJICIH, OTBEUAIOIINE TPECOOBAHUIM 3aauH,
IPUMEHSTh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJNAThl (PU3MUECKHUX
TEOPUN MpPU HCHOJb30BAHUM MATEMATUYECKHX METOJOB pEIICHUs 3a1ady,
MPOBOAUTL pacyueThl HAa OCHOBAHUU HMEIOIIMXCSA JAHHBIX, AHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBAThH METOJbI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yJbTaTOB; PelllaTh KAYECTBEHHBIC 3a]]a4uH, TPeOyIOIINe MPUMEHEHUS 3HAHUM
U3 Pa3HbIX Pa3JeIoB MIKOJIHHOTO Kypca (GU3UKH, a TAKKEe UHTETpallud 3HAHUN
U3 JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BEICTPAUBATh JIOTHUECKYIO
IETIOYKY PACCYXICHUU C OMOPON Ha M3YyUYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCECKHE IBIICHHUS,

[IPy 12 oBnaneHwe OpraHUW3alMOHHBIMU W TO3HABATEIbHBIMU YMEHUSIMU
CaMOCTOSITEIILHOTO TMPHUOOPETEHUSI HOBBIX 3HAHWMA B TPOIECCE BBHITIOJHEHUS
MPOCKTHBIX U Y4eOHO-HCCIIEOBATEIbCKUX PadOT, YMEHUSAMH paboTaTth B
TPYyIIE C BBIMOJTHEHUEM PA3UYHBIX COIMAIBHBIX POJIEH, MIIAaHUPOBATH PadOTy
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TPyNNbl, PAUOHAIBHO PACIPEAENATh JEATEIbHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, aJ€KBaTHO OLIEHMBATh BKJAJ Ka)JOr0 M3 YYaCTHUKOB IPYIIIbI B
pellIeHne paccMaTpuBaeMon IpoOJIEMBI;
anemenmos OK u IIK:

— OK 01. Beibupats crioco0sbl penieHus 3a1a4d npoQecCuOHaNbHON 1€ATEIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

— OK 04 D¢ddexTuBHO B3aMOEHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

— ITIK 2.2. BbIIOAHATE rPaiOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU ITOCETIEHUS.

[lenpto gaHHOrO TOCOOWS SIBJSIETCS OKa3aHUE IMOMOIIL OOydYaromuMcs B
MOJITOTOBKE M BBITIOJTHEHUH J1a00paTOPHBIX U MPAKTUYECKUX PadoT.

[Tocobue comepXUT oOIucaHue JAOOPATOPHBIX U MPAKTUYECKUX pPadoT,
MIPElyCMOTPEHHBIX pabouell mporpaMMoin Jisi CHEHUATBHOCTEH TEXHOJOTHYECKOTOo
npoduisa. Kaxknas paborta comepkuT: HOMEp palOOThl, Ha3BaHUE W 1I€JIb PabOTHI,
dbopMupyeMbIe B TIPOIECCE BBHINOJHEHUS pa0OTHl 3HAHUS W YMEHUSA, KpaTKHe
TEOPETHUYCCKUE CBEACHHUSA, TIEPEYCHh HEOOXOTUMOro O00OpYHAOBaHUS, TOPSIOK
MpoBeCHUsT paboThl, TaOMUILI, TpadUKH, KOHTPOJIbHbIE BOMpPOCHL. Jlist OGosbiieit
4ETKOCTHU TIOPSIOK MPOBEICHUS PaOOTHI JaH B BUAE OTACILHBIX ITYHKTOB, B KOKIOM U3
KOTOPBIX MpEJIaraeTcs mpoieaTh OHY BIIOJIHE OMPEACIEHHYIO OTIEPaITHIO.

[TpoBoaUTH JTaOOpaTOPHBIE U MPAKTUYECKUE 3AHIATUS 11€JIECO00PA3HO B MOPSIKE
M3YYEHHUS IPOrpaMMHOTO MaTepuaia.

B xone nmabopatopHoii paGoThl HEOOXOAMMO CTPOTO COOJIFO/IATh MpaBHIIA I10
TEXHHUKE 0€30MaCHOCTH, KOTOPhIE YKa3aHbl B JAHHOM ITOCOOMH.



2. IlepeueHb JabopaTOPHBIX PadoT

Neni/m Tema padoThbI Koa-so
4acoB

1 HccnenoBanve NBUKEHUS TENA MO ACUCTBUEM IMOCTOSTHHOM 2
CHJIBL.

2 N3yuenue coxpaHeHusi MEXaHUYECKOM YHEPTUU NpU 2
JBUKEHUU Teja MoJ1 JEUCTBUEM CUJI TSKECTU U YIPYTOCTH.

3 N3mepenne BIa)KHOCTH BO3yXa. 2

4 N3mepenne moBepXHOCTHOTO HATSKEHUSI AKUIKOCTH. 2

5 N3yuenne 3axona Oma 1151 yyacTKa Lenu npu 2
MOCJIEIOBATEILHOM COEMHEHUU IPOBOJHUKOB.

6 N3yuenne 3akoHa OMa 7151 y4acTKa LENH NPy MapajijieIbHOM 2
COEIMHEHUU MPOBOHUKOB.

7 Onpenenenne 5/1C 1 BHYTpEHHETO CONIPOTHUBIICHUS 2
MCTOYHUKA HAIIPSIKEHUS.

8 Onpenenenne TeMnepaTypbl HUTH JIAMITbl HAKAJTUBAHUS U 2
MOIIIHOCTH, TOTPEOJIIEMON JTaMIIOH

9 N3yueHue sSBIICHUS 3JIEKTPOMAarHUTHON MHIYKIMH. 2

10 N3yuyeHue 3aBUCUMOCTH Neproia KojieOaHUM HUTSHOTO 2
MasiTHUKA OT JIJIMHBI HUTH.

11 N3yuenune untepdepeHIinm cBeTa. 2

12 N3yuenune nudpakiuu cBera. 2

IlepeueHb NpakTHYECKUX PadoT
Neni/m Tema padoTsbI Koa-o
4acoB
1 EMKOCTHOE CONIPOTUBJIEHHE B ENH IePEMEHHOIO TOKA. 2
2 NHayKTUBHOE COMPOTUBIIEHUE B LIEMTU IEPEMEHHOTO TOKA. 2




3. TpebdoBanus k opopmiaeHHI0 0OTHETA
OtuéT no 1abopaTopHON MM MpPAaKTUYECKOW pabore odopmisieTcs B TETpaau
U1 1a0OpaTOPHBIX M HPAKTHUUECKUX padboT. OTYET BKIIOYAET B ceOsl pas3felbl,

OTpaXKaAOImMUC BCC 3TAIIbI BHIIIOJIHCHU S pa6OTI>I:
L O(bOpMJIeHHe BBCICHMA,
¢ PC3YyJIbTAaThbl BBIITIOJIHCHUC OIIbITA,

® pacy€Thl;
® BBIBOJ;
® OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.
4. Kpurepuu oueHUBaHusA J1a00PATOPHOIl padoThI
Ne Kpurepuu «5» «4» «3» «2»
n/n OLICHKH (oTsINYHO) (xopouo) (ynoBJaerB.) | (Hey10BJI.)
1. | Cpok B cpok B cpok B cpok [To3xe
BBIIIOJIHEHUS Cpoka
3aJlaHus
2. | KauectBO AKKypaTHO, | AKKypaTHO, HO | be3 HeGpexno
odopmIiieHus cTaparenbHo | 6€3 0co0oro CTapaHus
paboTHI B TETpaIn CTapaHus
3. | KauectBO KauectBenno | HexkauectBenno | HeOpexno | He
odopmIiieHus (akkypaTHO, | (aKKypaTHO, HO BBIIOJIHEHBI
rpauKoB, 6e3 ommnbokK) | ¢ ormurdkamu)
TaOJINII, PUCYHKOB
4. | KauectBo KauectBenno | HexauectBenno | HeOpexno | He
odopmiieHus BBITIOJTHEHBI
pelIeHUN
(rpaMOTHOCTH U
000CHOBaHNE)
5. | BemBog (06beM 1 | [TomHBIiH, ITomnbH, ¢ Henomnemi, | He cnenan
TPaMOTHOCTB ) TPAaMOTHBIA | HEOOIBIITUMU C ommOKaMHu
omuoOKaMu
6. | OTBeThI Ha 100% 80% 50% Menee 40%
BOMPOCHI (00BEM)
7. | KauectBo oTBeTOB | [lOMHBIN, [lonnslit, ¢ Henonweiii, | C rpyObiMu
Ha BOIIPOCHI IPaMOTHBIN | HEOOJIBIIUMU C olIMOKaMH | OIIMOKaMHU
omuOKaMu




5. IIpaBuiia TexHMKHU 0€30M1ACHOCTH NPH BHINOJIHEHHUH JIAa00PATOPHBIX PadoT

1. IlpuctynaTh K BBINIOJIHEHUIO pabOTHl HeNb3s 0€3 pa3pelieHus YUUuTeds,
HE0OXO0IUMO TOYHO BBIMIOJHSATh €r0 YKa3aHUsl.

2. PazmeniaTte mpuOopbl, MaTEpHUalIbl, 000pYA0BaHHE HAa CBOEM paboueM MECTE TAKUM
00pa3oM, 4TOOBI UCKIIIOUUTh UX TAJCHUE WIIA ONPOKHIbIBAHUE.

3. Ilepen BbImONHEHHEM pabOThl BHUMATEIBHO W3YyYUTh €€ COJEp)KaHHEe U
ITOCIEA0BATEIBbHOCTD JECHCTBUM.

4. Bo BpeMsi OIBITOB HE JIOMYCKATh MPECTbHBIX HArPy30K U3MEPUTEIIbHBIX MPUOOPOB.
5. [Ipu moaroToBKE K OMBITaM HEOOXOIUMO TIPOBEPUTH UCITPABHOCTH BCEX KPETICHUH
B iprbopax. He mpukacaThCsi 1 HE HAKIIOHATHCS K BPAITAIONIAMCS 9aCcTSIM YCTaHOBOK.
6. He octaBisaTh pabodee Mecto 0e3 pa3pelieHus mpernoaaBaress.

7. IIpaBuia paboThI CO CTEKISTHHBIM 000PY0BAaHUEM:

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

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

® [IpU NPOBEACHUU OMbBITOB CTEKJISIHHBIC COCYJIbl 3aKPEIUISITh B JaIlKe IITAaTUBA
OCTOPO’KHO;

® [1pu COOpPKE CTEKIISIHHBIX NPUOOPOB CIIEAYET NPABWIBHO MOAOUPATH TUAMETPHI
CTEKJISIHHBIX M PE3MHOBBIX TPYOOK, a KOHIIBI TPyOOK CMaduBaTh BOJOW HIIU
TJIUIIEPUHOM;

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

® HEJb3s HCMOJb30BaTh CTEKJISTHHYIO MOCYAY, UMEIOIIYIO0 XOTs Obl HEOOJIbIINE
TPEIIHHEI;

® [IpU MOIKE MOCY/IbI HEOOXO0IUMO TOMHUTH, UTO CTEKJIO 00JIaaeT XPYINKOCTHIO,
JIETKO JIOMAeTcsd M TpPECcKaeTcsl NpU yJapax WM PE3KOM U3MEHEHUU
TEeMIIepaTyphl;

e eciau uMeeTcss XOoTa Obl HeOosbIlas yrposa paspbhiBa cocyda, CIEayeT
00s3aTeNbHO OTPAUTh BCIO YCTAHOBKY 3alIUTHBIM 3KPAaHOM U3 OPrCTEKIA,
HanOoJjiee ONacHble YYacTKM — METaJUIMYEeCKOW CEeTKo, a paboTarth B
MPEOXPAHUTEIIBHBIX OUKaX.

8. [IpaBuia pabOTHI ¢ HArPETHIM 000PYIOBAHUEM:

® COCYJl C TOpSYeH KUIKOCTBHIO HEJb3sl 3aKPhIBATh MPUTEPTON MPOOKON 10 TEX
1Op, MOKa OH HE OCTHIHET;

® [IepeHOCS TMPUOOPHI C TOPSYEH JKUIKOCTHIO, ClemyeT OpaTh HMX pyKamw,
3alUIIEHHBIMU TKaHbIO; €CIIM COCYyJ OOJIBIIONW, TO OJHOW PYKOM €ro Haao
JIEpKaTh 3a JIHO, a IPYTOi — 3a FOPJIBIIIKO;

® HarpeBas XUJKOCTh B MPOOUPKE WIM KOJIOE, HEOOXOAMMO Aep)KaTh WX Tak,
9TOOBI OTBEPCTHE MPOOUPKU WIIM TOPJIBIIIKO ObUIO HANPaBJICHO B CTOPOHY OT
ce0s 1 coceneit mo pabdore;

® He TporaTh PyKamMu HarpeBatelbHbIC MPUOOPHI, €CJIM OHU HATPETHI 10 BHICOKOM
TEMIIEPATYPHI.

9. [IpaBusna pabOThI € ANEKTPUUECKUMU TpHUOOpaMHU:
10



e 11pu cOOpPKE IKCIEPUMEHTATbHBIX YCTAHOBOK HCIIOIb30BaTh MPOBO/IA C IPOYHOMA
U30JIA1IMe 6€3 BUIMMBIX ITOBPEKICHUM;

e u30erarb MEpeceyeHus] MPOBOJOB IpPU COOpPKE IIEKTPUUYECKOW Lenu, He
UCIIOJIb30BaTh TPOBOJHUKH C M3HOUIEHHOW M30JSUMENd UM BBIKIIOYATENN
OTKPBITOTO TUNA (MpY HANpsKEHUU Bhlle 42 B);

® [IOAKJIIOYATh JEKTPUUECKYIO LIENb K HCTOYHUKY TOKA B IOCJIEAHIOI OYEpEb,
Korja e€ cOopka 3aKOHUYEHA;

e CcoOpaHHYIO L€Ib BKJIKOYATh TOJIBKO IIOCJIE MPOBEPKHM M C PpPa3peLICHUs
npenoaasarens. Hanuuue HampspkeHHs B LENM MOXKHO IPOBEPATH TOJIBKO
peIHa3HAYeHHBIMU JJIs1 3TOr0 NpUbopaMu WK yKa3aTeIsIMH HallPSDKEHNUS;

® HE INpPHUKAcaTbCAd K HAXOIAIMMCSA NOJ HANpsLDKEHHEM BJEMEHTaM LelH,
JTUIIEHHBIMH U30JISLUN;

® HE MPOU3BOAUT NEPECOCIUHEHUN B ILIEMM U CMEHY NpEeIOXpaHUTENed 0
OTKJIFOYEHUS] UCTOYHMKA JJIEKTPOIUTAHHUS, a B LEIAX JIEKTPUUECKUX MAIIVH U
710 TTOJTHOW OCTAHOBKH SIKOPSI WJIM POTOPA MAIIUHbL;

e HE IpUKacarbcsl K KOPIYCYy CTallMOHAPHOTO OAJIEKTPOOOOPYIOBaHUS U K
3KMMaM J1a)Ke OTKJIIOYEHHBIX KOHAEHCATOPOB;

® [10JIb30BaThCA JIEKTPOUHCTPYMEHTAMU C U30JIUPYIOLIIMMU PYUKaAMH;

e Uil TPUCOCIMHEHHUS TOTpEOUTENEe K CETH NPUMEHSATh MITENCEIbHbIE
COCIMHEHHS, I10JI30BAThCS pO3eTKaMH, rHE3/1aMU, 3)KHUMaMH,
BBIKJIFOUATEISIMU C HE BBICTYNAIOIIMMH KOHTAKTHBIMU IOBEPXHOCTSIMU;

® JIEKTpOHArpeBaTeNbHbIE NPUOOPHl ClIEAyeT BKJIKOYAaTh TOJBKO B CETh
YKa3aHHOTO B HUX NAacCHOpTe HANpsLKEHHs, TIIATEIBHO CIEeAs MPU 3TOM 3a
HCIIPAaBHOCTBIO COEAMHUTENBHBIX MPOBOIOB U MJIOTHOCTHIO KOHTAKTOB;

® HENb3sl NEPEHOCHUTh DSJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI BO BKIIOYEHHOM
COCTOSIHHH;

e [iepes DKCIUTyaTalliel HarpeBaTeIbHBIX TPHUOOPOB HYX)HO yOpaTh ¢ pabodero
MECTa JIETKOBOCIIJIAMEHSFOIIMECS] MATEPUAJIbl U TOPIOYNE KUAKOCTH;

® Ha IUINTKU C OTKPBITOM CIIUPAJIbI0 HE CTOUT CTABUTh METAJUINYECKYIO TIOCYAY,
TaK KaKk BO3MOXHO KOpPOTKOE 3aMbIKaHUE TpH AepopMaluy CIHUpaIH; IJIs
MOJIy4eHUs] Tropsiuel BOJbl Oe30macHee TO0JIb30BAThCS  DJIEKTPUYECKHUM
YalHUKOM;

e (0OHapy>XMB HEUCHPABHOCTh B DJIEKTPUUECKOM YCTPOMCTBE, HAXOAAIIEMCS O]
HaNpPsDKEHUEM, HEMEUICHHO OTKJIIOYUTh UCTOYHUK TOKA U COOOIIUTH 00 3TOM
MIPENO/1aBaTelo;

® 110 OKOHYAHUHU PaOOThl OTKIIOUHUTHh MCTOYHHMK TOKa, MOCJIE 4ero pa3zolOpaThb
ANEKTPUYECKYIO 1IEMb.

10. IIpaBuiia paboOThI ¢ PTYTHBIM TEPMOMETPOM:

e [pu paboTe C PTYTHBIM TEPMOMETPOM HEOOXOAMMO OOpamaThCsi C HUM
AKKypaTHO, OCTOPOKHO, HE POHATH, HE JOITYCKATh MIOJJOMKH TEPMOMETPA;

® [IpU CIy4yalHOM MOJIOMKE MPUOOpa U pa3uBe PTYTH HEOOXOIUMO HEMEJICHHO
COOOIIUTH 00 TOM MPEIOIaBaTENIO U NOKMHYTh noMenienue. Henb3st coOupartsb
PTYTh pyKaMHu.
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6. IABOPATOPHBIE PABOTbI
JIABOPATOPHAS PABOTA Ne 1

Haszeanue nabopamopnoit pabomwi: «HccienoBanne JIBHKEHUSI TeJa MO
JAeMCTBHEM NMOCTOSTHHOM CHJIBIY.

Ilenv pabomer: wccnenoBaTh NBIDKEHUE Tela TOJ JEHCTBUEM CHUJI YIPYTOCTH U

TPCHHSI.

Obopyoosanue: nuHAMOMETpP C HUKCATOPOM, TPHOOMETP.

Pesyabrartsi:
Dopmupyemvie IeMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— [TIK 2.2. BBIOAHATE rPagOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUH ITOCETICHNS,;
Memanpeomentnyle:.

— 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:

— TIP6 06, ITP6 07, ITP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomvl o0OyuaOWUUCS O0NHCEH YMemb: IUIAHUPOBATh U
BBITIOJTHATh M3MEPEHUS] PA3IUYHBIMU H3MEPUTEIIbHBIMU TIPUOOpaMu  (TUHAMOMETP,
M3MEpUTENbHAsl JIMHEWKa), OOBSCHATH HaOJto/laeMble  SIBICHHS, IPOU3BOJUTH
MaTeMaTU4YeCcKyro 00paboTKy pe3yJIbTaTOB KCIIEPUMEHTA.

Teopus

Cuna — BekTopHas (pu3nvecKasi BEJIMUUHA, SBIISIONIASICS MEPOH HHTEHCUBHOCTH
BO3/ICICTBHUSI, OKa3bIBAEMOT'0 Ha JJAHHYIO YACTHUILY CO CTOPOHBI APYTUX TEJ WM MOJEH.

Enununa cunel B CU Ha3weiBaeTcs HptoTroHoM (H): 1 H=1xr - m - c.

Cuita Kak BEKTOpHasl BEIMYMHA XapaKTEPU3YETCS MOJYJIEM, HAlpPABICHUEM U
«TOYKOW» TPWIOKEHHS Ccuiibl. [IpriioxkeHHass K MAacCUBHOMY TEIy Cuja SIBISETCS
MPUYMHON U3MEHEHUSI €0 CKOPOCTU WJIM BOZHUKHOBEHUS B HEM nedopmarmii. Cuia
TPEHUsI ¥ CUJIa YIIPYTOCTH BBI3BIBAIOT TaKUE U3MECHEHUSI.

Cuna mpenusi — cuia, BOZHUKAIOIIAs IPU OTHOCUTEIILHOM JIBIXKCHUU TBEPABIX
Tel W TPOTUBOACHCTBYIOIIass »ToMy JBuxkeHutro. Cuiia TpeHuss UMeeT
AJIEKTPOMArHUTHYIO  TOPUPOJY,  SIBISACH ~ MAKpPOCKOMUYECKHM  IPOSIBICHUEM
MEKMOJICKYJIIPHOTO  B3aMMOJICUCTBUS, T.€. OOYCIOBJEHBI B3aMMOJICHCTBUEM
ANIEKTPUUYECKUX 3aps0B, KOTOPBIMU 00JIaIat0T YaCTUIIbI, BXOASIIUE B COCTaB aTOMOB.
BekTop cuibl TpeHust HanpaBJieH MPOTUBOIOIOKHO BEKTOPY CKOPOCTH.

Paznuyaror 1Ba BUJa CUJI TPEHUS:

1) TpeHue npu cyxux NOBEPXHOCTSIX TBEPBIX TEI,
2) TpeHHE O KUJKOCTh WIH ras3.

[lepBblii BUJ Ha3bIBAIOT CyXUM TPEHUEM (CHJIa TPEHHS MOKOS, CHJIA TPEHUS

CKOJIbYKEHHSI, CHJIa TPEHHS KaU€HHUs1), 2 BTOPOM — BA3KUM TPEHUEM.
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Cuna, BO3HMKarOU[ash Ha TPaHULE CONPUKOCHOBEHHSA TE€JI MPHU OTCYTCTBHH
OTHOCUTEJIBHOTO IBM>KCHUS TEJI, HA3bIBACTCS CUNOU MPEHUS NOKOAL.

-

v F

FHI = -‘; B i i1
Cuna i g Sl TPEHUST TIOKOSI pPaBHA MO MOIYJIIO
BHEIIHEN CUJIC, HAIPABIICHHOM 10 KACATEJIbHOU K
MMOBEPXHOCTHU COITPUKOCHOBEHUS TeII, u

MIPOTHUBOIIOJIOKHA € IO HAIPABIICHUIO: Fog =8

Cuna mpenuss CcKobdCeHusi BO3HHUKAET IPU CKOJIBKEHHU OJHOIO Teja
OTHOCHUTENBHO JApyroro. Cuia TpeHUus CKOJIbXKEHHs HAlpaBiIeHAa MPOTHBOIIOJIOXKHO
CKOPOCTH JBMKEHMSI Tesla. MOAYb CUJIbI TPEHUS CKOJIBKEHMSI [TIOUYTU HE 3aBUCHUT OT
CKOPOCTH JBMXXEHMSI W MPUOJIM3UTEIBPHO PABEH MAaKCHUMAJIbHOMY 3HAUECHUIO CHUJIbI
TPEHUS IOKOSI.

Cuna mpenus Kauenus HAINpaBICHA MPOTHUBOIOJOKHO CKOPOCTU JBUKCHMS
tena. Cuna TpeHMS KadyeHUs BO MHOTO pa3 MEHBUIE CHIIBI TPEHHUS CKOJIBbXCHUS.
[loaToMy B TEXHUKE JJI1 YMEHBIICHHS CHUJ TPEHUS MPUMEHSIOT KoJjieca H

IAPUKOIIOAIITUITHUAKHY.
Cuna ynpyecocmu — CWIa, BO3HHUKAWOIAsg Mpu aAepopmanuu Tena WU

MPOTUBOJEUCTBYIOIAsA  3TOM  Jedopmanuu. Cuwma  ympyroctu UMeEET

AIEKTPOMAarHUTHYIO IIpUpoaYy, ABJISSACH

MAaKpPOCKOIIMYECKUM ITPOSIBIICHUEM  MEXMOJIEKYJSIPHOTO N

B3aMMO/JICHCTBUS. Cuna  ynpyroctu  HampasJICHA

IIPOTUBOIIOJIOKHO CMEILIEHHUIO, NIEPIICHINUKYJIIPHO

ITOBEPXHOCTH. Bexkrop CUJIBI IIPOTUBOIIOJIOKEH

HAIMPaBJICHUIO CMELIECHNUS MOJIEKYIL.

Cuily ynpyroctd, BO3HHUKAIOUIYKO B peE3yJbTare
nedopMaIii ONophl U ACHCTBYIONIYIO HA TEJ0, HA3bIBAIOT
CUIOU peaxkyuu Onopbwl.

ITo TpeTbemy 3akoHy HbIOTOHA cuiia TaBIEHUS U CUJIA PEAKIIMUA OMIOPHI PABHBI

10 MOJIYJIFO ¥ IPOTUBOIIOJIOKHBI 110 HAPABJICHUIO: P=-N
Moayne MakCUMaJbHOW CUJIbI TPEHUS MOKOS MPOIOPLUUOHAIEH CUJIE PEAaKLIUU

OIIOPBI: F’“"Fm“ i

I'peueckoit OykBoit “ 0603HaueH KO>(PPUIUEHT MPOHOPLHOHATBLHOCTH,
Ha3bIBAEMbIN KOI(DPHUITUESHTOM TPEHUSI.
Moty CUITBI TPEHUS CKOJIBKEHHUSI, KaK U MOAYJIb MAaKCUMaJIbHOW CUJIbI TPEHUS

MOKOs1, IPOIIOPIIMOHATICH MOAYJIIO CHJIbI PEAKIIMH OOPHI: F”‘F = HN

Kosddumment Tpenus ckoabxkeHUsS — KOIPPHUIUEHT MPOMOPIMOHATIBHOCTH
MEXKAY CUIION TPEHUS CKOJIBKEHHUS U CUIIOM HOPMAJIbHOW PEAKIIMUA ONIOPBIL, IO KOTOPOU
CKOJIB3UT JAHHOE TEJIO B 3aKOHE CyXOI'0 TPEHHUS.

3HaueHne Kod3(ppuIUEHTa TPEeHUsS] CKOJbKEHUS 3aBUCUT OT Marepuaia
TPYLIUXCS APYT O APyTa Tel U KayecTBa 00pabOTKH UX MOBEPXHOCTEH.

13



Kak npasuno, # < 1, W IMmb A8 TIIaJKUX M COBEPLIEHHO YMCTBIX
nosepxHocTeii Meramios ¥ > 1.

XOJA PABOTHBI
IIpogeccuonanvro-opuenmuposannvie 3a0aHUA:
1. PaccMOTpeTh MIKaIbl U3MEPUTEIBHBIX TPUOOPOB, OMPEACIIUTH LICHY JICJICHHUS.
2. [TpoBepuTh, 3aBUCUT JIM CUJIa TPEHUS OT ILJIOIIA M TOBEPXHOCTH CONTPUKOCHOBEHUS
TeJI, 1711 TOTO MOJOKUTh OPYCOK Ha TOPU30HTAILHO PACTIOIOKEHHYIO IOCKY TPaHbIO
C caMmoil OOJBIION TUIOWIAABI0 MOBEpXHOCTH. [IpukpenuB k OpycKy IUHAMOMETD,
IJIAaBHO YBEJIMYUBATh CUJTY, HAIIPABJIEHHYIO BJOJIb TOBEPXHOCTH JOCKHU, U 3aMETUTH
MaKCHUMaJIbHOE 3HAYE€HHE CHJIBI TPEHMs TOKOs. 3aTeM MOCTaBUTh TOT K€ OpPyCOK Ha
IPYTYIO TPaHb C MEHBIIEH IIOMIABI0 TOBEPXHOCTH U BHOBb U3MEPUTH MAaKCUMAJIbHOE
3HAYEHUE CUJIbI TPEHUS TTOKOSI.

-

1] e

l

| e ml

|I

3. TloBTOpHB Takue >X€ HW3MEpPEHHUs IMPH PABHOMEPHOM [BWKCHHH OpycKa IO
MOBEPXHOCTU JOCKH, ONPENEIUTh BEIUYUHY CUJIbI TPEHUS CKOJBXKEHHS, a TaKXKe
3aBUCUT JIM 3Ta CUJIa OT TUIOLIA/IM MIOBEPXHOCTH COIPUKOCHOBEHUS TEJL.

4. IlpuBectu OpyCOK B YCKOPEHHOE JBHKEHUE, NEHUCTBYS Ha HEro CUJIOW, OOoJblIen
MOAYJISl CUJIBI TPEHUS CKOJIbKEeHMSI. VI3MEepUTh MOJ1yJIb 3TOM CHIIBI (CHIIBI YIIPYTOCTH).
5. Msmeputh maccy Opycka.

6. 1o mosy4yeHHBIM JTaHHBIM BBIUYMCIUTHh MOJYJIb MAaKCUMAJIbHOTO YCKOPEHUsI Opycka

Fynp B Fmp .

m

o opmyiie a =
7. Onpenenutb KO3YPUIUEHT TPEHUS CKOJIbKEHUS, UCTIONb3Ys (POPMYITY P = 40V

8. IlocraButh Ha MEpPBBIA OPYCOK BTOPOM Tako# K€, YBEIUYMB TEM CaMbIM CHUITY,
NEPIEHIUKYISIPHYIO TOBEPXHOCTH CONPUKOCHOBEHUS T€Jla U CTOJA (CUJIa JIaBJICHHUS).
N3meputh MakKCUMAJIbHYIO CHIIy TpeHUs MoKosA. OnpenenuTs 3aBUCUT JIH
MaKCUMaJIbHOE 3HAYE€HHE MOLYJISI CUJIbl TPEHUS NTOKOS OT CUJIbI JABJICHUS.

|;|1‘|. e rﬁll

9. JlaHHBIE OTBITOB ¥ PAaCUYETOB 3aMKCaTh B TAOIUILY:
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Cuia Macca | Monyan Kosgpuuuent

Ne Forp. Fp. TPpEHUA
N P Fyup, | P, | N, | 6pycka | yckopeHust p

OIIBITA | nokos, CKOJIbIKEHHS 5 H H| H M. KT a M/c2 CKOJIbJKCHMUS
H H ’ ’ M

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

UTOo Ha3bIBAIOT CUJION TPEHHS U CUJION YIIPYyrocTu?

Kaxkune BHIbI CHIIBI TPEHUS pa3INnyaroT?

Kax onpenenuTs cuily TpeHHsI CKOJIbKEHUA?

[loka3aTp Ha pHCYHKE HallpaBJIEHUE BCEX CHJI JACUCTBYIOUIMX Ha TEJO,
HaxXOASIIETOCs HAa MOBEPXHOCTH CTOJIA.

5. Kakoe BnusiHuEe 0Ka3bIBAET CUJIa TPEHUS HA TeMa (MPUBECTH MPUMEPHI).

~wn e

JIABOPATOPHAS PABOTA Ne 2

Hazeanue naoopamopnoit paoomoer. «V3ydyeHue COXpaHEeHMS] MeEXAHHMYECKOM
JHEPIvHU NMPH IBUKEHNH TeJIa MO/ AeiiCTBHEM CHJI THKeCTH U YIIPYTOCTH».

ILlens pabomwl: POBEPUTH 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIUH.

Oobopyoosanue. nuHAMOMETP ¢ (PUKCATOPOM, IITATHUB, U3MEPUTEIbHAS JTUHEHKA, 2
rpy3a mo 100 rp.

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

— TIK 2.2. BeIOAHATH rPaOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU ITOCETIEHNS;
MemanpeomemHbole:

— 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;
npeomemHule:

— [IIP6 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, IIPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarowulics 001X#ceH ymemyb: TUIAHUPOBATh U
BBITIOJIHSATh HM3MEPEHUS PA3MYHBIMU H3MEPUTEIBHBIMU TPUOOpaMu (JIMHAMOMETD,
U3MEpHUTENbHAS  JIMHEWKa), OOBACHATh HaONIONaeMble SIBJICHHS, TPOU3BOJIUTH
MaTeMaTU4YeCKyr0 00pabOoTKy 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 CIEIYIONINE BUAbI SHEPTUU:

m'l)2

1) KHHCTUYCCKAsA SOHCPIHA: E= T , A€ m — MacCcCa TCJjida, U — CKOPOCTh TCJIA.

DTO 3HEprusi, KOTOPOou Tesio 00J1ajaeT BCIECICTBUE CBOETO IBUKEHUS.

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

DTol sHepruel Teiao 001aaaeT BCISACTBUE CBOETO MOJIOKEHNS OTHOCUTEIIBHO 3eMIIH.

Takum 00pa3zoM, MeXaHHUECKast SHEPTHUS TeJla CKIAIbIBACTCS U3 KHHETUUECKOM
Y ITOTCHIIUAIBHOM.

[ToTeHumanpHas 2HEPTUsS XapaKTepHU3yeT B3aWMOJICHCTBYIOIIME Teja, a
KMHETHYEeCKasi dHEpPTrusi — ABWKYIIUecs Tena. M moreHimanpHas, 1 KUHETHYECKas
SHEPIUsl U3MEHSIOTCS TOJIHKO B PE3yJIbTaTe TAKOTO B3aMMOICHCTBUS TEJI, TP KOTOPOM
JICHCTBYIOITUE Ha TEJIa CUIIBI COBEPINAIOT PabOTy, OTIIMYHYIO OT HYJIS.

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

Ecau HeCKoJIbKO Tesl B3aUMOIEUCTBYIOT MEXTY COOOM TOJBKO CHIIaMH
TATOTCHHS ¥l CHJIAMHU YTIPYTOCTH W HUKAKWE BHEITHUE CUJIBI HA HUX HE JEHCTBYIOT, TO
pu JTIOOBIX B3aUMOCHCTBUAX TN pad0Ta CHUJI YIIPYTOCTH WM CHJI TATOTEHUS paBHA

M3MEHEHUIO MTOTEHITHABHONW SHEPTUH TEJI, B3ATOMY C MPOTHUBOTIOIOKHBIM 3HAKOM:
A= _{Epz - Epl}
Bwmecre ¢ TeM mo TeopeMe 0 KWHETHYSCKON YHEPTrum paboTa TeX jKe CHUJI paBHA

W3MEHEHMIO KUHETUYECKON OHCPIUH:
A=Ey, _Es;l_

N3 cpaBHEHUs BbIllIE NPUBEICHHBIX PABEHCTB BHUAHO, YTO HW3MEHEHHE
KHHETHUYECKOM SHEPTUU T B 3aMKHYTOM CHCTEME PaBHO 1O a0COIOTHOMY 3HAYEHUIO
M3MEHEHHIO MMOTEHIINATbHON SHEPTUU CUCTEMBI TEJ U MPOTUBOIIOJIOKHO €MY M0 3HAKY:

By —By = _(Epz _Epﬂ' VUK By + Epl =H, t Epz _

N3 storo cienyer, 4To CymMMa KMHETUYECKOU U IOTEHLIMAIbHON DHEPTUU TeEIl,
COCTaBJISIOLIMX 3aMKHYTYIO CUCTEMY U B3aUMOJEHCTBYIOLIUX MEXKAYy cCOOON criiaMu
TATOTEHUS W CWJIAMH YIOPY TOCTH, OCTA€TCS IOCTOSHHOW. OTO YTBEpXKIACHHE
HAa3bIBACTCS 3aKOHOM COXPAHEHUS DJHEPIUH B MEXaHUYECKUX IIpoLeccax.

3axkon coxpaHenus dHepeuu — TPU JIOOBIX MpoLECcCax, MPOUCXOIANINX B
CUCTEME IIPU HEU3MEHHBIX BHEIIHUX YCIOBUAX, €€ IIOJHAs DJHEPIus OCTACTCS
IIOCTOSIHHOM.

CyMMa KMHETHMYECKOM M MOTEHIMAJIbHOM HEPTUM TEJ HA3bIBAECTCS MOJHOU
MEXAHUYECKON SHEPTUEH.

s 1onHOM MEXaHWYEeCKOM JHEpPruy 3aKOH COXPAaHEHUs DHEPIUM HUMeEeT
CIIEAYIOIIEE BBIPAXKECHUE: MOJIHAS MEXaHUYECKas YHEPrus 3aMKHYTON CUCTEMBI TEll,
B3aMMOJICHCTBYIOIIUX CUJIAMU TATOTEHUS U YIPYTOCTH, OCTAETCS HEM3MEHHOM.
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OCHOBHOE COJEP/KaHNE 3aKOHA COXPAHEHMS SHEPTUH 3aKJIF0YaETCs HE TOJIBKO B
YCTaHOBJEHUHM (PaKTa COXpAHEHUS IIOJHOW MEXaHMYECKOHM DSHEpPrMH, HO U B
YCTAHOBJIICHUH  BO3MOJKHOCTM  B3aMMHBIX  IPEBPAIIECHUNA  KHHETUYECKOM H
NOTCHIMAIIBHOM DHEPIUM TN B PaBHOW KOJIMYECTBEHHOM Mepe MpU B3aUMOJCHCTBAN
TeJ.

3aKOH COXpaHEHMs SHEPTUU PaCKpbIBAeT (HU3NUECKUNA CMBICI IOHATUS PAOOTHI.

Pabora cuin TAroTeHus 1 cui ynpyrocTH, ¢ OIHOM CTOPOHBI, paBHA YBEIMUEHUIO
KMHETUYECKOW JHEPIMH, a C APYrOM CTOPOHBI, — YMEHBUIEHUIO MOTEHIUAIbHON
SHEPTUH TeJ.

CrnenoBarenbHO, pab0OTa paBHA SHEPIrUU, MPEBPATUBIIEHCA U3 OJHOTO BHUIA B
IPYTroMu.

3aKOH COXpaHEHHs MOJIHOM MEXaHMYECKON 3HEPruu B IpoIeccax ¢ y4acTHEM
CHJI YHOPYTrOCTH M TPaBUTALMOHHBIX CHJ SIBISETCS OJHMM M3 OCHOBHBIX 3aKOHOB
MEXaHUKH. 3HAaHHWE 3TOT0 3aKOHA YIPOIIAET PELIEHWE MHOTIMX 3a7ad, WMEIOLINX
00JIb1110€ 3HAUEHUE B IPAKTUYECKOM JKU3HU.

MexaHnn4yeckoe ABM)KEHHE HUKOT/Ia HE Ucue3aeT OeccieHO U HUKOTJa OHO He
BO3HUKAET caMo co00i. Bo BpeMsi TopMOkeHUsI aBTOMOOMIISL TPOU30ILIO HArpEBaHHUE
TOPMO3HBIX KOJOJOK, IIMH aBTOMOOMWIS U acanpra. CieioBaTeNIbHO, B pe3yjbTaTe
JOCUCTBUSL CHJI TPEHHUS KUHETHYeCKas »JHEprusi aBTOMOOWIS HE Hcyesia, a
IIPEBPATHIIACh BO BHYTPEHHIOKO 3HEPTHUIO TEMJIOBOTO JIBHKEHUS MOJIEKYII.

[Ipn m00BIX (PU3NYECKUX B3aUMOJICUCTBHUSIX SHEPrUs HE BO3HHMKAET M HE
MCYE3aET, a TOJIBKO MPEBpAIAECTCA U3 OJJHOU (POPMBI B IPYTYIO.

[TockonbKy CHJIBI TPEHUSI UCKIIOYUTH MOJHOCTHIO HE BO3MOXKHO, TO M 3aKOH
COXpaHEHUs! MEXAHMYECKOW HHEPruu BBIMOJHSAETCS B peajbHBIX CHCTEMax JIHILb
MPUOJIMKEHHO MPU YCIOBUH, YTO CUJIBI TPEHUS MaJIbl U UMU MO>KHO MPEHEOPEYb.

XOJd PABOTHBI
IIpogeccuonanvro-opuenmuposantule 3a0aHU.
1. OnpenenuTh LeHY JAeJIeHUS AMHAMOMETPA U U3MEPUTEIbHON JTUHEHKU.
2. 3aKpenuTh AMHAMOMETp Ha IITaTUBE.
3. YcTranoBUTH PUKCATOP Y OTPAHUYHUTEILHON CKOOBI, PACTAHYTh MPYKUHY C CUIIOM
~ 3,3 H, 3aTeM MEIJIEHHO BEPHYTh B UCXOJIHOE MOJIOKEHUE.
4. I3MepuTh TUHEUKOU JIIUHY TIPYKUHBI X1.
5. IlpukpenuTs rpy3sl, NOAHATH UX TaK, YTOOBI yKa3aTelb JUHAMOMETPA BEPHYJICS
Ha HOJIb, OTILYCTUTh I'PY3bl, U3BMEPUTH MAKCUMAIbHYIO CUITY YIIPYTOCTH.
6. I3MepuTh IIUHY NPY>KUHBI, TPU TIPUKPETIIICHHBIX TPY3ax X2.
/. CHATb Tpy3bl, PacTAHYTb CHOBa MPYXHUHY TakK, 4TOObl (PUKCATOP KOCHYJCS
npyXuHbl. U3MepUTh CUTy YIIPYrOCTH MPYKUHBI.
8. OnpenenuTh yIJIUHEHUE IPYKUHBI AX = X2 — X1.
9. Onpenenuts nepemenieHne rpy3os h = Ax.
10. OnpenenuTh U3MEHEHNE OTEHIIUATBHOM SHEPTUH MIPYKUHBI ITPH €€ PACTSHKEHUN

F
no ¢popmyne AE,, = ?x
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11. Onpenenuth U3MEHEHNE MOTEHUUAIBHON YHEPTUU IPY30B MPU UX ITEPEMELIEHUN
no ¢popmyne AE,,=mgh.
12. Pe3ynbTaThl BcEX U3MEPEHUI M BBIUUCICHUN 3anKcaTh B TaOJIHILY:

2 R © A HU3menenmne
= 2 JdauHa NpyXKUHBI :é Ez = NOTEHIHAJbLHOH
3 =
= ~y = 3 Sc | s JHEPrum
2 o = Ea| =Sk
= = = ) | i = -
e < - = . = . = = Eg = o = = & < .
o o £ o = Q=’=E = % o o | O ax > % m%i
2| g Ses| 252 Sz | 8E| =z| £33 |zus
= S 5 R = k| > E > - = B & = =
= = = = 2

13. CpaBHUTD pe3yabTaThl U3BMEPEHUI U CAENaTh BHIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakue BHIbI HEPTUH CYLIECTBYIOT B MEXaHUKE?
2. UTo Ha3pIBACTCs MOJTHOM MEXaHUYECKON dHEPruci?
3. ChopmynupoBaTh 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHUH.
4. ITpu KaKOM yCIIOBUHU BBITIOJTHSIETCS 3aKOH COXPAHEHHUS SHEPTUH B peaibHBIX
cUCTEMax U rnoyemy?

JIABOPATOPHAS PABOTA Ne 3

Ha3zeanue navopamopnoit pabomui: «A3mepeHue BJIAKHOCTH BO3AyXa».
Ilenb pabomel: HAYUUTHCS ONBITHBIM MTYTEM ONPENIECNATh OTHOCUTEIBHYIO BIAXKHOCTh

BO3/lyXa.
Oobopyoosanue: TEPMOMETpP, BOJA WIM JUATUJIOBBIA 3(]Hp, TMCUXPOMETP,
0apoTEpPMOTrUTPOMETP, ICUXOMETPUYECKAs TA0IUIIA.

Pe3yabTarsl:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 2.2. BbINOAHATH rPaioCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU MTOCETICHNUS,
Memanpeomemmbwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIPG 06, ITP6 07, ITP6 10;

— 1Py 07, ITPy 08, ITPy 09, IIPy 12.

Ilo okonuanuu pabomuvl oOVuaOWUUCA OO0JdCeH YMemb: IUIAHUPOBATh U
BBITIOJIHATh OKCIIEPUMEHTHI C TIOMOIIBIO PA3NTUYHBIX HW3MEPHUTEIBHBIX MPUOOPOB
(mcuxpomeTp, 6apOTEPMOTUIPOMETP), MOIB30BAThCS MCUXOMETPUUYECKON TaOIuUIIeH;
peliaTth 3a/Ja4yd Ha OTMPECIICHNE OTHOCHUTEIIbHON BJIAXKHOCTH BO3/yXa, OOBICHSTH
W3MEHEHHE arperaTHhIX COCTOSTHUH BEIIECTBA.

18



Teopus

B armocdepe 3emnn Bcerma cojneprkarcs BojAsHbIE mapbl. VX comepxkaHue B
BO3JIyXE XapaKTepU3yeTcs aOCOIIOTHON U OTHOCUTEIILHOM BIAXKHOCTBIO.

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

AOGCONIOTHYIO BJIQKHOCTh MOYKHO OIIPEACIUTD M0 TEMIIEpAType — TeMIEparype,
Py KOTOPOW map, HaXOASIIUKCS B BO3/IyX€E, CTAHOBUTCS HACHIIICHHBIM.

TemnepaTypy TOUKH POCHI OMPEIECIAIOT C MOMOIIBIO TUTPOMETPA, a 3aTEM IO
tabnuue "/lagnenue HAcCblWEHHbIX NAPO8 U UX NIOMHOCMb NPU  PA3TUYHBLX
memnepamypax' HaXOIST COOTBETCTBYIOIIYIO TEMIIEPATYPE TOUKH POCHI TIIIOTHOCTD.
HaiinenHast aoTHOCTh M €CTh a0COTIOTHAS BIAXKHOCTh OKPY’KAIOIIEro BO3yXa.

OTHOCUTENbHAs BIAXKHOCTH (@ IOKA3bIBAET, CKOJIbKO IPOIEHTOB COCTABJISIECT
a0COI0THAS BJIQXXHOCTD OT IIOTHOCTH p,, BOASHOTO Tapa, HACHIIIAIOIIETO BO3IyX MpU
JIAHHOW TEMIIEpaType:

p, *100%
v P,

X0/ PABOTBHBI
Ipogeccuonanvro-opueHmuposannvie 3a0aHUs:
1. PaccMoTpeTh ncuxpomMeTp U 6apoTepMOTUTPOMETP U ONIPEACIIUTD IIKATY JEICHUS
puOOpPOB.
[TcuxpomeTp: Baporepmorurpomerp:

HUIKOE HW) ﬁbl(‘(:}ﬁf‘
47
aa? QJ 7

amm. gadnextse
/r,
%é “C7,
W»

A |
o SR °

2. IlpoBepuTh HajaMYME BOJLI B CTAKAHUMKE IICHXPOMETP M MPU HEOOXOIMMOCTH
JIOJIUTH €€.

3. OmnpenenuTth TeMIepaTypy Cyxoro TepMOMeTpa.

4. OnpeaenuTs TEMIIEPATYPy CMOUYEHHOTO TEPMOMETPA.

5. OmnpenenuTh OTHOCHTEIBHYIO BJIQKHOCTb, TMOJB3YSICh TICUXPOMETPUUECKON
TaOIUIICH.

6. OnpenenuTh OTHOCUTEIHHYIO BIQKHOCTD 10 OApPOTEPMOTUTPOMETPY.

7. Vcnonw3ys Ttabnuity "/lagnenue HACblUeHHbIX NAPO8 U UX NIOMHOCMb NPU
PpasiudHblx memnepamypax', onpeaeuTh MIOTHOCTh HACHIIIIEHHOTO BOASHOTO IMapa
(pu Temmiepatype ty).
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8. Onpenenuts aOCOMIOTHYIO BJIAXXHOCTD 110 (hopMysie p =

100% °
9. Pe3ynbTathl N3MEpeHUH 3amncaTh B TAOIHILY:
IToxa3zanue Pa3HocThb OTtHocHTE b OtHocurean- | IlaoTHOCTEL | AOCOJIIOT-
TepMOMeTpa NMOKAa3aHuii Hasl Hasl BJIAKHOCTL | HACBLIIIEH- | Hasl BJIAXK-
CyX0ro | cMo4e | TepMOMETPOB BJIAJKHOCTh BO3/yXa Mo HOI'0 11apa, | HOCTH p, is
t1, °C | HHOTO At, °C BO3/yXa MO O0apoTrepMorur- P, ig "
tz, °C NCUXPOMETPY | pometpy ¢,% "
9%
10. CpaBHUTH pe3yNbTATHI U CAEIATh BHIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro nHaszpiBaercs wncrnapeHueM, KoHueHcauuen? I[louemy mnpu ucnapeHAn
TEMIIepaTypa KUAKOCTH IIOHMUKAETCS?

2. Kakoii map Ha3pIBarOT HachlIeHHbIM? Kak nepeBecT HEHACBIILEHHBIN 1ap B
COCTOSIHHE HACBIIICHUS?

3. M300pa3uTh Ha pPHUCYHKE JMHAMUYECKOE PAaBHOBECHUE MEXAYy MapoM HU
KUIKOCTBIO.

4. IloueMy noka3aHus BIAKHOTO TEPMOMETPA IICUXPOMETPA MEHBIIIE TOKA3aHUI
cyxoro tepmomerpa? IIpm KakoMm yCIIOBMM pPa3HOCTh NOKa3aHUN TEPMOMETPA
HanOoJbIasn?

5. Cyxoi M BIIa)XHBIA TEPMOMETPBI ICUXPOMETPA MOKA3BIBAIOT OJAHY U Ty XKeE
Temneparypy. KakoBa oTHOCUTENbHAs BIAXKHOCTh BO3IyXa?

6. Uto Ha3bIBalOT TOUKOM pockl? [Ipu Kakoil TeMneparype BhIMAAET poca, €CIu
JaBjieHUE BOAsiHOTO napa B Bo3ayxe 1706 Ila.

7. IToueMy mociie xapkoro gHs poca ObiBaeT 6ojee oOmbHA?

JIABOPATOPHAS PABOTA Ne 4

Ha3zeanue naoopamopnoit pabomoi: «M3MepeHre NMOBEPXHOCTHOIO0 HATSKEHUSI
KHIKOCTH.

Ilenwv pabomer: HayduThes ONpeAesaTh KO3PPUIMEHT TOBEPXHOCTHOTO HATSHKEHUS
Pa3JIMYHBIMU CTIOCOOAMH.

Obopyoosanue: BeCbl C pa3HOBECAMH, IITATUB, WITAHTCHUUPKYJb, JHUHEHKA
U3MepuTelibHasdg, Koja0a KOHMYecKas, CTaKaH, CTakaH C BOJOM, BOpOHKa
KOHycoOOpa3Hasi WM OlopeTKa ¢ KpaHOM, TpyOKa pe3uHOBasi ¢ KPaHOM U
CTEKJIITHHBIM HAaKOHEYHUKOM JHaMETpOoM 3—4 MM, COCyd C BOJOW,
KamuJspHas TpyOKa.

PesyabTarthl:

Dopmupyemore InemeHmaol IIK (npogheccuonanvno-opuenmuposannoe

cooepoicanue).
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— TIK 2.2. BBIIOJIHATH IPalOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU NTOCEIICHHUS,
MemanpeomemHubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IPO 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomuvr obyuaowulics O00NdHCeH YMemb: IUIAHUPOBATh U
BBITIOJIHATh JKCIEPUMEHTHI 110 ONPEIEICHUIO ITOBEPXHOCTHOIO HATSKEHUS BOJBL,
MPUMEHSTH OJy4YEeHHBIC 3HaHUSA 10 (PU3HKE JIJIs1 0ObSICHEHUS HAOII0IaeMbIX SIBJICHUM,
IIPOM3BOAUTH MaTEMATUYECKYIO 00OpaOOTKY MMOIYYEHHBIX PE3YyJIbTAaTOB SKCIIEPUMEHTA U
IIOIPELIHOCTEN U3MEPEHHS.

Teopus

Monekynbl  MOBEPXHOCTHOIO €O KHUJAKOCTH  00JanaroT  M30BITKOM
MOTEHLIMAJIbHOW SHEPIUU IO CPABHEHUIO C SHEPTUEH MOJIEKYJI, HAXOIALMXCSl BHYTpU
xuakoctu. Kak u mobasi MexaHuyeckasi CUCTEMA, MOBEPXHOCTHBIN CIIONW XKUAKOCTH
CTPEMUTCS] YMEHBUIUTH CBOIO MOTEHIIMATBHYIO SHEPTUIO. 3a CUET YMEHBIIEHUS 3TON
SHEPIrUU MOJEKYJISAPHBIE CHIIBI — CHJIBI IOBEPXHOCTHOI'O HATSXKEHUSI — COBEPILIAOT
paboTty A, cokpamas IUIONIaJb CBOOOJHON IMMOBEPXHOCTH JKHIKOCTH S Ha
BenMuuHy AS:

A = c6AS.

KoadduimenT mnponopunoHanbHOCTH 6  Has3bIBaeTcss KO3 (OUIHEHTOM
MOBEPXHOCTHOTO HATSHKEHUS JAHHOU XKUAKOCTH. M3 mpuBeaeHHOM BbIle (POPMYIIbI
BUJIHO, YTO OH YHMCJIEHHO PaBEH CHUJIE TOBEPXHOCTHOrO HaTsLKeHus F, aeiicTByromeit
Ha €IWHUIly J/JIMHBl JIMHUM, OrPaHMYMBAIONIEH KaKylo-TMOO YacTh CBOOOJHOM
MTOBEPXHOCTH KUJIKOCTH:

F

6= 2| .

[ToBepXHOCTHOE HATSKEHUE YKUAKOCTH 3aBUCUT OT MPUPOJIbI TPAHUYHBIX CPeT
Y TeMIIePATYPhI )KUJIKOCTH.

[ToBepXHOCTHOE HATSKEHHE MOXKHO OMNPENEIUTh Pa3IMYHBIMU METOJIAMMU:
METOZOM OTpPhIBA KaIlellb U METOJOM MOAHATHUSA KUIKOCTU B KAUJLISAPE. } M
1) MeTon oTpbiBa Karelb. I

Jlnst u3MepeHus HSTUM METOJIOM COOMpAalOT YCTAHOBKY I10 | I

PHCYHKY. G’yﬁ:ﬂ ‘ﬁ
HanuBaroT NUCTUIIMPOBAHHYIO WJIM XOPOIIO NPOKUIIAYEHHYIO | \/
BOJTy U C TOMOIIIBIO KPaHa PETYINPYIOT €& BBITCKaHNE TaK, 9TOOBI BOa | il
OTJICTBHBIMHM KaIUISIMH T1ajiajia B MOJCTABJICHHBIN cTakaH. /[ karmmm s
KUJKOCTH B MOMEHT €€ OTphIBa OT KOHIIA TpyOku cuioil F Oyaer Bec 4
kamu:  F =mg;
JUHUS, OTpPaHWYMBAIONIAs  CBOOOJHYIO  IOBEPXHOCTh  JKUIKOCTH, — JIJIMHA
OKPYKHOCTH IICHKH KaIlIu:
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| =ndu.x.

_mg Mg
Otcrona o = d MG = "~

u.K. ut.K.

rane M — macca BBUTMBIIEHCS BOJIbI, § — YCKOPEHHE CBOOOHOTO MaJieHus, N — YUCIIO
Kaneyb BOJIbI, Uu.x — BHYTPEHHHH JHaMETpP CTCKIISTHHON TPYOKH.
2) MeTo/1 oTHATHSI )KUJIKOCTH B KalMJUIPE. _

[Ipn wu3MepeHUU, KaNmWUIIPHYIO TPYyOKY OIyCKAlOT B
CTakaH C BOJOHM W W3MEPSAIOT BBICOTY IIOJHATHS BOJBI B
Kamuuisape. JKHuIKoCTh TIOJHUMAETCS B KamWUIApe 0 TeX IIop,
IIOKa CHJIa HOBCpXHOCTHOFO HATAXKCHUS HC ypaBHOBCCI/IT CI/IJ'Iy h
TSDKECTH, IEMCTBYIOUIYIO HA TOHATYIO BOJY:
F = Fuse,

_ pmd®hg
ond = R
phgd -

Orcroma 6 = 2

r7ie p — IJIOTHOCTh XXKUAKOCTH, § — MOXYJb YCKOpEHHs cBOOOMHOTO TmaaeHus, h -
BBICOTA MOTHATHSI JKUIKOCTH B Kamuisipe, d — muamMeTrp Kanuuisipa.

X0 PABOTBHBI
| cioco6: kanenvhotii
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. PaccMOTpeTh MIKAJTbI K3MEPUTENBHBIX TIPUOOPOB, OTIPEICTUTh [ICHY JCICHHUS.
2. Onpenenuth Maccy nmycroro crakana 1o 0,01 r.
3. W3meputrh BHYTpEeHHUN JAMAMETP CTEKJISHHOW TPYOKHA IITaHTEHIMPKYJIEM.
Beruncnuts auametp mieiku Kamii Q.. = 0,9 d.
4. CoOpaTh yCTaHOBKY IO PUCYHKY. YCTaHOBUTH MPUOOP Tak, YTOOBI CTEKIISTHHAS
TpyOKa, U3 KOTOPOIl BBITEKAET BO/IA, ObLJIa CTPOT'O BEpTUKAJIbHA.
5. 3aKkpbITh KpaH, HATUTH BOAY. [lOCTENEHHO OTKphIBasi KpaH, JOOUTHCS, YTOOBI U3
TpyOKHU BOJIa BbITeKaa OTAeIbHBIMU KarisiMu (30 — 40 kanenb B MUHYTY).
6. [loacTaBuTh Mo TPYOKY MyCTOM cTakaH U oTcuuTath B 100 Kamens.
7. OnpeenuTh Maccy CTakaHa ¢ BOJOW, BBIYUCIIUTHh MAacCy BOIBI
M3 =Mmz2—Mma.
8. BeIuncanTh MOBEPXHOCTHOE HATSHKEHUE BOBI IO opMyIIe:

mg
0= .
nﬂdm.x.
9. Beruncionte OTHOCHUTCIIbHYIO ITOTPCIITHOCTD H3M€peHI/Iﬁ 110 CbOpMy.]'Ie:
| O — O abn |
o=—" " +-100%.
maob.n

10. Pe3ynbTaThl U3BMEpEHUIA U BHIYUCICHUN 3aITUCaTh B TAOJIUITY:
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Il cnioco6: kanunnapmwii

IIpogeccuonanvro-opuenmuposarnHule 3a0aHU.

1. PaccMOTpeTh MIKAJIbl H3MEPUTEIBHBIX TPUOOPOB, OMPEICTUTH LICHY JCICHHUS.

2. I3meputh TuaMeTp Kanuuisipa MTaHTeHIIUPKYJIIEM.

3. CobpaTh yCTaHOBKY MO PUCYHKY. OMYyCTUTh KaWUISP B BOJIY U U3MEPUTH BBICOTY
e€ MOMHATHS B Kanmyuape (JIMHEWKOW ) HaJl TOBEPXHOCTHIO BOJBI B CTaKaHE.

phgd

4. BeIYHCITHTE OBEPXHOCTHOE HATSDKEHHUE BOJBI 0 hopMyne: 6= 4

5. CpaBHUTH PE3yNbTaTbl WU3MEPEHHN C TAOJUYHBIM 3HAYEHHUEM IOBEPXHOCTHOIO
HATSDKEHUS U ONPENEIIUTh OTHOCHTENIBHYIO TOTPEIIHOCTb.
6. Pe3ynbTaTel n3MepeHnii M BRIYMCICHUH 3aMucaTh B TAOJIHILY:

o Koappuuuenr
g}s g g. E INIOBEPXHOCTHOI'0 =S 2
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7. CpaBHHUTBH pe3yJbTaThl U CAENATh BHIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
UYto Takoe NOBEPXHOCTHOE HATSKEHUE?
Kak u rae npuMeHseTcss MOBEpXHOCTHOE HATSKEHHUE.
Ha uTo neicTByeT cria mOBEpXHOCTHOTO HATSKEHUS M KaK OHA HaIlpaBJIeHA?
[ToueMy NOBEpXHOCTHOE HATSKEHUE 3aBUCHUT OT BUJIA JKUJIKOCTH?
N300pa3uth Ha pUCYHKE MOJIEKYIY KUIKOCTH HA TOBEPXHOCTU TBEPOTO TeEa
JUIS CiTy4asi CMa4MBaHMs U HE CMAauyMBaHUA. Y Ka3aTb KPaeBOU yrodl.
6. Uro Ttakoe kamuuiap? WM300pa3uth >KUAKOCTH B KamWUIApe U1 CiIydas
CMauyMBaHUs U HE CMAaYMBaHMS.

w0 E
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7. TloueMy >KMJIKOCTH UCHIAPSIOTCS JIETUE, YEM TBEpAbIE TENa?
JIABOPATOPHAS PABOTA Ne 5

Has3zeanue nabopamopnoiui pabomui: «A3ydyenue 3akona Oma Ajs1 y4acTKka nenu
IPH M10CJIeJ0BATEIbHOM COeIMHEHUH NPOBOHUKOB.

Ilenv pabdomer: HaydUTbCS COEOUHATH MNOTPEOUTENM Pa3IMYHBIMHM CIIOcOOaMH,
ONBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Obopyoosanue: WCTOUHHK JJIEKTPUYECKOW DSHEPIHM, PE3UCTOPBI, aMIEPMETP,
BOJIbTMETP, PEOCTAT MOJI3YHKOBBIH, KJII0Y, COEAMHUTEIBHBIE TPOBOIA.

Pesyabrartsi:

@opmupyemvie  dnemenmur  IIK  (npogpeccuonanvho-opuenmuposanmoe
cooepiicanue).

— TIK 2.2. BBIIOJIHATE TPAJOCTPOUTENBHYIO OLEHKY TEPPUTOPUH IIOCEICHHS,
Memanpeomemuele:.

— 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;
npeomemmuule:

— [IIPG 06, ITP6 07, ITP6 10;

— 1Py 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl 00yuaOWUUCS OOJXCEH YMemb. COCTaBIATH
AIIEKTPUYECKHE 1IENH,  IUIAHUPOBATh M MPOBOAUTH HM3MEPEHUS  Pa3IUYHBIMU
M3MEPUTENbHBIMA  NPUOOpaMu  (aMIEpMETp, BOJBTMETP), MPOU3ZBOAUTH pacyeT
ANIEKTPUYECKUX IIENel TMpH pa3MuHbIX CHOCO0ax COEAUHEHHUsS MOTpeOuTene u
MCTOYHUKOB DJIEKTPUYECKOTO TOKA, IPOU3BOAMTH MAaTEMaTHUYECKyI0 OOpabOTKy
IIOJIyYEHHBIX PE3YyJbTAaTOB 3KCHEPUMEHTAa M IIOIPEHIHOCTEH; pellarh 3aJadyd Ha
OIpENIENICHUE CUIIBI TOKA C MCIIOJIb30BAHNEM 3aKOHOB OMa T y4acTKa LIETIH.

Teopus
DNEeKTPUYECKUA TOK — YHNOPSJOYEHHOE JBHXKCHUE 3apsKEHHBIX dacTull. [l
TOro 4ToObl B TPOBOJHUKE BCE BpEMSI MPOTEKAT SJIEKTPUUYECKUM TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IOCTOSTHHOE JJEKTPUYECKOE TI0JIE C  IOMOIIbIO
HMCTOYHMKA TOKA.
OCHOBHBIMM ~ XaPAKTEPUCTUKAMH DJIEKTPUUECKOTO TOKa B LIENHU SBISIOTCA
HampsDKEHWE, Cuila TOKa, CONPOTUBJICHUE. 3aBUCUMOCTh  MEXAY OATUMU
XapaKTEPUCTUKAMU YCTaHABIMBAET 3aKOH OMa:

U

1= —.

R
[ToTpeOuTenn SIAEKTPUUYECKON SHEPIMM — DJIEKTPUUECKUE JIAMITOYKH,
AJIEKTPOHArpeBaTeNbHbIe MPUOOPHI, MPOBOAA U T. M. — O0JaNAI0T ONPEACICHHBIM

COIIPOTUBJICHUCM, ITIOOTOMY MX 4aCTO HA3BIBAIOT «IIPOBOJHUKAMMN) WUJIN PE3UCTOPAMMU.
OOBIYHO QJICKTpHUYCCKasA IHOCIb COCTOUT M3 HCCKOJBKUX PC3UCTOPOB,
COCANMHCHHBIX IIOCJICAOBATCIbHO, IIApPa/UICIIbHO HWJIKM CMCHIIAHHO. COHpOTI/IBJ'IeHI/Ie
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ATOTO PE3UCTOPA HA3BIBAIOT KBUBAJICHTHBIM OOINEMY COMPOTHUBIICHUIO HECKOJIBKHUX
PE3UCTOPOB, 0OPA3YIONTNX 1.
Cxema TOCJENOBATEIILHOTO COCIUWHEHHS TPOBOJHUKOB BBITIISIUT CICAYIOUUM
obpazom:

R1

R2
R3

HpI/I mocCJICAOBATCIIbHOM COCAMHCHHMHU BCC BXOJAINMC B HCTO IIPOBOJHHMKH
COCOAUHAIOTCA APYyr 3a APYroM, T.C. KOHCI IICPBOIO IPOBOAHMKA COCAHHACTCA C
Ha4YaJIOM BTOPOTO.

Cuna Toka B JIIOOBIX YacTAX LENU OJHA U Ta ke (00 3TOM CBHUJIETEIBCTBYIOT
MOKa3aHUsl aMIIEPMETPOB):
I=1 1= I 2-
o Ecnu yepe3 oguH NpoOBOJHUK MPOTEKAET TOK, TO OH MPOTEKAET U Yepe3 BCE
OCTaJIbHBIE.
o Ecnu xoTs ObI Ha OTHOM MPOBOJIHUKE OTCYTCTBYET TOK, TO OH 00S3aTEIBHO
OTCYTCTBYET M Ha BCEX OCTAIbHBIX.
[Ipu nocienoBaTENbHOM COEIUHEHUU CONPOTUBIICHUN pE3yIbTUPYIOIIEE
HaIpsHKEHUE PAaBHO CyMME HaNpsHKEHUI Ha y4acTKax:
U=U,+ U,.
PesynpTupyromee  CONPOTUBIEHUE  IOCIEI0BATEIBHO COCTMHEHHBIX
MoTpeOuTeNei paBHO CyMME CONPOTUBIICHUI MOTPEOUTENCH:

R = R, +R,.
ConpoTuBIECHUE nenu R, COCTOSIIIIEH 13 N OJUHAKOBBIX JIamIl,
conpoTuBieHueM R4 kaxjas, B N pa3 00JbIIE COMPOTUBIICHUS OJTHOW JIAMIIbI:
R =R 1 * N

X0 PABOTHBI
1. CocTaBUTh IAEKTPUUECKYIO LEMb MO CXEME:

-

A R R R3 B

B ——

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:

2. PaccMOTpeTh MIKabl U3MEPUTEIIBLHBIX TPUOOPOB, ONIPEACIIUTh IICHY JICJICHHUS.

3. TIpoBepuTh ANEKTPUUECKYIO II€Th, IeMb 3aMKHYTh M M3MEPUTH HAIPSKEHUS Ha
KaxaoM pesucrope. JlIsi 3TOr0 MNPUKOCHYTHCS HAKOHEUYHUKAMHU IPOBOJIOB,
MIPUCOECIUHEHHBIX K 3A)KUMaM BOJIBTMETP K KJIEMMaM Ka)XJI0r0 pe3UCTopa.

25



4. VI3MepuTh HanpspKEHHE HAa KOHLAX BCEW Ipynmbl pe3ucTopoB (ydyactok AB), menb

Pa30MKHYTb.
5. [poseputh cooTHOMIEHUS (Uysy.= Upacu; Upacu = U1 + Uz + Us3) 1 cienath BBIBOA.
6. BerauciuTh 00111ee COMPOTUBICHUE MTPOBOIHUKOB, COCTMHEHHBIX TTOCIICIOBATEIBHO,

Pa3IMYHLIMU CIIOCO0AMMU:
_u _
Rio6w = = u R2o6m = R1+ R2+ R3
U

R206m

7. Ilo dpopmyne | = BBIUUCINUTh CUIy TOKa. CpaBHHUTH €€ C TMOKa3aHUEM

aMIiepMeTpa U cJeiaTh BhIBO/I.
8. Pe3ynbTarhl n3MepeHui U BEIYUCICHUHN 3aKcaTh B TAOIUILY.

ConpoTuBJieHue Hanpsi:kenne Cuaa Toka
= =
= = = M ==
SIS 1S 1T T %125 | 522
3 o 5 S 5 S | O | D g g = | | = g | =
o x x Q = ) _— -
¥ | >

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

KOHTPOJIBHBIE BOITPOCBI:

1. Kak BKIIOYEHBI BBIKIIOYATENb, OaTapelika ¥ JaMIloYKa B KapMaHHOM
dbonapuke? M3zo0pasure cxemy.

2. 3o0pa3uth  y4aCTOK  IIEMU  COJACpIKAIIMA  JIAMITBI,  COEIWHEHHBIX
MOCJIeIOBaTEIbHO. [ 16 MPUMEHSIOTCS TAKUE CXEMBI?

3. Tloka3aTh Ha cxeme, KaK MOJIKIIOYUTH aMIIEPMETP U BOJIBTMETP K PE3UCTOPY.
Kax MOXXHO ompeieuTh COMPOTUBIICHUE PE3UCTOPA MO UX MOKa3aHUAM?

JIABOPATOPHAS PABOTA Ne 6

Ha3zeanue nabopamopnou paoomor: «A3ydenue 3akoHa Oma 1Jis1 y4acTKa menu
NP NApaJVIeTbHOM COeIMHEHUH ITPOBOJIHUKOB.

Ileny padomer: HayudUTHCS COENUHSATH NOTPEOUTENH PaA3JIMYHBIMH CHOCOOaMH,
OMBITHBIM MYTEM MPOBEPUTH 3aKOH OMa.

Ooopyoosanue: WCTOYHUK DIIEKTPUYECKOM DHEPTUM, PEZUCTOPBI, aMIEPMETD,
BOJITMETP, PEOCTAT MOJI3YHKOBBIH, KIIIOY, COEIMHUTENIbHBIE TTPOBOIA.

PesyabTarsl:
Dopmupyemoie 9J1eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepiicanue).

— TIK 2.2. BbINOAHATH IPailoCTPOUTENBHYIO OLICHKY TEPPUTOPUU MTOCETICHNUS,
MemanpeomemHuwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.

— IIP6 06, ITP6 07, TIP6 10;

— TPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo  okonuanuu pabomuvl  00yuaAOWUUCS  OOJXCEH YMemb.  COCTaBIATH
ANEKTPUUECKHE 1€MW,  IUIAHUPOBAThb M TPOBOAUTH HU3MEPEHUSI  Pa3IUYHBIMU
U3MEPUTETbHBIMU  MIpHOOpaMu  (amMrepMeTp, BOJBTMETP), MPOU3BOAUTH PACUET
AIIEKTPUUYECKUX IeMed MpH Pa3IUYHBIX CIOCO0AaX COENMHEHUsS MOTpeduTene u
UCTOYHUKOB DJIEKTPUYECKOTO TOKA, TMPOU3BOJUTH MaTEMAaTUYECKyI0 00paboTKy
MOJTyYEHHBIX PE3YJIbTATOB HKCIIEPUMEHTa M MOTPEHIHOCTEH H3MEpEHHUs; pelaTh
3a]1a4y Ha ONPEJIEIICHUE CUIIBI TOKA C UCIIOJIb30BaHUEM 3aKOHOB OMa J1J1 y4acTKa LEMH.

Teopusa

DJIEKTPUYECKUNA TOK — YIOPSAOYEHHOE IBH)KCHHUE 3apsDKEHHBIX dacTUl. [lis
TOrO0 4TOOBI B TNPOBOAHUKE BCE BpEMsS MPOTEKald 3JIEKTPUUYECKUNA TOK, B HEM
HEOOXOAMMO TOJAJEPKUBATh IMOCTOSTHHOE JJEKTPUYECKOE T0JIE C IOMOIIBIO
HMCTOYHUKA TOKA.

OCHOBHBIMM XapaKTEPUCTUKAMHU DJIEKTPUYECKOTO TOKA B LENHU SBISIOTCS
HaIpsKEHUE, CUIIA TOKA, COPOTHUBIICHUE.
3aBUCUMOCTB MEXY 3TUMH XapaKTEPUCTUKAMM YCTaHABIIMBAET 3aKOH OMa:

U

= —.

R
[ToTpebuTenu dSICKTPUUYECKONM DJHEPTUM — DIICKTPUUYECKUE JIAMIIOYKH,
AJIEKTPOHArpeBaTeNIbHbIe MPUOOPHI, MPOBOAA U T. M. — O0JANAIOT ONPEACICHHBIM

COIMPOTHUBJICHUCM, IIOOTOMY HUX 4YaCTO HA3BIBAIOT «IIPOBOJHHUKAMMN» HUJIX PE3UCTOPAMMU.
Cxema mapauiCJibHOIro COCANMHCHUA IIPOBOJHHNKOB BBITIIAAUT CICAYIOIIUM 06pa30M:

Fare &
R1 ﬁ]ﬁ“z []r-lﬁii
O—e +

[Ipn mapanienbHOM COEIMHEHHH BCE BXOSIIME B HErO MPOBOAHUKUA OJHHUM
CBOMM KOHLIOM MPUCOEAMHSIOTCS K OJHOM TOYKE Lenu A, a BTOPbIM KOHLIOM — K
apyrou Touke B.

Cuna Toka B HEpa3BETBIEHHOMN YaCTH LI PaBHA CYMME CUJI TOKA B OTAEIbHBIX
napajuieIbHO COEIMHEHHBIX NPOBOAHUKAX. OO0 3TOM CBUAETENHCTBYIOT MOKA3aAHMS
aMIIepPMETPOB:

I=1,+ I,.

Eciau BBIKpYTUTH OJHY Jammy, TO JApyras Jiammna HpOJOJIKAeT TOpeTh. ITO
CBOMCTBO WCHOJB3YIOT [IJIi TOAKIIOYCHHS OBITOBBIX MPUOOPOB B TMOMEIICHHUH.
Hanpsixkenne Ha ydactke nenu AB M Ha KOHIaX BCEX MAapaJUICIbHO COEIMHEHHBIX
MPOBOJHUKOB OJHO U TO ¥KE€.

U= U; = U,.

OO0miee conmpOTUBIECHUE TENHU MPU MAPAIIICIIBHOM COCIUHEHUH MPOBOIHUKOB

ompenensiercs no Gopmyre:

27



1 1 1

_— T — + —_—
R R, R,
ComnpoTuBiieHue nenu R, COCTOSIIEN 13 N OTMHAKOBEIX JIaMII,
conpoTuBicHUEM R4 Kaxxjasi, B N pa3 MEHbIIIE COMPOTHUBIICHUS OJTHON JIAMITHI:

R=1%
n
BO BCEX CJIy‘laHX, Koraa HY)KHO HE3aBUCHUMOC BKJIIOUCHHUC U BBIKJIIOYCHUC
3HeKTpI/I‘—IeCKI/IX HpI/I60pOB B I1ICIH, I/ICHOHB3YIOT HapaHHeHBHOC COCIANHCHUC
DIIEKTPUUYCCKUX YCTPOMCTB. VMEHHO mMapaulebHBIM 00pa3oM yCTaHABIMBAIOT
p03eTKI/I B KBapTI/Ian. TaKOC INOAKIKUYCHHUEC II03BOJISICT BKJIKOYATH pa3HI/IqHBIe
HpI/IGOpBI B CCTH COBepIHeHHO HE3aBUCHUMO ,Z[pyr oT ,Z[pyra, u HpI/I BBIXOAC HUX CTpOfI
OJJHOI'O U3 HHUX 3TO HC BJIIMCT HA pa6OTy OCTAJIbHBIX.
OCHOBHBIG OCO6CHHOCTI/I:
. BKJ'HOLICHI/IC I/I/HJII/I BBIKJIFOUCHHUC OI[HOﬁ HarpyaKH HC MCcHIAcCT pa60Te
OCTaJIbHBIX.
« Bce Harpy3ku paboTaroT MPU OJHOM HAIPSHKCHHH.

X0 PABOTHBI
1. CocTaBUTH 3IEKTPUUECKYIO LIENb IO CXEME

-4

R

IIpogheccuonanvro-opuenmuposarnuvie 3a0aHUSL:

2. PaccMOTpeTh MIKaIbl M3MEPUTENBHBIX IPUOOPOB, ONPEICTUTD IIEHY JCICHUS.

3. IIpoBepuTh IEKTPUYECKYIO 1I€Tb, IIEeNb 3aMKHYTh M M3MEPHUTh HAIpPsSHKCHHE Ha
y4acTke AB 1 CHIly TOKa B LIETIH.

4. TlepexTtounTh aMIEPMETP U3 MATUCTPAIH B Ty WIA HHYIO BETBb U U3MEPUTH CHITY
TOKa B KaX/10M PE3UCTOPE.

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

6. Bpuncauth oOiiee CONMpOTUBICHHE MPOBOAHUKOB, COCIMHEHHBIX MapaslieibHO,
Pa3TUYHBIMU CTIOCOOAMH:

Uz 1 1 1 1 RiR2R3
= 42 = —+— + — =
R106m | " R205M4 Rl Rz R3 >, T.C R206m Rl R2 + Rz R3 + Rl R3 ’
/. Boraucnuts Hanpsbkenue no popmyiie Up,eq = |+ Rzo5u. CpaBHUTS €70 € MIOKa3aHueEM

BOJIBTMETPA U CHEJIATh BBIBOJ.
8. Pe3ynbTaThl ©13MepeHU U BBIYUCICHUIN 3aKcaTh B TAOIUILY.
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ConportuBJjieHne Hanpsixxkenue Cuia Toka

L A

<z

R1 Om
R, Om
R; Om
R206m OM
Ipacu A
Lisw A

Rloﬁm Om
U, B
U, B
Us; B

Upacq B

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

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

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

3. Bocemb pe3ncTOpOB COENMHWIM TIO JBa  IOCJIEIOBAaTebHO B YETHIpE
napa’suiesibHbie BeTBU. HauepTuth cxemy coelMHeHHUs.

JIABOPATOPHASA PABOTA Ne 7

Hazeanue nabvopamopnou paoomer: «Onpenenenue IAC U BHYTpPeHHero

CONPOTHUBJICHUS UCTOYHUKA HATIPSIZKEHUSD».

Ilenv paoomer: Hayunthes onpenenstb OJC U BHYTpEHHEE COINPOTUBIICHUE

UCTOYHUKA TOKA.

Oobopyoosanue: aMriepMeTp, BOJIbTMETP, UCTOYHUK AJIEKTPUUECKON SHEPTHH, PEOCTAT,

KJIFOY, COEIMHUTEIIbHBIE POBOA.

Pe3yabTarthi:
Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).

— TIK 2.2. BBINOAHATE rPaOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU ITOCETIEHNS;
Memanpeomemmule:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, IIPy 09, ITPy 12.

Ilo oxonuanuu pabomovl obyuarowulicsi O0JJICeH YyMemb. COCTABISTH
ANICKTPUUECKHE MMM,  TUIAHUPOBATh U BBINOJHATH H3MEPEHUS]  Pa3IMYHBIMU
M3MEPUTETbHBIMU npudopamMu (ammepmertp, BOJIETMETP), IIPOU3BOJIUTH
MaTeMaTUYeCKyl0  OOpaOOTKy  MOJIyYEHHBIX  PE3yJbTaTOB  JIKCIEPUMEHTA U
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HOFpeIHHOCTeﬁ H3MCPCHUA, pemiatb 3aJa4u Ha OIIPCACIICHUC CHJIBI TOKa C
HCIOJIb30BaHuEM 3aKOHOB OMa AJIA ydaCTKa LCIIN U MOJIHOM OeIun.

Teopus

Bo3HMKHOBEHHE PAa3HOCTU MOTEHIMAJIOB HA MOJIOCAX JHOOO0r0 UCTOYHHMKA TOKA
ABJIIETCS PE3YyJbTATOM pa3leieHUss B HEM MOJOXKHUTEIBHBIX M OTPULIATEIbHBIX
3apsAA0B. DTO pa3JesIeHue MPOUCXOUT Oarogaps paboTe, COBEpIIaeMON CTOPOHHUMHU
ciiaMd. CTOPOHHUE CHJIBI — CHJIBI, AEMCTBYIOUINE MPOTUB IIEKTPUUYECKOTO OIS U
BBITIOJHSIONTHE pabOTy 3a CUET KaKOM-TMO0 SHEPTHH, MTOABEIEHHON U3BHE.

Benuunna, u3mepsiemass paboToOi, coBeplIaeMOW CTOPOHHHMH CHIIAMU TIpU
NEPEeMEIEHNN E€AMHULIBI TIOJIOKUTENBHOTO 3apsga BHYTPU HCTOYHHKA TOKa,
Ha3bIBAETCS SJEKTPOABMKYLIEH CHIIbl UCTOYHUKA ToKa (DJIC — &, B).

Eciu mens pa3omkHyTa, TO paboTa CTOPOHHUX CHJI TpEeBpalacTcs B
NOTEHLUAIbHYIO SHEPTHIO UCTOYHUKA TOKA. [Ipy 3aMKHYTOM 11enu 3Ta NOTeHaJIbHAs
SHEPrusl Pacxoyercs Ha paboTy IO MEPEMEUICHHUIO 3apsiioB BO BHEUIHEH Lenu C
COTNPOTHBIIEHUEM R 1 BO BHyTpEHHEH 4acTH 1ENH C CONPOTUBIICHUEM I,

e =IR+1Ir,
T.€. € U I MOXHO ONPEIEIIUTh ONBITHBIM IIYTEM.

X0 PABOTHBI
1. CocTaBUTH NEKTPUYECKYIO LIETIH IO CXEME:

IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSAL:

2. PaccMOTpeTh MIKaibl aMIIiepMETpa U BOJIBTMETPA, ONIPEACTUTD IIEHY JIeTICHUSI.

3. [IpoBeputs 11€Mb, 3aMKHYTh KJIIOY, MOJIB3YSACh PEOCTATOM, YCTAHOBUTH CHITY TOKA,
COOTBETCTBYIOIIYI) HECKOJbKUM JACIEHUSIM IIKaibl amrepMmerpa. CHATh MOKa3aHUs

BOJIETMETpA U amIiepMeTpa. Pa3oMKHYTh LIEb.

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

U
5. BoIYHCIANUTE BHEITHUE COMPOTHBIIEHHE IIETTH, UCITOB3ys 3akoH Oma: R = T

6. Pe3ynbTaThl M3MEpeHU nMoACcTaBUTh B ypaBHenue ¢ = U + Ir, onpenenuts € u I,
pelasi CUCTEMbI YpaBHECHUM:

{8:U1+|1I’, c=Ux+1lor, {i=U3+|3r,
e =Ux+1ar; =Usz+I3r; =Ui+1I1r.
U, -uU U,-U U,-uU
r= Y2-Y p= J3=Yo P
|1—|2 |2_|3 |3_|1
o= Yoli-Uily o= Yala=Uols £= Uil —Usly

I =15 I, —13 l3—1q
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/. PazoMkHYTHh 1lenb U U3MEpUTh HanpskeHUE Ugym Ha 3aXKMMaX HCTOYHUKA
AJICKTPUYECKON SHEPTUU IPU PA3OMKHYTOW BHEUITHEU LIETIN.
8. Bce pe3ynbpTaThl U3MEpEHUI U BBIUMCICHUH 3alliCcaTh B TAOJIUILY.
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9. CpaBHUTH pe3ynbTaThl H3MEPEHUHN U ClIETaTh BHIBO/I.

KOHTPOJIBHBIE BOITIPOCHI:
UTto Takoe BHEIIHSSA M BHYTPEHHSSI 9acTH enu? YKa3aTh Ha pUCYHKE.
UTo Takoe CTOPOHHUE CHJIBI?
3. Ilouyemy mokaszaHusi BOJTMETPA MPH PA3OMKHYTOM M 3aMKHYTOM KITIOYE
pa3JIM4YHbI?
Yro HazpiBaetcs IC?
UYrto Takoe BHYTPEHHEE W BHEIIHEE CONTPOTHUBIICHUE T1ETTH?

N =

o &

JIABOPATOPHAS PABOTA Ne 8

Ha3zeanue navopamopnoit pavomui: «OunpeneseHue TeMnepaTrypbl HUTH JIAMIIbI
HAKAJMBAHUS U MOIIIHOCTH, MOTPEOJIIeMOH JTAMIIOID.

Ilenv padomer: wccnenoBaTh 3aBUCUMOCTb MOIIHOCTH TOKa OT HANpPSKEHUS U
HAY4YHUTHCS ONMPEAEISATh TEMIIEPATYPY HUTH JIAMIIbI HAKAJIMBAHUSI.

Oobopyoosanue: >1eKTpUUECKAs TaMI1a, UICTOYHUK 3JIEKTPUUECKOT0 TOKA, aMIIEPMETD,
BOJIBTMETP, PEOCTAT MOJ3YHKOBBIH, KIIF0U, COEUHUTEIIbHBIE POBOJA.

PesyabTarsbi:
Dopmupyemovie IIeMEeHMbl IIK (npogheccuonanvno-opuenmuposannoe
cooepoicanue).

— TIK 2.2. BeIOAHATH rPaOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU ITOCETIEHNUS;
MemanpeomemHubwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:
— IIP6 06, ITP6 07, T1P6 10;
— IIPy 07, ITPy 08, IIPy 09, ITPy 12.
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Ilo  oxonuanuu pabomuvl obyuaowulica O00aHCeH yMemb: COCTABIATH
ANEKTPUYECKHUE IIENH, IUIAHUPOBAaTh M BBINOJHATH HKCIEPUMEHTHI C MOMOUIBIO
pPa3IMYHBIX M3MEPUTEIBHBIX TMPUOOPOB (ammepMeTp, BOJIBTMETP), TMPOU3BOIUTH
MaTeMaTUYeCKyl0  OO0pabOTKy  TMOJYyYEHHBIX  pe3yJbTaTOB  OJKCIEPUMEHTa U
MIOTPELTHOCTEMN.

Teopusa

Jlamma HaKaMMBaHUS TMPU BKIIOYCHUH PAOOTACT B IKCTPEMAIBHBIX YCIOBHIX
P TOKAaX, KOTOPBIE MPEBBIINIAIOT HOMUHAJIBHBIN, UYTO MPUBOAUT K YCKOPEHHOMY
M3HOCY HUTH HaKajla U MPEXKICBPEMEHHOMY BBIXOY JIAMITBI U3 CTPOsI, 0COOCHHO TIPHU
MPEBBIICHUSX HAMPSKEHUS B MUTAIOLIEH CETH.

[Ipyn mpomomkuTeNIbHON paboTe JIaMITbl HaKaJWBaHUS €€ HUTh Hakaja TIO0J
BO3/ICIICTBUEM  BBICOKOM TeMIlepaTypbl HarpeBa IOCTEINEHHO  HCIapseTcs,
YMEHbBIIAsICh B UaMeTpe, pBeTcs (meperopaet). Uem BhIlie Temreparypa HarpeBa
HUTH HaKaja, TeM OOJIbIIEe CBETa U3TydaeT Jamia. [Ipu 3ToM HHTeHCHBHEE MPOTEKAET
MPOIIECC UCTIAPEHUS HUTH, U COKPAIIAETCSl CPOK CIIykObI amIibl. [losTomy st mamn
HaKaJIMBaHMS YCTAHABIMBAETCS Takas TeMIlepaTypa Hakajla HUTH, TP KOTOPOHU
oOecrieunBaeTcss  HeEoOXoAWMasi ~ CBETOOTJAa4a  JlaMIbl W OIpeJeseHHas
MIPOJIOJKUTEIILHOCTD €€ CITY>KOBI.

C TouKM 3peHus KJIACCUUECKOU 3JIEKTPOHHON Teopuu JBa (pakTopa: 1) yuactue
AJIEKTPOHOB B XAOTHYECKOM JBUKEHUM (HApSAy C HAMPABJICHHBIM) U 2) HalW4ue
COYJIapEHUM JIEKTPOTEI C MIOHAMH KPUCTAJUTMYECKON PEIIETKH BOCIPUHUMAETCS KaK
AIEKTPUUYECKOE COMPOTUBIICHUE MPOBOIHUKA AJIEKTpUUECcKoMy TOKY. C yBeIMYeHUEM
TeMIepaTypbl BO3pPAaCTa€T CKOPOCTh XAaOTHUECKOTO [BIXKCHHUS, a TaKkKe YHUCIO
COYJIapEHUM DJIEKTPOHOB, UTO JOJKHO MPUBECTH K YBEIUYEHUIO COMPOTUBIICHUS
MPOBOAHUKA. DKCIEPUMEHTAJIILHO YCTAHOBJICGHO, YTO [IJIi METAJJIOB yBEJIUYCHUE
CONPOTHUBJIEHUS C TEMIIEPATYPOIl BEIPAXKAETCS 3aBUCUMOCTBIO:

Rt = Ro(l + at)

rie R, — comnporuBieHue mnpoBoAaHuka npu temneparype 0 °C, R, —
CONPOTUBJICHUE MPOBOJHHUKA MIPU TemmepaType t, o — TepMuYeckuilt KordPuiment
CONPOTUBJICHUSI JTAaHHOTO MeETajljla, OH TOKa3bIBa€T Ha KAaKyH YacTh WU3MEHSIETCS
CONPOTHUBJIEHUE MTPOBOJAHMUKA MpU HAarpeBe ero Ha | °C. Y 4nuCThIX METAIIIIOB MOPSAKA

_ 1
1073 g J CIUIABOB MEHEIIE. VY Bosnb(pama, U3 KOTOPOro U3rOTOBJIEHA HUTh

y 3 1
uccaemyeMoit mamnsl 4,8-1073 =

°C

TemnepaTypy packaJiéHHOM HUTH, MOXHO omnpeAenutb no dopmyne T =
Ry — Ry . y
TR, ° CCUM WM3BECTHBI €€ CONPOTHBICHHE R, 1npu oTOM Temmeparype u
conpotuyiieHue HuTH RO mpu Temneparype 0 °C:

MonHOCT, TOKa — BEIMYMHA, XAPAKTEPU3YIOIIas, C KaKOMl CKOPOCTBIO
coBepiaerca paboTa Toka.

[Ipu 3aMbIKaHUU DJIEKTPUYECKOW MU Ha €€ y4acTKe C CONMpOTHBJIEHUEM R,

tokoM |, Hanpspkernem Ha koHmax U mpowmsBoautcs pabora A
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_ ) _ U2t
A=1Ut=IRt= =
BCHI/ILII/IHa, paBHasd OTHOIICHHIO pa6OTBI TOKa KO BPEMCHH, 3a KOTOpPOC OHa
COBCpHIACTCA, HAa3hIBACTCA MOITHOCTBIO P:

A
P==.

U 2

CnenoBatensHo, P=1U= I°’R= =
3aBucuMocTh P oT U MOXKHO UCCIe10BaTh 3KCIEPUMEHTAIIBHO.

Pa6oTa snextpuyeckoro Toka B CU Beipaxkaetcst B ;koyisx (/Ix), MOIIHOCTh

— B BarTax (Br1).

X0, PABOTHI
1. CocTaBUTb NEKTPUUECKYIO LIEIb I10 CXEME:!

o6

IIpogeccuonanvro-opuenmuposantule 3a0aHUA.

2. PaccMOTpeTh MIKaIbl H3MEPUTEIBHBIX TPUOOPOB, ONIPEACITUTD IIEHY CTICHU.

3. [IpoBepuTh 11eTh, 3aMKHYTH KJTFOY, TIOJB3YSICh PEOCTATOM, YCTAHOBUTH HANMEHBIIICE
3HaueHHe HanpspkeHus. CHATH MOKa3aHUs BOJBTMETpPA W aMIepMeTpa. Pa3oMKHYTH
ETb.

4. TlocTeneHHO BBIBOJSI PEOCTATa, CHATh HECKOJIBKO pa3 MOKAa3aHHsS aMmIepMeTpa |
BOJIbTMETpPA. 3HAYEHHS CUJIbI TOKA BEIOMPAIOT TAKUMH, TIPU KOTOPBIX HUTH JIAMIIbI HE
CBETUTCS, CBETUTCS KPACHOBATHIM I[BETOM U CBETUTCS C MAKCUMAJIBHON SPKOCTHIO.

5. Iyt Kaxa0ro 3HAaYCHUS HAMPSKEHUS ONPEIeTUTh:

1) mommHOCTh P = U, moTpebnsieMmyto gammoi,

U
2) conportuBiieHre Ry = 77 HUTH Hakaia,
. Rr —Ro
3) remneparypy e€ Hakaina T = Ry

rae Ro— conpoTuBiieHre HUTH JaMIIbl [IPU KOMHATHOM TeMIepaType;
0L — TEMIEPATypHbIA K0P (ULUEHT conpoTHBiIeHUs Bobhpama (a = 0,0048 K1),

B nepBoM ombiTe, KOr/a TOK B LIEMM MUHMMAJIEH, & CBEYEHUE MOJHOCTHIO
OTCYTCTBYET, TEMIIEpATypy HUTH HaKaja MOXHO CYMTaTh KOMHATHOM. [TocKoNbKY npu
CBEUEHUU JIaMIIbl B TIOJIHBIN HaKall TemIeparypa HUTU odeHb Boicoka (~ 2000°C), To
1T IPUOIN3UTENBHOTO TIOJICYETa TEMIIEPATypPhl MOKHO MPHUHSTD, YTO BeIMYnHA Ro 1
€CTh 3HAUYEHHE COMPOTUBIICHUS HUTH Hakajla, KOTOpoe OyAeT MOJy4eHO B IEPBOM
OIBITE.

6. Pe3ynbTaThl u3MEpeHU U BRIUMCICHUHN 3aHECTU B TaOJIHILY.
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7. I[TocTpouTs Tpavik 3aBUCUMOCTH:

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

8. CpaBHUTH pe3yJabTaThl U3MEPEHUI U ClIeTIaTh BBIBO/I.

KOHTPOJIBHBIE BOITPOCBI:
1. Yro Ha3bIBaIOT pabOTOM TOKA, MOIIIHOCTHIO TOKa?
Kakumu criocobamMu MOKHO OIIPEIeTUTh MOIIIHOCTh TOKa?
3. Kaxk oTpakaercs pocT TeMnepaTrypbl HUTH HaKaja JIAMITbl Ha €€ COPOTUBIICHHUE
Y Ha BBIJEISEMYIO B HE MOIIHOCTH?
B xakwue BUZIBI SHEPTUH MOXKET MPEBPAIIATHCS JNEKTPUIECKAS SHEPTHUs?
Jlamnel, 200-BartHass u 60 BaTTHAas, pacCUUTaHbl HA OJHO HAMNPSKECHHUE.
ConpoTuBIIeHHE KaKO# JIaMITbl OOJIBIIE U BO CKOJIBKO pa3?
6. OT HarpeBaTeIbHOU CITUPAIHM OTPE3aau TMOJOBUHY, IPyra MOJIOBUHA OCTAIACh
BKJIIOUEHHOM B LENb. BO CKOJNBKO pa3 HM3MEHUTHCS BBIACISEMOE Ha HEH
KOJIMYECTBO TEIIOTHI (3a 1 ¢)?

no

o s

JIABOPATOPHAS PABOTA Ne 9

Ha3zeanue naoopamopnoii paoomoer: «3ydyeHue SIBJCHHS 3JIEKTPOMATHUTHOM
HHAYKIIAW.

Ilens pabomoi: N3y4UTh SBICHUE DJIEKTPOMArHUTHON MHIYKIIHAH.
Obopyoosanue: TAIBLBAHOMETP, KaTYIIIKA, COCIUHUTEIIbHBIE TPOBOJA, MATHUT.
Pe3yabTarthi:
Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvno-opuenmuposaHHoe
cooepiicanue).

— TIK 2.2. BeIOAHATH rPaOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUH ITOCETIEHNUS;
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;
npeomemmHnule:

— [IPG 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 08, IIPy 09, ITPy 12.
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Ilo okoHuanuu pabomul 0O6YUArOWUICS OOJIJICEH YMemb. TIPOBOUTH HAOIIOICHUS
IUTAHUPOBATh W BBITIOJIHATh DKCIEPUMEHTHI C TOMOINBIO Pa3UYHBIX MPUOOPOB,
COCTaBIISITh AJICKTPUUYECKUE IICTIH, MPUMEHATh MOJYICHHbBIC 3HAHUS 10 (U3UKE s
OO0BsICHEHUSI HA0TI0AaeMOe SIBJICHHE JIEKTPOMArHUTHOW WHIYKIIHH.

Teopus
B 1831 r. ®apaneit oOHapyXuj, 4TO B 3aMKHYTOM MPOBOJIAIIEM KOHTYpE IpH
M3MEHEHUU MArHUTHOTO TOJISi BO3HUKAET AJEKTPUYECKUH TOK. DTOT TOK Ha3BaIH
WHIYKIUOHHBIM TOKOM. WMHAYKIIMOHHBIH TOK B KaTymIKe M3 METAJUIMYECKOM
MIPOBOJIOKU BO3HUKAET MPU BJIBUTAHUU MarHWTa BHYTPb KAaTYIIKU U TIPU BbIJBUTAHUU
MarHuTa U3 KaTylKH (pHc. ), a TAKKe IPU U3MEHEHNUH CHJTbI TOKA BO BTOPOM KaTYIIIKE,
MarHMTHOE MOJI€ KOTOPOM MPOHMU3BIBAET NEPBYIO KATYIIKY (pHC. 0).
a) 0)

SIBieHME BOSHUKHOBEHUS AJIEKTPUYECKOTO TOKA
B 3aMKHYTOM TIPOBOJSAIIEM KOHTYpPE MpPU H3MEHEHHSX MAarHUTHOTO MOJI,
MIPOHU3BIBAIOIIETO KOHTYP, Ha3bIBACTCS 21eKMPOMACHUMHOU UHOYKYUE.

[losiBIEHHE BJIEKTPUYECKOTO TOKAa B 3aMKHYTOM KOHTYpE IPU H3MEHECHUSX
MAarHUTHOIO MOJIsl, MPOHU3BIBAIOIIETO KOHTYDP, CBUIETEIBCTBYET O JECUCTBUU B
KOHTYpPE CTOPOHHMX CHJI HEIJIEKTPOCTATUYECKOM NPUPOABI WM O BO3HUKHOBEHUU
OJ1C uHaAYKINH.

KosimuecTBeHHOE ONMCaHUE SIBJICHUS JIEKTPOMATHUTHOM MHIYKIIMU JAETCSl HA
OCHOBe ycTaHOBjIeHHsS CBsi3H Mexay OJC uHAyKnuu U (GU3NUECKOW BEITUYMHOM,
HAa3bIBAEMOM MAarHUTHBIM IIOTOKOM.

DKCHEPUMEHTaIbHOE HccaeqoBanue 3aBucumoctd  JI/C wuHAyKIUMU OT
W3MEHEHHUSI MATHUTHOTO TTOTOKA MTPUBEJIO K YCTAHOBJICHUIO 3aKOHA 3JICKTPOMArHUTHOM
naaykuun: 3JC MHAYKIMKM B 3aMKHYTOM KOHTYpPE NPONOPUUOHAIBHA CKOPOCTH
W3MEHEHHUSI MArHUTHOTO MOTOKA YEPE3 MOBEPXHOCTh, OTPAHUYECHHYIO KOHTYPOM.

X0/ PABOTHBI
IIpogpeccuonanvro-opuenHmuposannvie 3a0aHUA:
1. CobOparth 1emnb Tak, Kak 3TO MOKa3aHO Ha PUCYHKE:
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2. llepenBuras MarHuT yepe3 MOJOCTh KATYIIKU, KaK MMOKa3aHO HAa PUCYHKax a) — I),
OTMETUTH B KAXKJOM CJIy4ae OTKIIOHEHUE CTPEJIKH rallbBAHOMETPA.

4. 3aMbIKas ¥ pa3MbIKasi [IeTlb, OTMETUTh OTKIIOHEHUE CTPEIIKH TaJbBAaHOMETPA.
5. Cobpars 11enb, n300paxEHHYIO0 Ha PUCYHKE.
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6. [lepenBuras KaTymkKy 4depe3 MOJOCTh APYrod KaTyIIKH, OTMETUTh OTKJIOHEHHUE
CTpPEJIKH rajJbBaHOMETpA.
7. CpaBHUTB pe3ybTaThl U3MEPEHUI U ClIETATh BBIBO/I.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaIOT MAarHUTHBLIM Moj1eM? YeM OHO cO3/1aeTCs ¥ Ha YTO JICUCTBYET?
2. UTo Ha3BIBAIOT ABJICHUEM DJICKTPOMArHUTHOW WHIYKIIHCH?
3. Uto HA3BIBAIOT MAarHUTHBIM IIOTOKOM?
4. Ot 4ero 3aBUCHT BEJIMYMHA W HAIIPaBJICHUE WHIYKIIMOHHOTO TOKa?

JIABOPATOPHAS PABOTA Ne 10

Ha3zeanue nabopamopnou padoomoer: «U3ydyeHue 3aBHCHMOCTH Iepuoja
KO0JIeOAHUI HUTSAHOT0 MASITHUKA OT JJIMHBI HUTH.

Ilenv padbomer: N3y4nTh 3aBUCUMOCTD TMEPHOJIa KOJeOAHUNW HUTSHOIO MasTHUKA OT
JUIMHBI HUTHU, HAYYUTHCS OMNPEIENATh YCKOPEHHUE CBOOOJHOIO TMaJEHUS C
MTOMOIIIBI0 MATEMATUUECKOTO MasiTHUKA.

Obopyoosanue: 1ITaTUB C JIEPXKATEIEM, IIAPUK, MOJBEUICHHBIM HA HUTU JJIMHOMN
okoio 1 M, mpoOka, HU3MEpUTENIbHAs JICHTA WM METpOBasl JIMHEHKa,
ITAHTEHIUPKYJIb, CEKYHIOMED.

PesyabTarsbi:
Dopmupyemoie 71eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 2.2. BbINOAHATH IPaioCTPOUTENBHYIO OLIEHKY TEPPUTOPUU MTOCETICHNUS,
MemanpeomemHuwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IIPG 06, ITP6 07, ITP6 10;

— IIPy 07, IIPy 08, ITPy 09, 1Py 12.
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Ilo oxonuanuu pabomwvl obyuarowulics 001X#CeH ymemyb: TUIAHUPOBATh U
NPOBOJIUTH U3MEPEHUS € MOMOIIBIO PA3IMYHBIX U3MEPUTENBHBIX TPUOOPOB, OOBICHSTH
HaOmojaemMble  (pU3MUECKUEe SIBJICHUS, MPOU3BOAUTH MAaTEMaTUYECKYyl0 OOpadOTKY
NOJMyYEHHBIX  PE3yJbTAaTOB  JKCIEPUMEHTAa M  MOTPEIIHOCTEH  H3MEpEeHus;
(GbopMyIIMpOBATH MOHATHE KOJIEOATENHFHOTO JABMXKEHUSI U €r0 BUAOB; PeIllaTh 3a/laud Ha
HaXOXKJIEHUE IMapaMeTPOB KOJeOATEITHHOTO IBUKEHHUS.

Teopusn
MaremaTn4eCKMM MasiTHUKOM Ha3bIBACTCs MAaTEPUAIIbHAS TOUKA, [IOIBEIICHHAS
Ha HEBECOMOW M HEPACTSKMMOU HUTH. MOJEIBI0O MOKET CIIY/KHUTh TSDKENBIA IAPUK,
pasMepbl KOTOPOTO BEChbMa MAJIbl M0 CPABHEHUIO C JJIMHOM HUTH, HA KOTOPOU OH
MO/IBEIIEH (HE CPAaBHUMBI C pACCTOSTHUEM OT LIEHTPA TSKECTH 10 TOUKH MOJBECA).
Yuénsie [ 'anunent, HeroToH, beccenb u npyrue ycTaHOBWIH CIEIYIOMIMNE 3aKOHBI
KoJe0aHusl MaTEMaTUYECKOTO MasiTHUKA!

1. Ilepuon xonebaHMs MAaTEMAaTUYECKOTO MasTHUKAa HE 3aBUCUT OT MaccChl
MasgTHUKA U OT aMIUIUTYbI, €CJIA YrOJl pa3Maxa He MpeBbIlIacT 6°.

2. Ilepuon xosiebaHUsT MATEMaTHUYECKOTO MAasTHUKA MpPsIMO MPONOPLHUOHAIECH
KBaJ[paTHOMY KOPHIO M3 JJUHbl MasiTHUKa M OOpaTHO MpPOINOPLUOHAJIEH
KBaJIpaTHOMY KOPHIO U3 YCKOPEHUS! CBOOOIHOTO MaJICHUSI.

Ha ocHOBaHMM 3THX 3aKOHOB MOJKHO HamucaTb (GopMmyidy Ajii IEepuoaa
KOJIeOaHM:

T=2n \/I .
g
X0 PABOTBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUAL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.
2. [TocTaBuTh MITATHB Ha Kpail cTOJA.
3. 3akaTh HUTh MasITHUKA 32 CBOOOTHBIN KOHEI] MY IBYMSI TIOJIOBHHKAMH PE3aHOM
MpOOKH B IepkKaTese TaTUBA.
4. VI3aMepuTh pu MOMOIIY ITAHTEHITUPKYJIIS TUAMETp MIApHKa, HAUTH paanuyc MaprKa
r.
5. U3meputh umHy HUTH lo, HAWTH 1ITMHY MasTHUKA (JUTMHA MAsSTHUKA CYATACTCS OT
HUKHETO Kpas MPOOKH /10 IIEHTPA TSHKECTHU IIapUKa)
l=lo+r.
6. OTKJIOHUTH IIApUK Ha HEOONBILION yroiu, He 6oJbiie 10°, U OTIMYCTUTS.
7. Ilo cexyHaOoMepy OMpENeInTh BpeMs, 332 KOTOPOE MAasiTHUK COBEPUIMI N MOJHBIX
konebanuii (Hanpumep, 100 konebaHmit).

8. Beruncauth nepuos moaHOTo KoyieOaHus MasiTHUKA IO opMyJie: =7
9 6 . _ 4 n? 1
. Beraucnuth yckopeHue cBOOOHOTO MaAeHHs, 110 (hopMyJIe: 9= 7

10. IToBTOpUTH OMBIT JIBa pa3a MPHU PA3IUUHBIX JJIMHAX MasSTHHUKA.
11. M3 Bcex HaifJICHHBIX 3HAYEHUM YCKOpPEHHUsI CBOOOJHOTO MaJEHUS BBIYUCIIUTH
cpeaHee 3HaUYCHHUE.
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12. CpaBHUTH HalJIECHHOE 3HAYCHNE YCKOPEHUS CBOOOTHOTO MAJIeHUS C TAOJIUYHBIM H
OTIPEIETUTh OTHOCUTEIIBHYIO ITOTPEITHOCTh H3MEPEHUS 110 (opMyIIe:

|g_gma6ﬂ| 0
= - 100%
Qmaen
13. Pe3ynbrarhl H3MEpEHUH W BRIYMCIICHUN 3aicaTh B TaOJIHITY.
e © ©
I~ e =
o
= = = S = S
- - = = ===
- = g o e = o )
s = A = O 7S =
& S | = o X ol o = o o =) o
= | = = 2 2 o B0 A o T A - J-
=y = = =S|l == gh 9 *® 9 ) =
] = ] = O SR S = ) T = Y = -
< | B = | S S =| e =| 25| E o = S = S 2
s = | = = x| = E | =R Q= o == =
= 9 < s| x| 2 = Lo~ T o = = E
- I =N - S| Bl S| &= xv = s | = = Q3
= = = = =S| =28 =0 €12 :(8‘@2 l%‘g'qa3°g.c
S|5|E|Z |85/ 25| 52 |B52=/8g25 (5852 EES
Zlea | H| " | 72g|lag B2 »Eh QL ES | =SEHQELS
14. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

1. Yro Takoe MexaHu4ecKue koneOanus?

2. Yto Ha3bIBAIOT aMIUIUTYI0H Kojebanuii? [Tokazats e€ Ha pUCYHKE.

3. TlokazaTh Ha pUCYHKE BHJbl MAasTHUKOB, 3amucaTbh (OPMYJIbI, KOTOPHIM
PaCcCUUTHIBAIOT MEPUOJ KOJICOAHUI ITUX MasSTHUKOB.

4. Kakue kosie0aHUsl Ha3bIBalOT CBOOOJHBIMH M BBIHYKJIEHHbIMHU? [IpuBectu
MIPUMEPHI.

5. Kakue koneOaHusI Ha3bIBAIOTCA 3aTyXalolMUMU W He3aryxarommmu. [louemy
konebanust 3aryxator? WM300pasuTh Ha pucyHke Tpaduky 3aTyXawluX H
HEe3aTyXaroIMX KOJeOaHmi.

JIABOPATOPHAS PABOTA Ne 11

Ha3zeanue naoopamopnoii pabomer: «AzydyeHue uHTepPepeHIInn CBETAY).

Ileny padbomwr: v¥3yunuTh UHTEPPEPEHIIUIO CBETA.

Obopyoosanue: MBUIbHBIA pAaCTBOP, MIPOBOJOYHAS pAMKA, JICKTPUUECKAS JTaMITOYKa,
HUCTOYHUK DJICKTPUUECKON SHEPTUU ISl MUTAHUS JTaMIIOYKU, COCAMHUTEIbHBIS
POBOJIA, CTEKJISTHHAS TPYOKa, CTEKJISTHHBIC TIJIACTUHBI, KOMITAKT-/TUCK.

PesyabTarsl:

Dopmupyemoie 971eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe

cooepoicanue).

— TIK 2.2. BbINOAHATH IPailoCTPOUTENBHYIO OLIEHKY TEPPUTOPUU MTOCETICHNUS,

Memanpeomemmbwle:

— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
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— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11, MPP 16, MPP 18, MPP 19;
npeomemHule:.
— IIP6 06, ITP6 07, TIP6 10;
— IIPy 07, ITPy 08, ITPy 09, ITPy 12.
Ilo  okonuanuu pabomwvl oOyualowulicss 00AHCEH YyMemb: TPOBOJHUTH
HaOTIOACHNS, TUTAHUPOBATh U BBITIOJHSTH SKCIIEPUMEHTBI, OOBSICHATH HAOIIOTaeMOe
sBieHUe (MHTEep(dEPECHIIMOHHAS KapTHHA);

Teopus

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

HNuTepdepeHIius BOJH — CIOXKEHHE B MPOCTPAHCTBE ABYX (WJIM HECKOJIHKHX)
BOJIH, IIpY KOTOPOM B Pa3HbIX €ro TOYKaxX IOJIy4aeTcs YCUJICHHE WM OcllalJieHne
PE3YJIbTUPYIOLIEH BOJHBL.

Jlnst oOpazoBaHMsl yCTOWYMBOM HMHTEP(EPEHUMOHHOW KapTHUHBI HEOOXOIMMBI
KOTE€pEHTHbIE (COIIACOBAHHBIE) HMCTOYHUKH BOJH. KOrepeHTHhIMH HAa3bIBAIOTCA
BOJIHBI, UMEIOIIIKE OJMHAKOBYIO YaCTOTY U IMOCTOSTHHYIO Pa3HOCTh (as3.

WNuTepdepeHnueil cBeTa HA3bIBAlOT NPOCTPAHCTBEHHOE IepepaclpeielieHue
CBETOBOTO MOTOKA MPHU HAJIOKEHUH JBYX (MJIM HECKOJBKHX) KOT€PEHTHBIX CBETOBBIX
BOJIH, B pE€3yJbTaT€ 4YEro B OJHUX MECTaX BO3HHMKAIOT MAKCUMYMBI, & B JPYIHX
MUHUMYMbl HHTEHCUBHOCTH (MHTEp(PEPEHIIMOHHAs KAPTHUHA).

WnTepdepennueil cBeta 00bICHAECTCS OKpacKa MBUIBHBIX IMy3bIped M TOHKHX
MAacCJISIHBIX IJIEHOK Ha BOJIE, XOTSI MBUIBHBINA PAacTBOP U Macjio OECLIBETHBI.

CBeTOBBIE BOJIHBI YaCTUYHO OTPAKAKOTCS OT MOBEPXHOCTH TOHKOM IUIEHKH,
YaCTUYHO NMPOXOAAT B Hee. Ha BTOpo# rpaHuIIe IJIEHKH BHOBb IPOUCXOIUT YACTUYHOE
OTpaK€HUE BOJIHBI.

CBeTOBbIE BOJIHBI, OTPAXKEHHbIE JBYMS IMOBEPXHOCTSAMH TOHKOW IUICHKH,
pacupoCTpaHsOTCSl B OJJHOM HaIlpaBJIE€HUU, HO g‘é«
IPOXOJIAT Pa3HbIE MyTH. s . "m

Ilpy pPasHOCTH XOfa, PABHOM YETHOMY

1 \ ,
ypcny JuiH nonysoas [ = 2k - > HaOIIoAaeTCs \ 77
nHTEep(PEepeHITMOHHBIN MakcumMyM, e k=0; + 1; - : S
+2;+3;... /

UrepdepeHITnoHHBIIM MUHUMYM N A
HaOMroAaeTcss TpU  PA3HOCTH XOJa, pPaBHOU ; \| ﬂ d

HeueTHOMY uuciy juiuH nonysoan | = (2k + ;

A
1)-2

[IuprHa uHTEP()EPECHINOHHON IOJIOCH BBIPA3ZUTCA COOTHOILIECHUEM: szaﬂ,

d

JUIMHA CBETOBOM BOJIHBI: A = EAX , uucno nojioc N, KOTOpble MBI YBUIUM,

OIPEACIIACTCS CTEIMEHbI0O MOHOXPOMATUHYHOCTH AJAA: N = A/AL
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Koraa BbINoONHSAETCS yCIOBUE MAKCUMYMa JJIsl OTHOW JJIMHBI CBETOBOM BOJIHBI,
TO OHO HE BBINOJIHAETCS Jisi Apyrux BoJH. [loaToMy ocBem€HHass OenbiM CBETOM
TOHKas [[BETHAS MPO3pavyHasi IJICHKA KaKeTCsl OKpallleHHOU. SIBieHne nuTeppepeHInm
B TOHKHUX IUJICHKaX MPUMEHSIETCS ISl KOHTPOJISI KauecTBa 00pabOTKU MOBEPXHOCTEM,
JUTSI TIPOCBETJICHUS OTITUKHU.

WUuTtepdepeHiinonHas KapTUHAa — PEryJsIpHOE depeaoBaHuEe obiacTei
MOBBIIIEHHON Y TOHUKEHHON MHTEHCUBHOCTH CBETA.

WuTepdepenius cBeta — MPOCTPAHCTBEHHOE IMepepaclpeiefieHue >HEePruu
CBETOBOTO M3JIyYEHUs MPHU HAJIOKEHHM JBYX WM HECKOJbKUX CBETOBBIX BOJIH.
CrnenoBaTeNbHO, B SBJICHUSAX WHTEpPEpeHIHH W AUGPaKIUA CBeTa COOJI0IaeTCs
3aKOH COXpaHEHUs dHepruu. B oOmactu mHTEpEpEeHIINU CBETOBAS YHEPTHUS TOJIHKO
nepepacrpeiensiercsa, He MpeBpamasch B JIpyrue BUAbl SHepruu. Bospactanue
SHEPrUM B HEKOTOPHIX TOYKAX HMHTEPHEPEHIMOHHOW KapTUHBI OTHOCUTEIHHO
CyMMapHOM CBETOBOW YHEPTHH KOMIIEHCUPYETCS YMEHBIIEHUEM €€ B JPYTUX TOUYKaX
(cyMMapHasi CBETOBasi SHEPTUsl — 3TO CBETOBAs DHEPTrUsl JIBYX CBETOBBIX ITyYKOB OT
HE3aBUCUMBIX UCTOYHHUKOB).

CBeTible MOJIOCKM COOTBETCTBYIOT MAaKCUMyMaM JHEPTUHM, TEMHBIE —
MHUHUMYMaM.

X0/ PABOTHBI
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
1. ITposectu OIIBIT 1:
1) omyCTUTH MPOBOJIOYHYIO PaMKy B MBIIBHBIN pacTBOP;
2) nmpoHabIII01aTh W 3apUCOBATh HHTEPPEPCHIIMOHHYIO KApTHUHY B MBUIBHOU TIJICHKE
(TIpu OCBENIEHUH TIJIEHKU OEJIBIM CBETOM (OT OKHA WJIH JIAMITbI) BOSHUKACT
OKpaIlIuBaHUE CBETJIBIX MOJIOC: BBEPXY — CHHHM IIBET, BHU3Y — B KPACHBIN 1IBET);
3) caenaTh BBIBOJIL.
2. [Tposectu OIIBIT 2:
1) c TOMOIIBIO CTEKISTHHOM TPYOKH BBIYTh MBUIbHBIN Ty3bIPb;
2) npoHabmomath 3a HUM (IIPU OCBEHICHUH €ro OedbiM CBETOM HAOII0IAI0T
o0pa3oBaHKE IIBETHBIX UHTEP(HEPEHITMOHHBIX KOJICIT; 10 MEPE YMEHBIIIEHUS TOJIIINHBI
MJICHKU KOJIBIIA, PACHIUPSSCh, IEPEMEIIAIOTCS BHU3);
3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTUHY;
4) caenaTh BBIBOJ.
3. [Iposectu OIIBIT 3:
1) TmaTeNnbHO TMPOTEPETh CTEKISHHBIC TUTACTHHKH, CIIOXHTh MX BMECTE M C)KaTh
najbIaMu;
2) npoHabmofaTh UHTEPHEPEHIMOHHYIO KapTUHY (M3-32 HEUACATbHOCTH (POPMBI
COTIPUKACAIONIUXCS TIOBEPXHOCTEH MEXKIy IUTAaCTHHKaMH OOpa3yroTcsl TOHYANIIHE
BO3JIYIIHBIC ITYCTOTHI, JAIOIINE SIPKUE PaayKHBIE KOJbIICOOpPA3HbIE WM 3aMKHYTHIC
HETMPaBUILHOW (POPMBI TMOJOCH; TIPU W3MEHEHUHW CHJIbI, C)KUMAIOIICH IJIACTUHKH,
pacmoJioxkeHue u hopmMa MmoJIoC U3MEHSIOTCS KaK B OTPAKEHHOM, TaK U B IPOXOASIIEM
CBETE);
3) 3apucoBaTh YBUJICHHbIC KAPTUHKHU;
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4) cnenaTh BBIBOJ.

4. TIposectu OIIBIT 4:

1) MONOXKUTH TOPU3OHTAIBHO HA YPOBHE IJ1a3 KOMIAKT-IUCK;
2) npoHabr0/1aTh HHTEPGEPEHIIMOHHYIO KapTHHY;

3) onucaTth UHTEPPEPEHIIMOHHYIO KAPTHUHY;

4) cnenaTh BBIBO/I.

5. CpaBHUTH pe3yabTaThl OMBITOB U CIEJaTh BHIBO/I.

KOHTPOJIbHBIE BOITPOCHI:
UYro Ha3piBaeTcsa uHTEpPepeHiueii cera?
Kaxoe ycnoBue HeoOxoaumo a1 uHTepdepeHIuy cBeta’?
3. Kakoit Bux wumeeT uHTEpPEpEHIMOHHAS KapTUHA B Cllydyae MOHO-
XpPOMaTH4ECKOTo cBeTa?
Kak onpeznensiercs qyimHa CBETOBOW BOJHBI IIPU HHTEP(EPEHIIUN CBETA?
[Touemy MBUIBHBIE ITy3bIPH UMEIOT PATYKHYIO OKPacKy?

N =

o b

JIABOPATOPHAS PABOTA Ne 12

Has3zeanue naoopamopnoit paoomor: «Azyuenue nuppaxkuum cBeTay.

Leny pabomer: v3yunTh 1UGpaKIUU CBETA U OMPEETUTh JJIMHY CBETOBOU BOJIHBI.

Oobopyoosanue. npudOp AJis ONPEACIICHUS JJIUHBI CBETOBOWM BOJIHBI, MOJCTABKA JJIs
npudopa, AUPpaKkUUOHHAS PEHIETKA, WUCTOYHUK CBET (JIAaMIOYKa C IPsIMOM

HUTHIO HaKaja B IaTPOHE).

Pe3yabTarthi:
Dopmupyemoie 371eMEeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepoicanue).

— TIK 2.2. BbINOAHATH rPaioCTPOUTEIBHYIO OLICHKY TEPPUTOPUU MTOCETICHNUS;
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;
npeomemmHnule:

— TIP6 06, ITP6 07, TIP6 10;

— IIPy 07, ITPy 08, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomwvl obyuarOWUICs OOAMCEH YMemb: TPOBOJUTH
HaOJI0/ICHMS, TJIAHUPOBATh U MPOBOAUTH U3MEPEHUS PA3IMYHBIMU U3MEPUTEIILHBIMU
npuOopaMu; MPUMEHATH TOJyYCHHbIE 3HaHUA 1O (GU3UKEe [ OOBSCHEHUS
Ha0II0AaeMOro SIBJICHMS, AHAJIU3UPOBATh COCTAB DJIEKTPOMATHUTHBIX W3ITY4YCHUM;
MIPOU3BOAUTH MATEMATHUECKYIO 00pa0OTKY TOTYUEHHBIX PE3YJIbTATOB AKCIIEPUMEHTA.

Teopus
Hudpakuust — sSBICHUE OTKJIOHEHHUS BOJIHBI OT  MPSIMOJMHEHHOTO
pacpoCTpaHEHUs MPU MPOXOKACHUHN Yepe3 Majble OTBEPCTUS M OTUOAHWU BOJHOU
MaJIbIX IpensITCTBUI. PazMepsl mpensTcTBUi (OTBEPCTH) TOJKHBI OBITH MEHBIIIE I
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COM3MEpUMBI ¢ JUIMHON BOJHBL CylllecTBOBAaHUE 3TOTO SBICHUS (AUPPAKIINN)
OTPaHUYUBAET 00JIACTh NMPUMEHEHMSI 3AKOHOB I'€OMETPUYECKON ONTUKU U SBIISAETCS
NPUYUHON IIpeJiena pa3pelaroneil CriocCOOHOCTH ONTHYECKUX PUOOPOB.

Judpakiys o0bsICHAETCS TEM, UTO CBETOBBIE BOJIHBI, IPUXOSIINE B pE3yIbTaTe
OTKJIOHEHMSI U3 PAa3HBIX TOUYEK OTBEPCTUS B OJHY TOUKY Ha dKpaHE, HHTEp(EepupyroT
MEXTy COOOM.

Judpakiuss cBeTa HCHOJB3YETCS B CIEKTPaJbHBIX MPUOOpaxX, OCHOBHBIM
AJIEMEHTOM KOTOPBIX SIBIISICTCS NU(PpaKIIMOHHAS pEelIeTKa.

JudpakiuonHas pemerka — ONTHYECKUd Mpuodop,
MPEACTABIAIONMNA CO00M MEPUOAUYECKYIO CTPYKTYpY U3
OO0JIBIIOTO YHCIIa PETYNIAPHO PACIIONIOKEHHBIX 3JIEMEHTOB,
HAa KOTOPBIX MpoucxomuT nudpakuus cseta. [lepuon
PEIIETKH — IITPUXH C OMPEEICHHBIM U TIOCTOSIHHBIM IS
JaHHON TU(PPAKIUOHHOM peleTKu npoduiem
MOBTOPSIFOTCS Y€Pe3 OJTMHAKOBBIN MPOMEKYTOK d.

Crioco6HOCTh TU(PAKIIMOHHON PpELIeTKH pacKIablBaTh MaJarollMi Ha Hee
nyyéKk CcBeTa MO JJIMHAM BOJH SIBISIETCS €€ OCHOBHBIM CBOMCTBOM. Paznmuaror
OTpa)kaTeJIbHbIC U MPO3PAYHBIE TUPPAKIIUOHHBIE PEIIECTKH.

[TapannenbHble Ty4yH, UIyLIIME OT KPAaeB COCEIHUX LIEJNEH, UMEIOT Pa3HOCTh
xoga A= d-'sing, rae d — TOCTOSIHHAasE PEMIETKM — PAacCTOSHUE MEXIY
COOTBETCTBYIOIIMMHU KPasiMU COCETHUX IIENIeH, HA3bIBAEMOE TIEPUOIOM PEIIETKU, () —
YTOJI OTKJIOHEHUS CBETOBBIX YUY€l OT MEPIECHANKYIIAPA K TNIOCKOCTH PEIIETKH.

[Ipu paszHOcTH XO0HJa, paBHOW LEJIOMY YHCIy JUIMH BoJH d-sing = k'A,
HaOmoaeTcsl MHTEP(HEPEHIIMOHHBIA MAKCUMYM JIJISl JAHHOUW JJIMHBI BOJHBL. Y CIIOBHE

i
l N7 b 0
JrpaK
MHTEP(PEPEHIITMOHHOTO MAaKCUMyMa BBITIONMHSCTCS Il KaKJIOW JUIMHBI BOJIHBI TIPU
CBOEM 3HaYeHUU JUGPAKIIUOHHOTO yIJia O.

VYcnoBrue BOBHUKHOBEHHSI MAKCUMyMa MOXHO 3anucaTh uHaue: nid =d sin @,
rae d — mepuoa AUGPaKIMOHHONW  PEIIETKH; ¢ — YroJj, 10j KOTOPBIM BHICH
CBETOBOI MakcUMyM (yroJi Judpakiinm).

Tak kak yrasl qudpakium, Kak MpaBUiIo, Majibl, TO IJIs HUX MOYKHO TIPUHSTH

. a a .
sSinp=tg¢, a tge= |, mnodromy ni=dy (BaaHHOH pabote 31y hopmyy

HUCIIOJB3YIOT AJIs1 BBIYUCIICHUA JJJINMHBI CBETOBOU BOJ'IHBI).
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[TomoxeHue  CBETOBBIX  MAaKCUMyMOB  3aBUCHUT OT  JJIMHBI  BOJIHBI
MOHOXPOMATHYECKOTO CBETa: YeM OOJIbIe JITTMHA BOJHBI, TEM JAJIbIIE MAKCUMYM OT
HYJICBOTO.

[Ipu mnpoxoxaeHun depe3  AUGPAKIIMOHHYIO I I

N
peleTKy MydoK Oesoro cBeTa paszjiaraercs B CIEKTP. fw® 0 mi;%a -,
benbiii cBeT 1o cocTaBy — CIlIOkHBIN. HyneBor Makcumym '
JUIsi Hero — Oenast Mmojoca, a MaKCHUMYMBbI BBICIIHUX

MOPSIIKOB TPECTABISAIOT co00i HAOOp CeMH IBETHBIX
MOJIOC, COBOKYITHOCTh KOTOPBIX HA3bIBAIOT CIIEKTPOM

Z.[—I/I-(i)-paKHI/IOHHaH pelieTka
cootBercTBeHHO I; 1, ... mopsaka.

Yron qudpakiun uMeeT HauOoubllee 3HAaYeHHE AJI1 KPaCHOTO CBETA, TaK Kak
JUTMHA BOJHBI KPACHOTO CBETa OO0JIbIIIE BCEX OCTANBHBIX B 00JACTH BUAMMOTO CBETA.
Haumenbiniee 3HaueHue yria gudpakiuuu st GuoieTOBOTO CBETA.

[Tonyunts IUPPAKIUOHHBIA CHEKTP MOXKHO,
UCIIOJIb3YsI TMpUOOp U1l ONPEICICHUS JJIMHBI CBETOBOM
BostHBL. [Ipubop cocrout u3 6pycka 1 co mikanoit. Buu3zy
Opycka ykpemuieH cTepkeHb 2. Ero BcTaBusiioT B
OTBEPCTHE MOJICTABKUA OT MOJBEMHOTO CTOJIMKA. bpycok
3aKPEIUIAIOT IO Pa3HBIMM yTJlaMH C IIOMOUIIBIO BUHTA 3.
Bnons Opycka B OOKOBBIX Ia3aXx €ro MOXKET
nepeMenaThes MoJ3yHoK 4 ¢ skpanoM 5. K koHIty Opycka
NPUKpPEIUIEHAa pamka 6, B KOTOPYKO BCTaBJSAIOT
TU(PPaKIMOHHYIO PEIIETKY.

X0/ PABOTBHBI
IIpogheccuonanvro-opuenmuposanuvle 3a0aHUAL:
1. PaccMOTpeTh LIKaJIbl U3MEPUTENBHBIX TPUOOPOB, ONPEETUTH LIEHY JEICHUS.
2. Cobpath yCTaHOBKY, H300paKEHHYIO Ha PUCYHKE 1.
3. YcTaHOBUTH HA AEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKIJIFOUUTH €€.
4. CMmoTps uepe3 Tu(PpaKkIMOHHYIO PEIIETKY, HAMPABUTH MPUOOP Ha JIAMITY TaK, YTOOBI
Yyepe3 OKHO 9KpaHa npubopa Oblia BUJHA HUTH JIAMIIBL.
5. DOkpaH mnpubopa yCTAaHOBUTh Ha BO3MOXHO OOJBIIEM PACCTOSHUH OT
TUGPaKIIMOHHON PEIIeTKU U MOTYyYnTh Ha HEM YeTKoe n3obpaxenue crektpos | u 1l
MTOPSIIKOB.
6. [IponabmrogaTe 00pa3oBaBIIKecs Ha YEPHOM dKpaHe MU(PpaKIIMOHHBIC CIICKTPHI [ 1
II nopsiaka, rae Omke K IIENH pacioiaratoTesl (PUOJIETOBBIC JIyUHd, a JAajbllie OT Heé
KpacHBbIE.
7. VI3ameputh 1o mikaiie Opycka YCTaHOBKH paccTosiHue «b» oT skpana mpubopa 1o
TU(GpPaKIMOHHON peleTKy (CM. IEPBBIA PUCYHOK).
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8. Onpenenuth paccrossHre OT HysneBoro aeneHus (0) mkambl 3KpaHa A0 CEpeIUHBI
(10JIeTOBOM MOJIOCHI KAK CJIEBA «@y», TAK U CIIPABA «ayp» AJiA CIIeKTpoB | mopsiaka (cMm.
NEPBBIA PUCYHOK) U BBIYUCIUTH CPETHEE 3HAUYCHUE dp.

9. Takue ke U3MEpPEHHUS BBITIOJHUTD U JUIsl KPACHBIX TOJIOC TU(PAKIIMOHHOTO CIIEKTpa.
10. BeryucnuTh JIMHY BOJHBI (prosieToBoro ceta ais criektpoB | u |l mopsiakos,
JUIMHY BOJIHBI KpacHoro cBeta | u |l mopsiakoB no ¢popmyne 4 =d na_b'

11. Pe3ynbTarhl U3BMEPEHUN U BHIYMCIICHUM 3aITUcaTh B TaOJIUILY.

. Buaumbie rpannubl | BuguMmeble rpanunst | JiuHa cBeTOBOM
1
Clefg = CIIeKTpa CMEeKTPa KPacHOIro BOJIHBI
= S| = QE) >
S| & = « | ¢uoseToBOro ceera cBeTa
£ Z 2| e &S
o ! (=} « - - o
2 = & = = = Y = =y e
B s 5 = S| = - S = - S S =w =
o Slg|EE8 | = | S e s | S e = o =
~|5&& ggo |3 S S = S S g = 53 S 3
=SS =|ESec|g |8 |28 s |8 | =Z8 @ Fs|EF 2
SE S22 |E=|gs=z|e |EB=z/8c=z|858 /85 ¢
EREAaE | S O 2l oM = | < S S|l on s |lBESlEE<

12. CpaBHUTH pe3yJIbTaThl U3BMEPEHUN U CENIaTh BHIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yrto HazpiBaroT qudpakuueii ceera?
2. Uto npenctaBistoT coboit mudpakmus Openens u audpaknus Opaynrodepa?
3. Ilouemy HyneBO MakcuMyM IU(PAKIMOHHOTO CHEKTpa Oemoro cBera — Oenas
10JIOCA, @ MAKCUMYM BBICHIMX MOPSIIKOB — HA0Op LIBETHBIX MOJOC?
4. TloyemMy MaKCUMyMbI pAacCIIOJIaraloTCsi Kak cjeBa, TaK W CIIpaBa OT HYJIEBOTO
MaKcUMyMa?

7. IPAKTUYECKHUE PABOTHBI
INPAKTHYECKAS PABOTA Nel

Hazeanue npakmuueckoii pabomui: «EMKOCTHOE CcONpoTHBJEHHE B LeNu
NnepeMeHHOr0 TOKay.
Ileny padomwi: 03HAKOMHUTHCS C pabOTON KOHJEHCATOPA B LIETIM TEPEMEHHOTO TOKa,
OTIPEICNIUTh MapaMeTPhI LIETH NEPEMEHHOT0 TOKa, CoJepKaIleii KOHIEHCATOP;
PesyabTarsl:
Dopmupyemoie 371eMEHm bl IIK (npogheccuonanvro-opuenmuposannoe
cooepoicanue).
— TIK 2.2. BbIOAHATE FPailoCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU MTOCETICHNUS,
MemanpeomemHuwle:
— MPII 01, MPII 02, MPII 03, MPII 04, MPII 05, MPII 18;
— MPK 03, MPK 04, MPK 05, MPK 08;
— MPP 01, MPP 05, MPP 06, MPP 08, MPP 11;

npeomemmHuule:
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— [IIPG 06, ITP6 07, ITP6 10;
— IIPy 07, ITPy 09, ITPy 12.
Ilo oxonuanuu pabomsi 00y4aIOWUUCS OOIHCEH YMEMb: YATATh SIEKTPUUECKUE
LEMY, NPOU3BOAUTH PacyeT MapaMeTpPOB SJIEKTPUUECKON IENMU MEPEMEHHOTO TOKa,
MIPUMEHSTH MTOJTYYEHHbIC 3HAHUSA JIJIs1 00OBSICHEHUSI UCCIIEAYEMOTO SIBJICHUS.

Teopus
B oanexTpuueckod LEenu KOHACHCATOp SBJISIETCS HAKOIMUTEIIEM JHEPruu
3NeKTpUYecKoro noys. [Ipu MOCTOSIHHOM NPUIIOKEHHOM HANPSKEHUM TOK 4epe3
KOHJIEHCATOp OTCYTCTBYET. IlepeMeHHBbII TOK NPOTEKAaeT 4Yepe3 KOHIEHCATOp.
BennunHa TOKa MPONOPLHMOHATIBHA CKOPOCTH M3MEHEHUS  DJIEKTPUYECKOTO
HaIPsDKEHMS Ha TJIaCTUHAX KOHJEHCATOPa.

dL7
in = —=,
¢ dt
e C - eMKOCTh KOHJIEHCATOPA.
[Tpu Uc = Um sin ot MOJIY4YHM:
d :
fo = Uy O sin @1 = @CU, " sin (@2 +90°)
:
A
L I oC

— pPEaKTUBHOE COMPOTUBIICHUE KOHJEHCATOPA.
CpaBHuBas ¢opMyIbl JUIsl TOKA U HAMPsHDKEHUST HA KOHACHCATOPE, BUAUM, YTO
TOK OIEepekaeT HarpsikeHue no ¢asze Ha yroa 90°.
PeakTuBHas MoiHOCTH KOHJeHcaTopa, paBHas Qc = Uc-1 (Bap) uaer Ha
CO3J]aHUE JIEKTPUUYECKOTO TOJIS.

X0 PABOTHBI
1. Mcnonw3ysh NpUBENCHHYIO CXEMYy M JaHHblE M3 TaOJUIbI MPOU3BECTU paCUET
HEWU3BECTHBIX BEJINYMH.

Hcxonnrie nanHbIe:

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

Ne [ OMm| A [N [ Om| A [ Ne OM| A [ Ne OmMm| A [ Ne [OmMm| 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 1 16 5 1| 22 6 2| 28 7 15
5 5 21 11 5 1 17 4 1| 23 5 1| 29| 5 1
6 4 1] 12 4| 08| 18| 10| 1| 24| 10f 3| 30| 9 1

[lenbs moakIOYE€HA K UICTOYHUKY NIEPEMEHHOTO TOKa C HanpaxyceHuem U =
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127 B u wvacmomoii 50 I'y.
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUSL:
2. OnpenenuThb MOJHOE CONPOTUBRIICHHE 1Ienu Z (BBIPa3UTh UCIIONB3Ys 3aKoH OMma:

1=Y).
z
3. PaccuuraTh peakTuBHOE comnpoTuBieHHe Xc (BBIpa3uTh U3 (POPMYJIBL:
. 1
4. HaiiTu eMKOCTh KOHJeHCaTopa U3 GopmyJsl X¢ = o fC
72' . .

5. Onpenenirs akTUBHYI0 MOITHOCTE P o popmyne: P = IR,
6. BEMMCINTD peakTUBHYIO MOIIHOCTE Q, Mcmonb3ys Gpopmyity Q = 12Xc.

7. OnpenenuThb MOJHYI MOITHOCTE S 1Mo (hopMmyiie:

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

9. Onpenenuts yron ¢ (mo TabiauIle WM Ha KaIbKYJIATOPE), YIUTHIBAs 3HAUCHHC
MOJIYYEHHOE B 1I. 8.

10. Pe3ynbTarsl BEIYHCICHUN 3aMcaTh B TAOJIUILY.

N3BecTHBIE
Pacuer
Ne BeJINYHUHBI
Bapuanta| U, | |, | R, |Z, Xc, | C, P, | Q, | S, 9,

B A |Om [OM |[OmM |Mx® | Bt |Bap | BA C05¢ |

11. Cnoenatp BBIBOJI.

KOHTPOJIBHBIE BOITPOCHI:
1. Yto Ha3bIBaeTCSI KOHAEHCATOPOM?
2. Kak onpenenuTs HampsiKeHUE, 3apsii U eMKOCTh KOHJIeHcaTopa?
3. Kak HailTh peakTUBHOE CONTPOTUBIICHHUE KOHIeHCaTOopa?
4. KakoBOo Ha3HA4YCHHE KOHJICHCATOPA B IEMH MEPEMEHHOTO TOKa

HNPAKTHYECKAS PABOTA Ne2

Has3zeanue npaxkmuueckoui padomwr: «MHIYKTHBHOE CONPOTHBJIECHHE B LeNH
NepeMEeHHOr0 TOKAa.

Ilenvy pabomwr:  03HAKOMUTHCA € PAOOTOM KaTyIIKM WHIYKTUBHOCTH B IENU
NEPEMEHHOT0 TOKA, HAYYUTHCS OMPEIEIATh MapaMeTphl dJIEKTPUUYECKON LIenn
NEPEMEHHOT0 TOKa, COAEPKAIIEH KaTyIIKy UHTYKTUBHOCTH.

PesyabTarsl:

Dopmupyemoie J/1eMeHm bl IIK (npogpeccuonanvro-opueHmupogannoe

cooepoicanue).
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— TIK 2.2. BBIIOJIHATH IPalOCTPOUTEIBHYIO OLIEHKY TEPPUTOPUU NTOCEIICHHUS,
MemanpeomemHubwle:

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

— MPK 03, MPK 04, MPK 05, MPK 08;

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

— [IPO 06, ITP6 07, ITP6 10;

— IIPy 07, ITPy 09, ITPy 12.

Ilo oxonuanuu pabomul 00y4arOWUICA 00NJICEH YMEMb: YATATh DIECKTPUUIECKUE

LENY, NPOU3BOAUTH PacCUeT NApAMETPOB DJIEKTPUUECKOM LENU MEPEMEHHOIO TOKA,
MPUMEHSTH MOJIYYCHHbIE 3HAHUS JJI1 OOBSICHEHUS UCCIIETyEMOTO SIBJICHUS.

Teopusa

Karymka MHAYKTUBHOCTH 00JajaeT CIOCOOHOCTBIO CO3/1aBaThb MarHUTHOE
noJie. 3T0 CBOMCTBO XapaKTepU3yeTcs MapaMeTpoM KaTyIIKH - UHIYKTUBHOCTHIO (L),
KOTOpast 3aBUCUT OT YHCJIA BUTKOB, CEPACYHHUKA, TEOMETPUUECKUX PA3MEPOB KaTYILIKH.

L = y/I; rne y = W@ - NOTOKOCIEIJICHUE KaTYIIIKH;
W - 4yncno BUTKOB KaTylmku; - MarHuTHbIN NOTOK; | - TOK,

MIPOTEKAOIIUH 10 KATYyLIKE.

[lepeMeHHBIM TOK, IPOTEKAass MO KAaTylIKE, CO3HAET
IIEPEMEHHBIM MATHUTHBIA TOTOK M, KOTOPBIN, ITEpeceKast BUTKU
KaTymku, HaBoguT B HuUXx JJC camoumnaykumu. CormacHo npaBwia Jlenma, 9/1C

CaMOMHAYKIOKWH, TOK CaAMOMHAYKOHWHW HPCIIATCTBYIOT IIPOTCKAHWIO TOKa B ILCIIH
dd ch

U=up = -ep S Lﬂ =11, isin(u:utj =wLll cos{wt) =T, sm (wt+ 90}
Torma dt dt
Un/lm = U/l = XL = oL (OM) - HHIYKTUBHOE COMPOTUBJICHNE KATYIIIKH.
QL - peakTHBHas MOIIHOCTh KaTYIIKH HAET HA CO3JaHHE€ MAarHUTHOTO IIOJIAL.
EnuHnna n3MepeHns peakTHBHOM MOIIIHOCTH: Bap — BOJIBT - AMIIEP PEAKTUBHBIN;
P - akTrBHas MOITHOCTH LIENIM MPEBpAIIACTCS B TeIU10. Equnnna n3amepenus Br;
S - mosiHas MOIIHOCTH LIETH, eMHuIA u3MepeHus BA - BonbT-amnep.

_ 2 2 _
= E AL, MOJTyJ1b TIOJTHOM MOIIHOCTH.
F

Cos I:P= —_—
= KOO((UIUEHT MOILIHOCTH, IMOKA3bIBAIONIMI Kakasd 4YacTh ITOABENCHHON K

IIETH AJIEKTPUUECKON MOIITHOCTH S, MPEBPAIACTCs B MOJIE3HYIO MOIIHOCTH P.
X0/ PABOTbI
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1. Ucnonb3ysi mMpuBEIEHHYIO CXE€My U JaHHbIE W3 TaOJUIBl MPOU3BECTH pPacyeT
HEU3BECTHBIX BEJINYUH.

HcxonHble faHHBIE:

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

Ne | OmMm| A [N ([OmMm| A [Ne  Om| A [N [Om| A [N [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

Llenp moakiIIOYEHA K UCTOYHUKY MEPEMEHHOTO TOKA C HanpsyceHuem U =
127 B u wvacmomoit 50 I'y.
IIpogheccuonanvro-opuenmuposanuvie 3a0aHUsL:
2. OnpeienTh MOJTHOE COTIPOTUBIICHUE TIenu Z (BBIpa3uTh U3 (popMyITbl 3aKOHA

Owma: | = !).
Z

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

Z =\R? + X?).

4. Haliti nHIyKTHBHOCTD L karymiku o gpopmyse:

X, = 2xfL.
5. OnpenenuTs akKTUBHYIO MOIIHOCTE P | HCTIONb3ys hopmyiy:
U 2
6. P=R =|I%R.

6. Beruuciuth peakTUBHYIO MOIIHOCTh Q, UCTIOIB3YS BEIPAKECHHE:
Q = |2X|_.

7. OnpeenuTh MOJIHY0 MOITHOCTH S 0 (hopmyre: S=U-.
8. Berunciuth K03(hPUIIMEHT MOIIIHOCTH LIEeTH 10 (popMyIie:

9. Onpenenuth yron ¢ (mo TabnuIle WM HA KaJIBKYJIATOPE), YIUTHIBAs 3HAUYCHUE
ITOJIyYEHHOE B II. 8.
10. Pe3ynbTarhl BHIYMCIACHUN 3aMMCaTh B TAOJIHITY.
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H3BecTHDBIE
Pacuer
Ne BeJIUYMHbBI
papuanta| U, | |, | R, | Z X, | L,| Pl Q| S cOS 0,
B|A|Ov Ov| Ov | I'u | Br | Bap | BA Pl oo
11. Cnoenatp BBIBOJI.
KOHTPOJIBHBIE BOITPOCHI:

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

XapaKTepHU3yeTcs?

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

4. Kakoii (hu3n4ecKkuil CMbICII COS(Q?
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9. llpuioxenue

OcHoBHbIE (pu3MUYeCKUE MOCTOSIHHBIE (OKPYTIJIEHHbIE 3HAYECHUA)

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®

Bogma (mpu | 1,00-103 PTyTh

4°C)

['muuepun 1,26-10° Croupt

52

YuciaoBble
3HAYCHUSA

9,81 m/c?
3,14

6,67-10 M3/ (xr
)

6,02-10% monp?

8,31 dx/(moinb-K)

1,38-10°% JIx/K
1,60-10"° Kn

3,00-108 m/c

ILnoTHOCTB,
Kr/m®

13,6:103

0,80-103



ILi1oTHOCTH TBEPABIX TEJI

TBépnoe ILnoTHOCTD, TBépnoe ILnoTHOCTD,
TEJI0 Kr/m® TEJIO Kr/m>
AIOMUHHIN 2,7-103 Mens 8,9-10°
Bapuii 3,5:10° Huxensb 8,9-10°
Banasuii 6,0-10° CBuHen 11,3-103
BucmyT 9,8-103 Cepebpo 10,5-103
XKeneszo 7,8:10° Lle3uit 1,9-103
JluTnit 0,53-10° [k 7,1-103

ILnoTHOCTH ra30B (IPH HOPMAJIBHBIX YCJI0BHAX)

I'a3 ILnoTHOCTD, I'as

ILnoTHOCTD,

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

Ko3¢puuueHT NOBEPXHOCTHOT0 HATSIKEHUS KUAKOCTEH

Kuakoctnb Kos¢ppunuenr, Kuakoctnh Kos¢ppunuenr,
MH/m MH/m
Bona 72 PryTh 500
MpbuibHas 40 Cnupr 22
BOJIa

IMoka3zaTesib npeIOMJICHUSA

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

oo ~No Ol WDNE O

0

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

0,5

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

IIcuxomeTpuyeckas Tadauna

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

1,5

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

2

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

2,5

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

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

3,5

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

4

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

4,5

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

4

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

5,5

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

6

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

6,5

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

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



I[aB.]'IeHl/Ie HAChIIIAIOIIMUX ITAPOB M UX IVIOTHOCTD IIPHA Pa3/iIM4HbIX

t, °C

PR R R R R
SR rESREBowo~v~ourwrdroO

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
P, # 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 32
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

P
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 (mpu 20 °C) u remnepatypHblid k03¢ GuueHT
CONPOTHBJICHUS] METAJVIOB M CILUIABOB

P, P,
Bemecrso | 10 1: JIOHM "M | o, K! | Bemecrso | *10 l:nOHM M| o, K?
x1072 Om * MM2 /M x1072 Om - MM2 /M

ANOMHUHUI 2,8 0,0042 {Huxpom 110 0,0001
Boabsdpam 5,5 0,0048 |[CBunern 21 0,0037
JlaTyHp 7,1 0,001 | Cepebpo 1,6 0,004
Mennb 1,7 0,0043 [[Crans 12 0,006
Hukenun 42 0,0001 [|[KoncTrauTan 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
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0,070
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